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VISION

To be a University of global dynamism with excellence in knowledge and
innovation ensuring social responsibility for creating an egalitarian society.

MISSION

UM1 | Offering well balanced programme with scholarly faculty and state-of-art
facilities to impart high level of knowledge.

UM2 | Providing student - centered education and foster their growth in critical
thinking, creativity, entrepreneurship, problem solving and collaborative
work.

UM3 | Involving progressive and meaningful research with concern for
sustainable development.

UM4 | Enabling the students to acquire the skills for global competencies.

UMS5 | Inculcating Universal values, Self respect, Gender equality, Dignity and

Ethics.

Core Values

e Student - centric vocation

* Academic excellence

* Social Justice, equity, equality, diversity, empowerment, sustainability

» Skills and use of technology for global competency.

* Continual improvement

* Leadership qualities.

* Societal needs

* Learning, a life - long process

e Team work

* Entrepreneurship for men and women

* Rural development

* Basic, Societal, and applied research on Energy, Environment, and Empowerment.




DEPARTMENT OF CIVIL ENGINEERING

VISION

To create technocrats in the discipline of Civil Engineering through research
integrated academic programme of UG, PG and Ph.D. of global standards and in
turn contribute to the socio-economic development of the nation through
research and consultancy.

MISSION

DM1

To create, disseminate and integrate knowledge of science , engineering and
technology through innovative teaching learning process that expands Civil
Engineering Knowledge base and enhance the betterment of industry and
human society

DM2

To develop , perform forward looking research by integrating proper blend of
applied and theoretical knowledge with a positive impact for the society

DM3

To educate , inspire and create competent civil engineering professionals who
possess the knowledge and skills required by industries for careers or to
become an entrepreneur

DM4

To serve as a reliable , highly capable resource for society , the profession and
the university through activities in the professional organization , committees ,
consultancy and continuing education

Table: 1 Mapping of University Mission (UM) and Department Mission (DM)

DM 1 2 3 2 1 3
DM 2 1 2 2 1 2
DM 3 2 3 3 2 2
DM 4 3 2 2 2 3

8 10 9 6 10

1-Low 2- Medium 3 - High




PROGRAMME EDUCATIONAL OBJECTIVES

Based on the mission of the department, the programme educational objectives is formulated as

PEO1

Graduates will successfully apply the engineering concepts to the formulation and
provide solution to the emerging technical problems in industry, government or
other organizations towards implementing efficient civil engineering practices.

PEO2

Graduates will have the ability to use their education to be lifelong learners and in
turn utilize intellectual curiosity in enhancing technical, personal and professional
growth.

PEO3

Graduates will have the professional skills in geospatial and information
technology industries, focusing on data collection, analysis, and problem-solving.

PEO4

Graduates will be aware of ethical, social and cultural issues within a global
context and their importance in the exercise of professional skills and
responsibilities.

Table: 2 Mapping of Program Educational Objectives (PEOs) with
Department Mission (DM)

PEO 1
PEO 2
PEO 3
PEO 4

1 1
2 1
3 2
1 3
7 7

R N R, N W
g | R W N

1- Low 2 - Medium 3-High




10.

11.

12.

GRADUATE ATTRIBUTES

Engineering knowledge: Apply the knowledge of mathematics, science, engineering
fundamentals, and an engineering specialization for the solution of complex engineering
problems.

Problem analysis: Identify, formulate, research literature, and analyse complex
engineering problems reaching substantiated conclusions using first principles of
mathematics, natural sciences, and engineering sciences.

Design/development of solutions: Design solutions for complex engineering problems
and design system components or processes that meet the specified needs with appropriate
consideration for public health and safety, and cultural, societal, and environmental
considerations.

Conduct investigations of complex problems: Use research-based knowledge and
research methods including design of experiments, analysis and interpretation of data, and
synthesis of the information to provide valid conclusions.

Modern tool usage: Create, select, and apply appropriate techniques, resources, and
modern engineering and IT tools, including prediction and modelling to complex
engineering activities, with an understanding of the limitations.

The engineer and society: Apply reasoning informed by the contextual knowledge to
assess societal, health, safety, legal, and cultural issues and the consequent responsibilities
relevant to the professional engineering practice.

Environment and sustainability: Understand the impact of the professional engineering
solutions in societal and environmental contexts, and demonstrate the knowledge of, and
need for sustainable development.

Ethics: Apply ethical principles and commit to professional ethics and responsibilities and
norms of the engineering practice.

Individual and team work: Function effectively as an individual, and as a member or
leader in diverse teams, and in multidisciplinary settings.

Communication: Communicate effectively on complex engineering activities with the
engineering community and with the society at large, such as, being able to comprehend and
write effective reports and design documentation, make effective presentations, and give
and receive clear instructions.

Project management and finance: Demonstrate knowledge and understanding of the
engineering and management principles and apply these to one’s own work, as a member
and leader in a team, to manage projects and in multidisciplinary environments.

Life-long learning: Recognize the need for, and have the preparation and ability to engage
in independent and life-long learning in the broadest context of technological change.



PROGRAM OUTCOMES

PO1 Apply the knowledge of mathematics, science, Engineering fundamentals and Civil
Engineering principles to the solution of complex problems in Civil Engineering.

PO 2 Identify, formulate, research literature and analysis complex civil engineering
problems reaching substantiated conclusions using first principles of mathematics and
Engineering Sciences.

PO3 Design solutions for complex civil engineering problems and design system
components or processes that meet the specified needs with appropriate
considerations for the public health and safety and the cultural, societal and
environmental conservations

PO4  An ability to plan, draw and design a system, component, or process to meet desired
needs within realistic constraints such as economic, environmental, social, political,
ethical, health and safety, manufacturability, and sustainability

PO5  An ability to work effectively as an individual and a team.

PO 6  An ability to identify, formulates, and solves Engineering problems.

PO 7 Anunderstanding of professional and ethical responsibility in a global context

PO8 An ability to articulate and communicate ideas persuasively and effectively both in
written and oral.

PO9  Arecognition of the need for, and an ability to engage in lifelong learning

PO 10 A knowledge of contemporary issues relevant to engineering practice

PO 11 An ability to understand the critical issues of professional practice such as the
procurement of work, financial management and the interaction with contractors
during the construction phase of a project.

PO 12 An ability to use the techniques, skills, and modern engineering tools necessary for
Engineering practice

PROGRAM SPECIFIC OUTCOME

PSO1 Develop and evaluate solutions for Civil Engineering problems considering health,
safety, and cultural factors.

PSO2 Demonstrate in-depth understanding of the technical discipline of remote
sensing and geographic information system , as well as the capacity to assess,
analyze, and synthesize both old and new knowledge.

Table 3 Mapping of Program Educational Objectives (PEOs)
with Program Outcomes (POs)
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 P(1)1 P(2)1 PSO1 | PSO2

PEO 1 3 2 2 1 1 2 1 2 3
PEO 2 1 3 2 3 2 1 1 2 1 1 2
PEO 3 1 3 2 3 2 1 1 2 1 2 1 1
PEO 4 1 2 2 1 3 1 1 1 1 1 1

4 7 9 8 6 4 6 2 2 6 5 4 4 4

1-Low 2 - Medium 3 - High




Department of Civil Engineering

éh} PERIYAR

MANIAMMAI

Periyar Nagar, Vallam, Thanjavur - 613 403, Tamil Nadu, India ‘ J 2 vomiarscnc s o
Phone  +91-4362 - 264600 Fax  +91-4362 - 264660 o |
Email  :headce@pmu.edu Web :www.pmu.edu NIk« s+ wrsfer
2021 Recommendations of AICTE and PMIST adoption

S.No | Code Course type

1 HSMC Humanities and Social Sciences including Management courses

2 BSC Basic Science courses

3 ESC Engineering Science courses including workshop, drawing, basics of

electrical/mechanical/computer etc

4 PCC Professional core courses

5 PEC Professional Elective courses relevant to chosen specialization/branch

6 OE Open subjects - Electives from other technical and /or emerging subjects

7 PRO]J Project work, seminar and internship in industry or elsewhere

8 MC Mandatory Courses [Environmental Sciences, Induction training, Indian

Constitution, Essence of Indian Traditional Knowledge] (non-credit)

9 SPE Specilisation course
2(1)(13;:; I Im|mr|Iv| v | VI | VI VI PMIST AICTE . Deviation
Title Total | recommendation
HSMC 3 2 2 3 3 13 12 1
BSC 9 9 3 3 24 25 -1
ESC 8 | 10 0 18 24 -6
PCC 14 | 15 | 14 | 12| 6 61 48 13
PEC 3 3 3 3 12 18 -6
OE 3 3 3 6 15 18 -3
PRO] 1 1 6 9 17 15 2
MC 0 3 0 0 0 3 3 0
SPE 3 4 4 4 5 20 20 0

20 | 21 | 26 | 25| 25 | 25| 23 | 18 183 183 0




B.Tech. Civil Engineering with specialization in GIS and Remote Sensing

CURRICULUM REGULATION - 2021 Revision 1
(Applicable to the students admitted from the Academic year 2022 - 2023 & 2023- 2024 onwards)

Credits Hours
S.No | Description Course Course Name
Code T|[P|TO T|[P]TO
SEMESTER I
1. | MA-I XMA101 | Calculus and Linear Algebra 1/0]| 4 10| 4
2. BE XBE102 Elec.trlcal. and  Electronic 110!l 4 110l 4
Engineering Systems
3. |P XAP103 | Applied Physics for Engineers 10| 4 10| 4
4. | EG XEG104 Eng.lneerlng Graphics and ol21 3 0olal s
Design
5. | SC XGS105 | Speech Communication 03] 3 0(0] 3
6. | UMAN-I XUM106 | Constitution of India 0|0]| O 0|0 3
7. | BE-L XBE107 | Electrical and  Electronic
Engineering Systems 01| 1 02| 2
Laboratory
8. | PL XAP108 | Applied Physics for Engineers ol1!l 1 ol2l 2
Laboratory
Total 20 27
SEMESTER II
1. MA-II XMA201 | Calculus, Ordinary Differential
Equations and  Complex 10| 4 1/0| 4
Variable
2. PPS-T XCP202 Programmlng for Problem olol 3 olol 3
Solving
3. |C XAC203 App.lled Chemistry for 110l a 110l 4
Engineers
4. | TC XGS204 | Technical Communication 0|0 2 0|0 2
5. | Works XWP205 | Workshop Practices 02| 3 04| 5
6. EM XEM206 | Engineering Mechanics 0(0]| 3 0(0]| 3
7. PPS-L XCP207 | Programming for Problem
. 0|1 1 02| 2
Solving Laboratory
8. | CL XAC208 App.hed Chemistry for ol1l 1 0l2] 2
Engineers Laboratory
Total 21 25




Credits Hours
S.No | Description Course Course Name
Code L{T[P[TO|[L[T|[P]TO
SEMESTER III
1. | MA-III XMA301 Transforr.ns and Pfelrtlal 3lolol 3 13lolol 3
Differential Equations
2. |PCCT XCE302 Mechanics of Solids-I 21110 3 |2|2]|0] 4
3. | PCC-T XCE303 Fluld. Mechanics and sl1lol 3120210 4
Machinery
4. | PCC-T XCE304 Building _ Materials and 3lolol 3 13lolol 3
Construction
5. | PCC-T XCE305 Surveying - | 2110 3 |2|2]|0]| 4
6. MNGT-I XUM306 | Entrepreneurship 2lolol 2 l21o0lol 2
Development
7. | UMAN-II XUM307 | Universal Human Values 2:
Understanding Harmony and 211403 12,1/0] 3
Gender
8. | PCC-L XCE308 Strength of Materials olol1l 1 lolol2!l 2
Laboratory
9. | PCC-L XCE309 Fluid .Mechamcs and olol1l 1 lolol2l 2
Machinery Laboratory
10. | IPT-I XCE310 In-plant Training-I S T N s U R R I
11. | SPE XCE HR1 Photogrammetry 310/0! 3 310/01! 3
Total 26 30
SEMESTER IV
1. | MA-IV XMA401 Prol?aplllty distributions and 3lolol 3 13lolol 3
statistical methods
2. | PCCT XCE402 Mechanics of Solids-II 21110 3 |2|2]|0]| 4
3. | PCC-T XCE403 Surveying - 11 2/1|0] 3 (2]2]|0] 4
4. | PCC-T XCE404 Geotechnical Engineering - [ 211(0 3 |2]|2|0| 4
5. | PCC-T XCE405 Concrete Technology 3/]0(0 3 3|00 3
6. | MNGT-II XUM406 | Economics for Engineers 3/]0|/0( 3 |3|]0]j0]| 3
7. | UMAN-III XUM407 | Disaster Management 0j0|0| O [|3]0]|0] 3
8. | PCC-L XCE408 Corr}pute'r Aided C'1v11 olol1l 1 lolol2l 2
Engineering Drawing
9. | PCC-L XCE409 Surveying Laboratory 0o/0(1] 1 (0|0]|2]| 2
10. | PCC-L XCE410 Geotechnical Engineering olol1l 1 lolol2]| 2
Laboratory
11. | SPE XCE HR2 Image processing 310111 4 |3/1011 5
Total 25 35
S.No | Description | Course Course Name Credits Hours




Code LIT/P|TO|L|T|P|TO
SEMESTER V
1. |PCCT XCE501 Structural Analysis 21110 3 |2(|2|0] 4
2. | PCC-T XCE502 Transportation Engineering 3100 3 (3|00 3
3. | PCC-T XCE503 Environmental Engineering 3/0(0 3 (3|00 3
4. | PCC-T XCE504 Geotechnical Engineering-1I |2 (1 |0| 3 |2 |2|0]| 4
5. | PEC-I XCEE** Professional Elective -1 3{]0(0 3 |3]0(0]| 3
6. | OEI XOE** Open Elective Courses-I 3{]0(0 3 |3]0(0]| 3
7. | PCC-L XCE507 Egg(i)r;;r;gsntal Engineering olol1l 1 lolol2! 2
8. | PCC-L XCE508 E;)lr)lgiztﬁliz’ Highway olol1l 1 lololz2] 2
9. | IPT-II XCE509 In-plant Training - II -l - - - -] -] -
10 | SPE XCE HR3 | Remote sensing 310/1] 4 (30|11 5
Total 25 29
SEMESTER VI
1. | PCC-T XCE601 Design of RCC Structures 3{11(0 4 |3]2|0
2. | PCC-T XCE602 Design of Steel Structures 21110 3 22|01 4
3. | PCC-T XCE603 1(\:403215;;2:;23 Engineering and 3lolol 3 13lolol 3
4. | PEC-II XCEE** Professional Elective -11 3/(]0/0 3 |(3|0]|0]| 3
5. | OEII XOE** Open Elective Courses-II 3100 3 |3]0]0] 3
6. | ELS XGS606 Professional Skills 1102 3 |1[{0]4]| 5
7. | UMAN-IV XUM607 | Cyber Security 000} 0 |3|0]0]| 3
8. | PCC-L XCE608 E;)lr)lz'zé(c)?;n Management olol1l 1 lolol2l 2
9. | PCC-L XCE609 Survey Camp 0j0j1( 1 10|0]|2] 2
10 | SPE XCE HR4 SG;;%II‘Tallphic information 3lol1] 4 [3lo0l1! s
Total 25 35
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S.No | Description Course Course Name Credits Hours
Code LI{T[P[TO[L][T|[P[TO
SEMESTER VII
1. | PCC-T XCE701 Finite Element Method 3(0(0| 3 [3]0]0 3
2. | PEC-III XCEE** Professional Elective II1 3/]0(0 3 |3]0|0O0 3
3. | OEII OE Open Elective Courses-III 3/]0/0( 3 (3]0]0 3
4. | UMAN-V XUM704 | Environmental studies 0(0j0| O [|3]0]0O0 3
5. | PCC-L XCE705 g;:;g?l;er Aided Design & olol1l 1 lolol 2 2
6. | PCC-L XCE706 \Elz‘ﬁlr;l;‘;iﬁn, Costing and olol2l 2 lolol al 4
7. | Projl XCE707 | Project Work (Phase-I) 0({0|3| 3 |0|0]|6]| 6
8. |IPTIII XCE708 In-plant Training - III - - -0 3 -] - -
9. | SPE XCE HR5 | Mini Project 0(0|5| 5 |0|0]|10] 10
Total 23 34
SEMESTER VIII
1. | PEC-IV XCEE** Professional Elective -1V 3/]0(0 3 |3]0|0O0 3
2. OE1V OE Open Elective Courses-1V 310(0 3 |3]0]O0 3
3. |OEV OE Open Elective Courses-V 3/]0(0 3 |3]0|O0 3
4. | PROJII XCE804 Project Work (Phase-II) 0/0|9| 9 |0]0)|18| 18
Total 18 27

Total Credits : 183

11




Summary of the credits and hours

Total .-
Year Semester Total Credits | Hours / cgl(:;':;s Va;l:leggA:s(:::lon
Week
I 20 27 8 No
: II 21 25 8 No
II1 26 30 11 Yes
. A% 25 35 11 Yes
\% 25 29 10 Yes
- VI 25 35 10 Yes
VII 23 34 9 Yes
v VIII 18 27 4 No
I - VIII 183 242 71
Per Semester Credits, Total hours and No of Courses
40

35
30
25
20
15
10

w

No of Credits, Hours and Courses

27
25
I 8 I 8
I Il

B Total Credits

30
26 75
I 11

1

Semester

# Total Hours / Week

35 35 34
29
27
25 25
23
18
11
10 10 9

I I i I 4

v v Vi Vil

# No. of courses

Vil
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PROFESSIONAL ELECTIVE COURSE - CIVIL ENGINEERING

[PEC-CE]

Professional Elective Course |

Course Hours per week
Category | Code Course Name B - = c
PEC XCEEO1 | Smart Structures and Materials 3 0 0 3
PEC XCEEO2 | GIS for Civil Engineering 3 0 0 3
PEC XCEEO3 | Water Quality Engineering 3 0 0 3
PEC XCEE04 | Pavement Design 3 0 0 3
PEC XCEEQ5 | Construction Equipment and Automation 3 0 0 3
PEC XCEEO06 | Airport Planning and Design 3 0 0| 3
PEC XCEEO7 | Port and Harbour Engineering 3 0 0| 3
PEC XCEOES8 | Fundamentals of Building Services 3 0 0| 3
Professional Elective Course 11

Course Hours per week
Category |  Code Course Name 3 = 5 c
PEC XCEEOQ9 | Earthquake Engineering 3 0 0 3
PEC XCEE10 Bridge Engineering 3 0 0 3
PEC XCEE11 | Advanced Structural Analysis 3 0 0 3
PEC XCEE12 Basics of Computational Hydraulics 3 0 0 3
PEC XCEE13 | Water Resources Engineering 3 0 0 3
PEC XCEE14 | Environmental Geotechnology 3 0 0 3
PEC XCEE15 | Geotechnical Design 3 0 0|3
PEC XCEE16 | Trenchless Technology 3 0 0 3
Professional Elective Course 111

Course Hours per week
Category |  Code Course Name 3 = 5 c
PEC XCEE17 | Environmental Fluid Mechanics 3 0 0 3
PEC XCEE18 Environmental Impact Assessment 3 0 0 3
PEC XCEE19 Design of Hydraulic Structures 3 0 0 3
PEC XCEE20 | Surface Hydrology 3 0 0 3
PEC XCEE21 | Repairs and Rehabilitation of Structures 3 0 0 3
PEC XCEE22 Urban Hydrology and Hydraulics 3 0 0 3
PEC XCEE23 Building Construction Practice 3 0 0 3
PEC XCEE24 | Safety in Infra Structure Project 3 0 0 3

13




Professional Elective Course IV

Course Hours per week
Category |  Code Course Name T T S c
PEC XCEE25 Tall Structures 3 0 0 3
PEC XCEE26 | Environmental Law and Policy 3 0 0 3
PEC XCEE27 Groundwater Engineering 3 0 0 3
PEC XCEE28 | Solid and Hazardous Waste Management 3 0 0 3
PEC XCEE29 | Pre-stressed and Prefabricated Structures 3 0 0 3
PEC XCEE30 Contracts Management 3 0 0 3
PEC XCEE31 | Airand Noise Pollution and Control 3 0 0 3
PEC XCEE32 Pre-Engineered Structures 3 0 0 3

OPEN ELECTIVE COURSES

Course Hours per week
Category Code Course Name L T P C
OEC XCEOE1 | Remote Sensing & GIS 3 0 0 3
OEC XCEOE2 | Building Services 3 0 0 3
OEC XCEOE3 | Non Destructive Testing 3 0 0 3
OEC XCEOE4 | Metro Systems and Engineering 3 0 0 3
OEC XCEOES5 | Sustainable Engineering 3 0 0 3

Note : L — Lecture, T — Tutorial, P — Practical, C — Credit

S.NO VALUE ADDED COURSES TOTAL HOURS
1 AutoCAD 30
2 SketchUp 30
3 Revit Architecture 30
4 Staad.Pro 30
5 Primavera 30
6 5D BIM 30
7 IOT in Civil Engineering 30
8 Drone Surveying 30
9. MEP 30

14




Semester I |

Course Code : XMA101
Course Name : CALCULUS AND LINEAR ALGEBRA
Prerequisite : NIL
L T |P|C C P A L |T |P |H
3 1 (0|4 3.0 0.5 0.5 3|11 ]|0 |4
COURSE OBJECTIVES

Understand the application of calculus and linear algebra in engineering.

Course Outcome: After the completion of the course, students Domain Level
will be able to CorPorA
CO1 Apply orthogonal transformation to reduce quadratic . Remembering
form to canonical forms. Cognitive Applying
CO02 Apply power series to tests the convergence of the - Applying
. ; . Cognitive
sequences and series. Half range Fourier sine and Remembering
cosine series. Psychomotor
Guided Response
CO3 Findthe derivative of composite functions and implicit ~ Cognitive Remembering

functions. Euler’s theorem and Jacobian. Psychomotor ~ Guided Response

CO4 Explain the functions of two variables by Taylor’s Remembering
expansion, by finding maxima and minima with and  Cognitive Understanding
without constraints using Lagrangian Method.  Affective
Directional derivatives, Gradient, Curl and Divergence. Receiving

CO5 Apply Differential and Integral calculus to notions of . .
Curvature and to improper integrals. Cognitive Applying

COURSE CONTENT

UNITI  MATRICES 9+3

Linear Transformation - Eigen values and Eigen vectors -Properties of Eigen values and
Eigen vectors - Cayley-Hamilton Theorem - Diagonalisation of Matrices — Real Matrices:
Symmetric - Skew-Symmetric and Orthogonal Quadratic form - canonical form - Nature
of Quadratic form and Transformation of Quadratic form to Canonical form (Orthogonal

only).

UNITII  SEQUENCES AND SERIES 9+3

Sequences: Definition and examples-Series: Types and convergence- Series of positive
terms - Tests of convergence: comparison test, Integral test and D’Alembert’s ratio test-
Fourier series: Half range sine and cosine series- Parseval’s Theorem.

UNITIII MULTIVARIABLE CALCULUS: PARTIAL DIFFERENTIATION 9+3

Limits and continuity —Partial differentiation - Total Derivative — Partial differentiation
of Composite Functions: Change of Variables - Differentiation of an Implicit Function -
Euler’s Theorem- Jacobian.
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UNITIV MULTIVARIABLE CALCULUS: MAXIMA AND MINIMA AND VECTOR
CALCULUS

9+3

Taylor’s theorem for function of Two variables- Maxima, Minima of functions of two
variables: with and without constraints - Lagrange’s Method of Undetermined
Multipliers - Directional Derivatives - Gradient, Divergence and Curl.

UNITV  DIFFERENTIAL AND INTEGRAL CALCULUS 9+3

Evolutes and involutes; Evaluation of definite and improper integrals; Beta and Gamma
functions and their properties; Applications of definite integrals to evaluate surface areas
and volumes of revolutions.

L T P Total

45 15 0 60

TEXT BOOKS

1. Ramana B.V,, “Higher Engineering Mathematics”, Tata McGraw Hill New Delhi, 11th Reprint, 2015. (Unit-
1, Unit-3 and Unit-4).

2. N.P. Bali and Manish Goyal, “A text book of Engineering Mathematics”, Laxmi Publications, Reprint, 2014.
(Unit-2).

3. B.S. Grewal, “Higher Engineering Mathematics”, Khanna Publishers, 40t Edition, 2010. (Unit-5)
REFERENCE BOOKS

1. G.B. Thomas and R.L. Finney, “Calculus and Analytic geometry”, 9th Edition, Pearson, Reprint, 2002.

2. Veerarajan T., “Engineering Mathematics for first year”, Tata McGraw-Hill, New Delhi, 2008.

3. D. Poole, “Linear Algebra: A Modern Introduction”, 2nd Edition, Brooks/Cole, 2005.

4. Erwin kreyszig, “Advanced Engineering Mathematics”, 9t Edition, John Wiley & Sons, 2006.
E -REFERENCES

1. http://nptel.ac.in/faq/110101010/Prof.IndrajitMukherjee,IIT,Bombay and Prof. Tapan P.Bagchi, IIT,

Kharagpur.
Mapping of CO with PO’s
||| |10 Nl @D Y| g
©| o 212
s/ =| 2|88 ||| |g|2|s|2|¢%
o1 3 |2 2 1 2 1
CO 2 3 |1 1 1 1
CO03 3 |1 1 1 1
CO0 4 3 |2 1 1 1 1
CO5 3 |2 3 1 2 1
Total 15 | 8 0 0 6 0 0 0 0 5 0 7 0 5
Scaled Value | 3 | 2 0 0 1 0 0 0 0 1 0 2 0 1

Note: Total 0 1-6 7-12 13-18
Scaled value 0 1 2 3
Relation No Low Medium High
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http://nptel.ac.in/faq/110101010/Prof.IndrajitMukherjee,IIT,Bombay

Semester I |

Course Code : XBE102
Course Name : ELECTRICAL AND ELECTRONIC ENGINEERING SYSTEMS
Prerequisite : NIL
L | T P | C C P A L |T P H
3 1 0o (4 3 0 0 3 |1 |0 4
COURSE OBJECTIVES
Course Outcome: After the completion of the course, students Domain Level
will be able to CorPorA

CO1 Define and Relate the fundamentals of electrical
parameters and build and explain AC, DC circuits by  Cognitive Understand
Using measuring devices

CO2 Define and Explain the operation of DC and AC
machines.

Cognitive Understand

CO3 Recall and Illustrate various semiconductor devices
and their applications and displays the input output  Cognitive Understand
characteristics of basic semiconductor devices.

04 Relate and Explain Fhe numt}e‘r sy.sterr.ls and logic Cognitive Understand
gates. Construct the different digital circuit.

CO5 quel and Outline . the _ dlf_ferent types of Cognitive Understand
microprocessors and their applications.

COURSE CONTENT

UNITI FUNDAMENTALS OF DC AND AC CIRCUITS, MEASUREMENTS 9+3

UNIT II

UNIT III

UNIT IV

Fundamentals of DC- Ohm’s Law - Kirchhoff's Laws - Sources - Voltage and Current
Relations -Star/Delta Transformation - Fundamentals of AC - Average Value, RMS Value,
Form Factor - AC power and Power Factor, Phasor Representation of sinusoidal
quantities, Simple Series, Parallel, Series Parallel Circuit - Operating Principles of Moving
coil and Moving Iron Instruments (Ammeter, Voltmeter) and Dynamometer type meters
(Watt meter and Energy meter).

ELECTRICAL MACHINES 9+3

Construction, Principle of Operation, Basic Equations, Types and Application of DC
Generators, DC motors - Basics of Single-Phase Induction Motor and Three Phase
Induction Motor- Construction, Principle of Operation of Single-Phase Transformer, Three
phase transformers, Auto transformer.

SEMICONDUCTOR DEVICES 9+3

Classification of Semiconductors, Construction, Operation and Characteristics: PN
Junction Diode - Zener Diode, PNP, NPN Transistors, Field Effect Transistors and Silicon
Controlled Rectifier — Applications

DIGITAL ELECTRONICS 9+3

Basic of Concepts of Number Systems, Logic Gates, Boolean Algebra, Adders, Subtractors,
multiplexer, demultiplexer, encoder, decoder, Flipflops, Up/Down counters, Shift
Registers.
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UNITV  MICROPROCESSORS 9+3

Architecture, 8085, pin diagram of 8085, ALU timing and control unit, registers, data and
address bus, timing and control signals, Instruction types, classification of instructions,
addressing modes, Interfacing Basics: Data transfer concepts - Simple Programming
concepts.

L T P Total

45 15 0 60

TEXT BOOKS
1. Metha V.K, Rohit Mehta, 2020. Principles of Electronics,12t ed, S Chand Publishing.
2. Albert Malvino, David ].Bates., 2017. Electronics Principles. 7th ed, Tata McGraw-Hill. New
Delhi.
3. Rajakamal, 2014. Digital System-Principle & Design. 2nd ed. Pearson education.
Morris Mano, 2015. Digital Design. Prentice Hall of India.
5. Ramesh, S. Gaonkar, 2013, Microprocessor Architecture, Programming and its Applications
with the 8085, 6th Edition, India: Penram International Publications.

-

REFERENCE BOOKS

1. Cotton, H.,2005 Electrical Technology. CBS Publishers & Distributors Pvt Ltd.

2. Syed, A. Nasar, 1998, Electrical Circuits. Schaum Series.

3. Jacob Millman and Christos, C. Halkias, 1967, Electronics Devices, New Delhi: Tata McGraw-Hill.

4. Millman, J. and Halkias, C. C., 1972. Integrated Electronics: Analog and Digital Circuits and
Systems, Tokyo: McGraw-Hill, Kogakusha Ltd.

5. Mohammed Rafiquzzaman, 1999. Microprocessors - Theory and Applications: Intel and Motorola.
Prentice Hall International.

E -REFERENCES
1. NTPEL, Basic Electrical Technology (Web Course), Prof. N. K. De, Prof. T. K. Bhattacharya and
Prof. G.D. Roy, IIT Kharagpur.
2. Prof.L.Umanand,http://freevideolectures.com/Course/2335/Basic-Electrical-Technology#, 1ISc
Bangalore.
3. http://nptel.ac.in/Onlinecourses/Nagendra/, Dr. Nagendra Krishnapura, IIT Madras.
4. Dr.L.Umanand, http://www.nptelvideos.in/2012/11/basic-electrical-technology.html, IISC

Bangalore.
Mapping of CO with PO’s
- ~ ) <+ n O ~ =) o
= - <o |g-H| <N
S S| 3| 3|3 |3| 3| 3|3 |g7|c- o
co1 3 3 1 1 1 1 1 1 1
co2 3 3 1 1 1 1 1 1 1
co3 2 2 2 1 2 2 1 1 1 1 1
co4 2 2 1 1 1 1 1 1 1 1 1
CO5 2 2 1 1 1 1 1 1 1 1 1
Total 12 12 6 5 6 6 3 3 5 5 5
Scaled Value 3 3 2 1 2 2 1 1 1 1 1
Note: Total 0 1-6 7-12 13-18
Scaled value 0 1 2 3
Relation | No Low Medium High
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Semester I |

Course Code

Course Name

XAP103
APPLIED PHYSICS FOR ENGINEERS

Prerequisite BASIC PHYSICS IN HSC LEVEL
L|T|P|C C P A H
310 |4 2.8 0.8 0.4 3 |1 4
Course Outcome: After the completion of the course, students will be Domain Level
able to CorPorA
CO1 Identify the basics of mechanics, explain the principles of  Cognitive: Remember,
elasticity and determine its significance in engineering Understand
systems and technological advances. Psychomotor: Mechanism
CO2 Ilustrate the laws of electrostatics, magneto-statics and - Remember,
. . . . Cognitive:
electromagnetic induction; use and locate basic Analyze,
applications of electromagnetic induction to technology. Psychomotor:  \jechanism
Affective:
Respond
CO3 Understand the fundamental phenomena in optics by  Cognitive: Understand,
measurement and describe the working principle and Apply
application of various lasers and fibre optics. Psychomotor: Mechanism
Affective: Receive
CO4  Analyse energy bands in solids, discuss and use physics  cognitive: Understand,
principles of latest technology using semiconductor devices. Analyze
Psychomotor: Mechanism
Affective: Receive
CO5 Develop Knowledge on particle duality and solve Coenitive: Understand,
Schrodinger equation for simple potential. Ognitive: Apply
COURSE CONTENT
UNIT I MECHANICS OF SOLIDS 9+3
Mechanics: Force - Newton's laws of motion - work and energy - impulse and momentum
- torque - law of conservation of energy and momentum - Friction.
Elasticity: Stress - Strain - Hooke's law - Stress strain diagram - Classification of elastic
modulus - Moment, couple and torque - Torsion pendulum - Applications of torsion
pendulum - Bending of beams - Experimental determination of Young's modulus:
Uniform bending and non-uniform bending.
UNITII ELECTROMAGNETIC THEORY 9+3

Laws of electrostatics - Electrostatic field and potential of a dipole; Dielectric
Polarisation, Dielectric constant, internal field - Clausius Mossotti Equation - Laws of
magnetism - Ampere's Faraday's law; Lenz's law - Maxwell's equation - Plane
electromagnetic waves; their transverse nature - expression for plane, circularly and
elliptically polarized light - quarter and half wave plates - production and detection of
plane, circularly and elliptically polarized light.
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UNITIII SEMICONDUCTOR DEVICES 9+3

Optics: Dispersion- Optical instrument: Spectrometer - Determination of refractive index
and dispersive power of a prism- Interference of light in thin films: air wedge -
Diffraction: grating.

LASER: Introduction - Population inversion -Pumping - Laser action - Nd-YAG laser - CO;
laser - Applications

Fibre Optics: Principle and propagation of light in optical fibre - Numerical aperture
and acceptance angle - Types of optical fibre - Fibre optic communication system (Block
diagram).

UNITIV  SEMICONDUCTOR PHYSICS 9+3

Semiconductors: Energy bands in solids - Energy band diagram of good conductors,
insulators and semiconductors - Concept of Fermi level - Intrinsic semiconductors -
Concept of holes - doping - Extrinsic semiconductors - P type and N type semiconductors -
Hall effect.

Diodes and Transistors: P-N junction diode - Forward bias and reverse bias -
Rectification action of diode - Working of full wave rectifier using P N junction diodes -
PNP and NPN transistors - Three different configurations - Advantages of common
emitter configuration - working of NPN transistor as an amplifier in common emitter
configuration.

UNIT V QUANTUM PHYSICS 9+3

Introduction to quantum physics, black body radiation, Compton effect, de Broglie
hypothesis, wave - particle duality, uncertainty principle, Schrodinger wave equation
(Time dependent and Time independent), particle in a box, Extension to three dimension
- Degeneracy.

L T P Total

45 15 0 60

TEXT BOOKS

1. Gaur R. K. and Gupta S. L., "Engineering Physics", Dhanpat Rai Publications, 2009.

2. Avadhanulu M. N. "Engineering Physics" (Volume I and II), S. Chand & Company Ltd., New
Delhi, 2010.

REFERENCE BOOKS
1. Palanisamy P. K., "Engineering Physics", Scitech Publications (India) Pvt. Ltd, Chennai.
2. Arumugam M., "Engineering Physics" (Volume I and II), Anuradha Publishers, 2010.

3. Senthil Kumar G., " Engineering Physics", 2nd Enlarged Revised Edition, VRB Publishers,
Chennai, 2011.

4. Mani P., "Engineering Physics", Dhanam Publications, Chennai, 2007.
E -REFERENCES

1. NPTEL, Engineering Physics, Prof. M. K. Srivastava, Department of Physics, IIT, Roorkee.
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Mapping of CO with PO’s

- |l |+ 1w o |~ | S |3 |98 | 9|
e | o 2 12
=« |22 |RIRBRIR|EB|2 |22 2|2 ¢
Co1 3 2 2 2 1 1 1
CO2 3 0 1 0 1 1
COo3 3 2 2 2 1 1 1
CO4 3 2 2 2 1 1 1
CO5 3 0 2 0 0 1 1
Total 15 6 9 6 4 0 0 0 4 0 0 5 0 0
Scaled 312 |2 12 |1 1]0 o o |10 o |1 |0 |o
Value
Note: Total 0 1-5 6-10 11-15
Scaled 0 1 2 3
value
Relation No Low Medium High
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Semester I |

Course Code XEG104

Course Name ENGINEERING GRAPHICS AND DESIGN

Prerequisite NIL

L|T|P|C C P A

1(0 |2 3 3 0 0 1 2 5
COURSE OBJECTIVES

e To prepare the student to design a system, component, or process to meet desired needs within
realistic constraints such as economic, environmental, social, political, ethical, health and safety,
manufacturability, and sustainability

e To

prepare the student to communicate effectively

e To prepare the student to use the techniques, skills, and modern engineering tools necessary
for engineering practice

Course

Outcome: After the completion of the course, students

will be able to

co1

c02

Cco3

co4

CO5

COURS
UNIT 1

Apply the national and international standards,

construct and practice various curves

Interpret, construct and practice orthographic
projections of points, straight lines and planes.

Construct Sketch and Practice projection of solids in
various positions and true shape of sectioned solids.

Interpret, Sketch and Practice the development of
lateral surfaces of simple and truncated solids,
intersection of solids.

Construct sketch and practice isometric and

perspective views of simple and truncated solids.

E CONTENT

INTRODUCTION, FREE HAND SKETCHING OF ENGG OBJECTS AND

CONSTRUCTION OF PLANE CURVE

Domain
CorPorA

Cognitive

Psychomotor
Affective

Cognitive

Psychomotor
Affective

Cognitive

Psychomotor
Affective

Cognitive

Psychomotor
Affective

Cognitive

Psychomotor
Affective

Level

Apply
Guided response
Respond

Understand
Mechanism
Respond

Apply
overt response
Respond

Understand
Overt response
Respond

Apply
Overt response
Respond

6+12

Importance of graphics in engineering applications - use of drafting instruments - BIS

specifications and conventions as per SP 46-2003

Pictorial representation of engineering objects - representation of three dimensional
objects in two dimensional media - need for multiple views - developing visualization
skills through free hand sketching of three dimensional objects
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UNIT II

UNIT III

UNIT IV

UNIT V

Polygons & curves used in engineering practice - methods of construction -
construction of ellipse, parabola and hyperbola by eccentricity method - cycloidal and
involute curves - construction - drawing of tangents to the above curves. Practice on
basic tools of CAD

PROJECTION OF POINTS, LINES AND PLANE SURFACES 6+12

General principles of orthographic projection - first angle projection - layout of views -
projections of points, straight lines located in the first quadrant - determination of true
lengths of lines and their inclinations to the planes of projection - traces - projection of
polygonal surfaces and circular lamina inclined to both the planes of projection-CAD
practice on points and lines

PROJECTION OF SOLIDS AND SECTIONS OF SOLIDS 6+12

Projection of simple solids like prism, pyramid, cylinder and cone when the axis is
inclined to one plane of projection - change of position & auxiliary projection methods -
sectioning of above solids in simple vertical positions by cutting plane inclined to one
reference plane and perpendicular to the other and above solids in inclined position
with cutting planes parallel to one reference plane - true shapes of sections-CAD
practice on solid models

DEVELOPMENT OF SURFACES AND INTERSECTION OF SOLIDS 6+12

Need for development of surfaces - development of lateral surfaces of simple and
truncated solids - prisms, pyramids, cylinders and cones - development of lateral
surfaces of the above solids with square and circular cutouts perpendicular to their axes
- intersection of solids and curves of intersection -prism with cylinder, cylinder &
cylinder, cone & cylinder with normal intersection of axes and with no offset-CAD
practice on intersection of solids

ISOMETRIC AND PERSPECTIVE PROJECTIONS 6+12

Principles of isometric projection - isometric scale - isometric projections of simple
solids, truncated prisms, pyramids, cylinders and cones - principles of perspective
projections - projection of prisms, pyramids and cylinders by visual ray and vanishing
point methods-CAD practice on isometric view

L T P Total

15 0 30 45

TEXT BOOKS
1.Natarajan,K.V, “ A Textbook of Engineering Graphics”, Dhanalakshmi Publishers, Chennai, 2006.
2.Dr. P.K. Srividhya, P. Pandiyaraj, “Engineering Graphics”, PMU Publications, Vallam, 2013.
REFERENCE BOOKS

1.Luzadder and Duff, “Fundamentals of Engineering Drawing” Prentice Hall of India PvtLtd, XI
Edition- 2001.

2.Venugopal K. and Prabhu Raja, V., “Engineering Graphics”, New Age International(P) Ltd., 2008
3.Gopalakrishnan K.R. “Engineering Drawing I & II” Subhas Publications, 1998.
4.Shah. M.B and Rana B.C “Engineering Drawing” Pearson Education, 2005.

E -REFERENCES
1.  http:// periyarnet/e-content
2. Http://nptel.ac.in/courses/112103019/
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Mapping of CO with PO’s
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Semester I |

Course Code :  XGS105
Course Name : SPEECH COMMUNICATION
Prerequisite : NIL
L|T|P|C C P A
0123 2.6 0.4 0

Course Outcome: After the completion of the course, students
will be able to

CO1 Ability to recall the types of speeches

C02 Apply the techniques in public speaking

CO3 Identify the common patterns in organizing a speech
C04 Construct the nature and style of speaking

CO5 Practicing the speaking skills

COURSE CONTENT

UNIT I TYPES OF SPEECHES

1.1 - Four types of speeches

1.2 - Analyzing the audience

1.3 - Developing ideas and supporting materials
UNITII  PUBLIC SPEAKING

2.1 - Introduction to Public Speaking

2.2 - Competencies Needed for successful speech making

2.3 - Speaking about everyday life situations
UNITIII ORGANIZATION OF SPEECH

3.1 - Developing a speech out line

3.2 - Organizing the speech

3.3 - Introduction - development - conclusion
UNITIV  PRESENTATION

4.1 - Tips for preparing the draft speech
4.2 - Presentation techniques using ICT tools
4.3 - Using examples from different sources

UNITV  ACTIVITIES
5.1 - Reading activities
5.2 - Creative presentations
5.3 - Media presentation techniques

P
0 |1 |4 |5
Domain Level
CorPorA
Cognitive Remember
Cognitive Apply
Cognitive Remember
Cognitive Create
Psychomotor  Guided Response
9
9
9
9
9
L P | Total
15 0 30 45
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SUGGESTED READINGS

1. Michael Swan. Practical English Usage. OUP.1995

2. Sanjay Kumar and Pushp Lata. Communication Skills. Oxford University Press. 2011

Mapping of CO with PO’s
- a o <+ n © ~ © o S h a = N
o o o o
=« |22 |RBIRBRIR|EB|R2 |22 2|2 ¢
co1 1 3 3 2
C02 1 3 3 2
Cco3 1 2 3 2
co4 1 2 3 2
CO5 1 2 3 2
1 1 1
Total 5 9 5 0
Scaled oo [o|o |o o |o |1 /|2 |3 |0 |2 |0 |o
Value
Note: Total 0 1-6 7-12 13-18
Scaled 0 1 2 3
value
Relation No Low Medium High
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Semester I |

Course Code :  XUM106
Course Name : CONSTITUTION OF INDIA
Prerequisite : NIL
L|T|P|C C P A L |T |P
o/(0|0]|O 3 0 0 3 /0 |0 (3
Course Outcome: After the completion of the course, students Domain Level
will be able to CorPorA
CO1 Understand the Constitutional History Cognitive Understanding
CO2 Understand the Powers and Functions Cognitive Understanding
CO3 Understand the Legislature Affective Remembering
C04 Understand the Judiciary Affective Remembering
CO5 Understand the Centre State relations Cognitive Understanding
COURSE CONTENT
UNIT I 8

Constitutional History- The Constitutional Rights- Preamble- Fundamental Rights-
Fundamental Duties- Directive principles of State Policy.

UNIT 11 9

The Union Executive- The President of India (powers and functions)- Vice-President of
India-The Council of Ministers-Prime Minister- Powers and Functions.

UNIT III 10

Union Legislature- Structure and Functions of Lok Sabha- Structure and Functions of
Rajya Sabha- Legislative Procedure in India- Important Committes of Lok Sabha-
Speaker of the Lok Sabha.

UNIT IV 9

The Union Judiciary- Powers of the Supreme Court- Original Jurisdiction- Appelete
jurisdictions- Advisory Jurisdiction- Judicial review.

UNIT V 9

Centre State relations- Political Parties- Role of governor, powers and functions of Chief
Minister-Legislative Assembly- State Judiciary- Powers and Functions of the High Courts.

L T P Total

45 0 0 45
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REFERENCE BOOKS

1. W.H.Morris Shores- Government and politics of India, NewDelhi,B.1.Publishers,1974.
2. M.V.Pylee- Constitutional Government in India, Bombay, Asia Publishing House, 1977.
3. R.Thanker- The Government and politics of India, London: Macmillon, 1995.
4. A.C.Kapur- Select Constitutions S,Chand & Co.,NewDelhi, 1995
5.  V.D.Mahajan- Select Modern Governments, S, Chand &Co, NewDelhi,1995.
6. B.C.Rout- Democractic Constitution of India.
7.  Gopal K.Puri- Constitution of India, India 2005.
Mapping of CO with PO’s
- o |+ || |~ | o 8 |3 |9 |9 |
o () o o
clglelele|elelelela|a|2|B |8
co1 2 1
co2 2 1
Cco3 2 1
CO 4 2 1 1
CO5 2 2
Total 10 | 2 2 3
Scaled 2 1 0 0 0 0 3 0 ) 0 0
Value
Note: Total 0 1-5 6-10 11-15
Scaled 0 1 2 3
value
Relation No Low Medium High
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Semester I |

Course Code :  XBE107
Course Name : ELECTRICAL AND ELECTRONIC ENGINEERING SYSTEMS LAB
Prerequisite : BASICPHYSICS IN HSC LEVEL

L|T|P|C C P A L |T

0/0 1|1 1.5 1 0.5 0 |0 |2 2
COURSE OBJECTIVES

The course helps to
a. Learn the basic concepts of electrical and electronics components.
b. Understand the basic wiring methods and connection.
c. Study the characteristics of diodes, Zener diodes, NPN transistors.

d. Verify the working of simple logic gates, adders and subtractors.

Course Outcome: After the completion of the course, students Domain Level
will be able to CorPorA
co1 Cognitive Understand

Apply the fundamental electrical concepts and

. . : . Psychomotor  Set
differentiate the various electronic components. y

Affective Valuing
co2 Cognitive Understand
Implem_ent and execute the different types of wiring Psychomotor  Set

connections.
Affective Valuing
COo3 Cognitive Understand
Demonstrate the Fluorescent lamp connection with p
sychomotor  Set
choke.
Affective Valuing
co4 Cognitive Understand

Characterize and display the basic knowledge on the

Psychomot Set
working of PN junction and Zener diode. Sychomotor:— S€

Affective Valuing

Co5 Cognitive Understand
Implement and execute the various digital electronic

Psychomotor Set
circuits such as Adders and Subtractors. y

Affective Valuing
COURSE CONTENT
Ex.No Experiments
1. Study of Electrical Symbols, Tools and Safety Precautions, Power Supplies.
2. Study of Active and Passive elements - Resistors, Inductors and Capacitors, Bread Board.
3. Testing of DC Voltage and Current in series and parallel resistors which are connected in

breadboard by using Voltmeter, Ammeter and Multimeter.

4. Fluorescent lamp connection with choke.
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© ® N o un

Staircase Wiring

Forward and Reverse bias characteristics of PN junction diode.

Forward and Reverse bias characteristics of zener diode.
Input and Output Characteristics of NPN transistor.

Construction and verification of simple logic gates.

10. Construction and verification of adders and subtractors.
L T P | Total
0 0 30 30
TEXT BOOKS
1. Laboratory Manual "Electrical and Electronic Engineering SystemsLab", Department of
Electrical and Electronics Engineering, PMIST, Thanjavur.
Mapping of CO with PO’s
- N o <+ " © ~ © o S b a
S | < | g | S < | < [ < | < < | < | « <
S S S S S S S S S 3 S
co1 3 3 1 1 1 1 1 1 1
(o0 )y 3 3 1 1 1 1 1 1 1
co3 2 2 2 1 2 2 1 1 1 1 1
co4 2 2 1 1 1 1 1 1 1 1 1
Cco5 2 2 1 1 1 1 1 1 1 1 1
Total 12 | 12 6 5 6 6 3 3 5 5 5
Scaled Value 3 3 2 1 2 2 1 1 1 1 1
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Semester I |

Course Code :  XAP108

Course Name

APPLIED PHYSICS FOR ENGINEERS LAB

Prerequisite : BASIC PHYSICS IN HSC LEVEL
LI T|P|C C P A L
0,011 1.5 1 0.5 0 2 2
Course Outcome: After the completion of the course, students Domain Level
will be able to CorPorA
CO1 Identify the basics of mechanics, and determine its
significance in engineering systems and technological =~ Psychomotor: Mechanism
advances.
CO2 use and locate basic applications of electromagnetic Analyze,
. . Psychomotor: ;
induction to technology. ) Mechanism
Affective:
Respond
C03 d ibe th ki incipl d licati f Appl
escribe the working principle and application o Psychomotor: pply .
various lasers and fibre optics. Mechanism
Affective: .
Receive
CO4 Analyse energy bands in solids, discuss and use Analyze
physics principles of latest technology using Fsychomotor: . . .
semiconductor devices. Affective: Receive
COURSE CONTENT
Ex.No Experiments
1. Torsional Pendulum - determination of moment of inertia and rigidity modulus of the
given material of the wire.
2, Uniform Bending - Determination of the Young's Modulus of the material of the beam.
3. Non-Uniform Bending - Determination of the Young's Modulus of the material of the
beam.
4. Meter Bridge - Determination of specific resistance of the material of the wire.
5. Spectrometer - Determination of dispersive power of the give prism.
6. Spectrometer - Determination of wavelength of various colours in Hg source using
grating.
7. Air wedge - Determination of thickness of a given thin wire.
8. Laser - Determination of wavelength of given laser source and size of the given micro
particle using Laser grating.
9. Post office Box - Determination of band gap of a given semiconductor.
10. PN Junction Diode - Determination of V-I characteristics of the given diode.

L

Total

0

30
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TEXT BOOKS
1. Laboratory Manual "PhysicsLab", Department of Physics, PMIST, Thanjavur.
REFERENCE BOOKS

1. Samir Kumar Ghosh, "A text book of Advanced Practical Physics", New Central Agency (P)
Ltd, 2008.

2. Arora C.L., "Practical Physics", S. Chand & Company Ltd., New Delhi, 2013.
3. Umayal Sundari AR,, "Applied Physics Laboratory Manual", PMU Press, Thanjavur, 2012.

Mapping of CO with PO’s
- o |+ 1w |~ |® |l S |39 |98 |9 |
e | o 2|2
= |E|E|R|IE|E2|RB|2|2|g|lg|g |2 |¢?
co1 3 2 2 2 1 0 0 0 1 0 0 1 0 0
CO2 3 0 1 0 1 0 0 0 0 0 0 1 0 0
co3 3 2 2 2 1 0 0 0 1 0 0 1 0 0
CO 4 3 2 2 2 1 0 0 0 1 0 0 1 0 0
CO5 3 0 2 0 0 0 0 0 0 0 1 0 0
Total 15 | 6 9 6 4 0 0 5
Scaled 3 2 2 2 1 0 0 0 1 0 0 1 0
Value
Note: Total 0 1-5 6-10 11-15
Scaled value 0 1 2 3

Relation No Low Medium High




Semester I | |

Course Code : XMA201
Course Name : CALCULUS, ORDINARY DIFFERENTIAL EQUATIONS AND COMPLEX
VARIABLE
Prerequisite : NIL
L|T|P|C C P A P |H
310 |4 3.0 0.5 0.5 3 /1|0 |4
COURSE OBJECTIVES

e Understand the application of Calculus, Ordinary Differential Equations and Complex Variable

in engineering.

Course Outcome: After the completion of the course, students Domain
will be able to CorPorA

CO1 Find double and triple integrals and to find line,  Cognitive
surface and volume of an integral by Applying Greens,
Gauss divergence and Stokes theorem.

CO2 Solve first order differential equations of different  Cognitive
types which are solvable for p, y, x and Clairaut’s type.

CO3 Solve Second order ordinary differential equations  Cognitive
with variable coefficients using various methods.

co4 Use CR equations to verify analytic functions and to find

harmonic functions and harmonic conjugate. Cognitive

Conformal mapping of translation and rotation. Psychomotor
Mobius transformation.

co5 Apply Cauchy residue theorem to evaluate contour
integrals involving sine and cosine function and to state

Cauchy integral formula, Liouvilles theorem. Cognitive
Affective

Taylor’s series, zeros of analytic functions,
singularities, Laurent’s series.
COURSE CONTENT

UNIT I MULTIVARIABLE CALCULUS (INTEGRATION)

Level

Remember,
Apply

Apply

Apply

Remember, Apply

Guided Response
Apply
Receiving

9+3

Multiple Integration: Double integrals (Cartesian) - change of order of integration in
double integrals - Change of variables (Cartesian to polar) - Triple integrals (Cartesian),
Scalar line integrals - vector line integrals - scalar surface integrals - vector surface

integrals - Theorems of Green, Gauss and Stokes.

UNIT II FIRST ORDER ORDINARY DIFFERENTIAL EQUATIONS

9+3

Exact - linear and Bernoulli’s equations - Euler’s equations - Equations not of first
degree: equations solvable for p - equations solvable for y- equations solvable for x and

Clairaut’s type.
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UNIT III

UNIT IV

UNIT V

ORDINARY DIFFERENTIAL EQUATIONS OF HIGHER ORDERS 9+3

Second order linear differential equations with variable coefficients- method of variation
of parameters - Cauchy-Euler equation- Power series solutions- Legendre polynomials-
Bessel functions of the first kind and their properties.

COMPLEX VARIABLE - DIFFERENTIATION 9+3

Differentiation-Cauchy-Riemann equations- analytic functions-harmonic functions-
finding harmonic conjugate- elementary analytic functions (exponential, trigonometric,
logarithm) and their properties- Conformal mappings- Mobius transformations and their
properties.

COMPLEX VARIABLE - INTEGRATION 9+3

Contour integrals - Cauchy-Goursat theorem (without proof) - Cauchy Integral formula
(without proof)-Liouville’s theorem (without proof)- Taylor’s series- zeros of analytic
functions- singularities- Laurent’s series — Residues- Cauchy Residue theorem (without
proof)- Evaluation of definite integral involving sine and cosine- Evaluation of certain
improper integrals using the Bromwich contour.

L T P Total

45 15 0 60

TEXT BOOKS

1.  B.S. Grewal, “Higher Engineering Mathematics”, Khanna Publishers, 40thth Edition, 2008.

Mapping of CO with PO’s
I > T R T T T T - -~ TN IO~ S I e S . . B A\
© | © 2 |3
= & |2 |E|&|R|E|E |2 |22 | €&
co1 3 2 0 0 2 0 0 0 0 1 0 2 0 0
co2 3 1 0 0 0 0 0 0 0 1 0 1 0 0
co3 3 1 0 0 0 0 0 0 0 1 0 1 0 0
co4 3 2 0 0 0 0 0 0 0 1 0 1 0 0
CO5 3 2 0 0 1 0 0 0 0 1 0 2 0 0
Total 15 | 8 0o |0 3 0 0|0 0 5 0 7 0 0
Scaled 3 2 0 0 1 0 0 0 0 1 0 2 0 0
Value
Note: Total 0 1-5 6-10 11-15
Scaled 0 1 2 3
value
Relation No Low Medium High
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Semester I | |

Course Code XCP202

Course Name PROGRAMMING FOR PROBLEM SOLVING

Prerequisite BASIC UNDERSTANDING SKILLS
L|T|P|C C P A P
3,00 4 3 0 0 3 0o (3
COURSE OBJECTIVES
e To learn programming language basics and syntax
e Toignite logical thinking
e To understand structured programming approach
e To deal with user defined data types
e To know about data storage in secondary memory
Course Outcome: After the completion of the course, students Domain Level
will be able to CorPorA
co1 Define programming fundamentals and Solve simple = Cognitive Remember
programs using I/0O statements Understand
Apply
c02 Define syntax and write simple programs using  Cognitive Remember
control structures and arrays Understand
Apply
co3 Explain and write simple programs using functions  Cognitive Remember
and pointers Understand
Apply
co4 Explain and write simple programs using structures  Cognitive Remember
and unions Understand
Apply
co5 Explain and write simple programs using files and  Cognitive Remember
Build simple projects Understand
Apply
COURSE CONTENT
UNIT I PROGRAMMING FUNDAMENTALS AND I/O STATEMENTS
Introduction to components of a computer system, Program - Flowchart - Pseudo code
- Software - Introduction to C language - Character set — Tokens: Identifiers, Keywords,
Constants, and Operators - sample program structure -Header files - Data Types-
Variables - Output statements - Input statements.
UNITII CONTROL STRUCTURES AND ARRAYS

Control Structures - Conditional Control statements: Branching, Looping - Unconditional
control structures: switch, break, continue, goto statements - Arrays: One Dimensional
Array - Declaration - Initialization - Accessing Array Elements - Searching - Sorting -
Two Dimensional arrays - Declaration - Initialization - Matrix Operations - Multi
Dimensional Arrays - Declaration - Initialization. Storage classes: auto — extern - static.

Strings: Basic operations on strings.

9

9
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UNITIII FUNCTIONS AND POINTERS 9
Functions: Built in functions - User Defined Functions - Parameter passing methods -
Passing arrays to functions — Recursion - Programs using arrays and functions. Pointers -
Pointer declaration - Address operator - Pointer expressions & pointer arithmetic -
Pointers and function - Call by value - Call by Reference - Pointer to arrays - Use of
Pointers in self-referential structures-Notion of linked list.

UNITIV  STRUCTURES AND UNIONS 9
Structures and Unions - Giving values to members - Initializing structure - Functions and
structures - Passing structure to elements to functions - Passing entire function to
functions - Arrays of structure - Structure within a structure and Union.

UNITV  FILES 9
File management in C - File operation functions in C - Defining and opening a file - Closing
a file - The getw and putw functions - The fprintf & fscanf functions - fseek function - Files
and Structures.

L T P | Total
45 0 0 45
TEXT BOOKS

1. Byron Gottfried, "Programming with C", Il Edition, (Indian Adapted Edition), TMH
publications, 2010

2. Yeshwant Kanethker, “Let us C”, BPB Publications, 2008
REFERENCE BOOKS
1. E.Balaguruswamy, Programming in ANSI C, Tata McGraw-Hill, 7th edition 2017.
2. Brian W. Kernighan and Dennis M. Ritchie, "The C Programming Language", Pearson Education

Inc.

2005

3. Johnson baugh R. and Kalin M., “Applications Programming in ANSI C”, III Edition, Pearson
Education India, 2003

E -REFERENCES
1. https://www.indiabix.com/c-programming/questions-and-answers/

2. https://www.javatpoint.com/c-programming-language-tutorial
3. https://www.w3schools.in/c-tutorial/

Mapping of CO with PO’s
- o~ o - n © ~ ) o S hy a = N
o (=) o o
s | 2| &|&|E|R2|2|E|l8|lg|g|g 2|2
co1 3 2 0 0 3 0 0 0 0 0 2 3 2 0
CO2 3 2 0 0 2 0 0 0 0 0 2 3 2 0
CO3 2 2 1 2 2 0 0 0 0 0 2 2 2 0
CO 4 2 2 1 2 2 0 0 0 0 0 ) 2 2 0
CO5 2 2 1 0 2 0 0 1 0 2 2 2 2 0
12 | 1 3 4 1 0 0 1 0 1 1 1 0
Total 0 1 2 0 2 0
Scaled 3 2 1 1 3 0 0 1 0 1 2 3 ) 0
Value
Note: Total 0 1-5 6-10 11-15
Scaled 0 1 2 3
value
Relation No Low Medium High
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Semester E | |

Course Code XAC203
Course Name APPLIED CHEMISTRY FOR ENGINEERS
Prerequisite NIL
L|T|P|C C P A P |H
3/1 /|0 |4 2.5 1.0 0.5 3 0 |4
COURSE OBJECTIVES
e Understand the application of chemistry in engineering.
Course Outcome: After the completion of the course, students Domain Level
will be able to CorPorA
CO1 Identify the periodic properties such as ionization o _
energy, electron affinity, oxidation states and electro Cognitive Remembering
negativity. Describe the various water quality  Psychomotor Perception
parameters like hardness and alkalinity.
CO2  Explain and Measure microscopic chemistry in terms Cognitive ~ Understanding
of atomic, molecular orbitals and intermolecular Set
forces. Psychomotor
CO3 Interpret bulk properties and processes using Cognitive  Applying
thermodynamic and kinetic considerations. Psychomotor Mechanism
Affective Receive
CO04 Describe, Illustrate and Discuss the chemical Coeniti Remembering
reactions that are used in the synthesis of molecules. P:ﬁ?ﬁgﬁotor Analyzing
Affective Perception
Responding
CO5 Apply, Measure and Distinguish the ranges of the Remembering,
electromagnetic spectrum used for exciting different  Cognitive Applying
molecular energy levels in various spectroscopic  Psychomotor .
techniques Mechanism
COURSE CONTENT
UNIT I PERIODIC PROPERTIES AND WATER CHEMISTRY 8+3
Effective nuclear charge, penetration of orbitals, variations of s, p, d and f orbital energies
of atoms in the periodic table, electronic configurations, atomic and ionic sizes, ionization
energies, electron affinity and electronegativity, polarizability, oxidation states,
coordination numbers and geometries, hard soft acids and bases, molecular geometries.
Water Chemistry-Water quality parameters-Definition and explanation of hardness,
determination of hardness by EDTA method-Introduction to alkalinity.
UNITII  USE OF FREE ENERGY IN CHEMICAL EQUILIBRIA 12 +3

Thermodynamic functions: energy, entropy and free energy. Estimations of entropy and
free energies. Free energy and emf. Cell potentials, the Nernst equation and applications.
Acid base, oxidation reduction and solubility equilibria. Corrosion-Types, factors affecting
corrosion rate and Control methods. Use of free energy considerations in metallurgy
through Ellingham diagrams. Advantages of electroless plating, electroless plating of
nickel and copper on Printed Circuit Board (PCB).
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UNITIII ATOMIC AND MOLECULAR STRUCTURE 10+ 3

Schrodinger equation. Particle in a box solution and their applications for conjugated
molecules and nanoparticles.. Molecular orbitals of diatomic molecules and plots of the
multicenter orbitals. Equations for atomic and molecular orbitals. Energy level diagrams
of diatomic molecules. Crystal field theory and the energy level diagrams for transition
metal ions and their magnetic properties. Band structure of solids and the role of doping
on band structures.

Intermolecular forces and potential energy surfaces

Ionic, dipolar and Vander waals interactions. Equations of state of real gases and critical
phenomena. Potential energy surfaces of Hs;, HoF and HCN and trajectories on these
surfaces.

UNITIV  SPECTROSCOPIC TECHNIQUES AND APPLICATIONS 7+3

Principles of spectroscopy and selection rules. Electronic spectroscopy-chromophore,
auxochromes, types of electronic transition and application. Fluorescence and its
applications in medicine. Vibrational spectroscopy-types of vibrations, Instrumentation
and applications. Rotational spectroscopy of diatomic molecules. Nuclear magnetic
resonance spectroscopy-concept of chemical shift and applications-magnetic resonance
imaging. Diffraction and scattering.

UNIT V STEREOCHEMISTRY AND ORGANIC REACTIONS 8+3

Representations of 3 dimensional structures, structural isomers and stereoisomers,
configurations and symmetry and chirality, enantiomers, diastereomers, optical activity,
absolute configurations and conformational analysis. Isomerism in transitional metal
compounds

Organic reactions and synthesis of a drug molecule

Introduction to reactions involving substitution, addition, elimination, oxidation,
reduction, cyclization reactions and ring opening reactions. Synthesis of a commonly used
drug molecule- Aspirin and paracetamol.

L T P Total

45 15 0 60

TEXT BOOKS

1.

Puri B.R. Sharma, L.R,, Kalia K.K. Principles of Inorganic Chemistry, (23rdedition), New Delhi,
Shoban Lal Nagin Chand & Co., 1993.

Lee. ].D. Concise Inorganic Chemistry, UK, Black well science, 2006.
Trapp. C, Cady, M. Giunta. C, Atkins’s Physical Chemistry, 10t Edition, Oxford publishers, 2014.

Glasstone S., Lewis D., Elements of Physical Chemistry, London, Mac Millan & Co. Ltd, 1983.

Morrison R.T. and Boyd R.N. Organic Chemistry (6th edition), New York, Allyn & Bacon Ltd.,
1976.

Banwell. C.N, Fundamentals of Molecular Spectroscopy, (3t Edition), McGraw-Hill Book
Company, Europe 1983.

Bahl B.S. and Arun Bahl, Advanced Organic Chemistry, (4t edition), S./ Chand & Company Ltd.
New Delhi, 1977.

P. S. Kalsi, Stereochemistry: Conformation and mechanism, (9t Edition), New Age International
Publishers, 2017.
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REFERENCE BOOKS

1.

Puri B R Sharma L R and Madan S Pathania, “Principles of Physical Chemistry”, Vishal
publishing Co., Edition 2004.

Kuriocose, ] C and Rajaram, ], “Engineering Chemistry”, Volume [/II, Tata McGraw-Hill
Publishing Co. Ltd. New Delhi, 2000.

E -REFERENCES

1. http://www.mooc-list.com/course/chemistry-minor-saylororg
2. https://www.canvas.net/courses/exploring-chemistry
3. http://freevideolectures.com/Course/2263/Engineering-Chemistry-I
4. http://freevideolectures.com/Course/3001/Chemistry-I
5. http://freevideolectures.com/Course/3167/Chemistry-II
6. http://ocw.mit.edu/courses/chemistry/
Mapping of CO with PO’s
= - N - ~
22gle|elelele gz s |2 2|8
co1 3 0 0 0 0 0 2 3 3 0 0 0 0 0
CO 2 2 0 0 0 0 0 1 2 2 0 0 0 0 0
co3 3 0 0 0 0 0 2 3 3 0 0 0 0 0
co4 3 0 0 0 0 0 3 3 3 0 0 0 0 0
COo5 3 0 0 0 0 0 2 2 3 0 0 0 0 0
Total 14 | O 0 0 0 0 10 1 1 0 0 0 0 0
3 4
‘Sgl‘:leed 3 1o Jo o o o |2 %212 o o o o |0
Note: Total 0 1-5 6-10 11-15
ad | o [0 e [
Relation No Low Medium High
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http://www.mooc-list.com/course/chemistry-minor-saylororg
https://www.canvas.net/courses/exploring-chemistry
http://freevideolectures.com/Course/2263/Engineering-Chemistry-I
http://freevideolectures.com/Course/3001/Chemistry-I
http://freevideolectures.com/Course/3167/Chemistry-II
http://ocw.mit.edu/courses/chemistry/

Semester

I

Course Code : XGS204

Course Name

TECHNICAL COMMUNICATION

Prerequisite : NIL
L|T C C
210 0

Course Outcome: After the completion of the course, students
will be able to

CO1 Ability to understand the basic principles

C02 Apply the techniques in writing

CO3 Identify communicative styles

C04 Construct the nature of writing

COURSE CONTENT

UNIT I

Basic Principles
1.1 - Basic Principles of Technical Writing
1.2 - Styles used in Technical Writing

1.3 - Language and Tone

UNITII  Techniques
2.1 - Special Techniques used in writing
2.2 - Definition & Description of mechanism
2.3 - Description- Classification-Interpretation
UNITIII Communication
3.1 - Modern development in style of writing
3.2 - New letter writing formats
UNITIV  Report Writing
4.1 - Tips for preparing the draft speech
4.2 - Presentation techniques using ICT tools
4.3 - Using examples from different sources
SUGGESTED READINGS

L H
2
Domain Level
CorPorA
Cognitive Remember
Cognitive Apply
Cognitive Remember
Cognitive Create
9
9
9
9
L Total
30 0 30

1. John Sealy, Writing and Speaking Author; Oxford University Press, New Delhi, 2009
2. Williams K.S, Communicating Business. Engage Learning India Pvt Ltd, 2012
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Mapping of CO with PO’s

- |l ||+ 1w o |~ | S |38 |9 |
o o o o
=« |22 |RBIRBRIR|EB|2 |22 2|2 ¢
co1 1 3 3 2
COo2 1 3 3 2
Cco3 1 2 3 2
co4 1 2 3 2
CO5 1 2 3 2
1 1 1
Total 5 2 5 0
Scaled 0 /o0o (o |o o |o |0 |1 ]2 |3 |o |2 |o |o
Value
Note: Total 0 1-6 7-12 13-18
Scaled 0 1 2 3
value
Relation No Low Medium High
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Semester

I

Course Code XWP205

Course Name

Prerequisite :  NIL
L|T|P|C
1,023

COURSE OBJECTIVES

WORKSHOP PRACTICES

e To obtain skills in machining methods, casting process, moulding methods and welding etc.

Course Outcome: After the completion of the course, students

will be able to

co1
machining operation.
co2
relate Casting and Smithy applications.
Cco3 )
operations.
Co4 _
operations.
CO5
welding operation.
C06
appropriate models.
COURSE CONTENT
EXP.NO TITLE
1 Introduction to machining process
2 Plain turning using lathe operation
3 Introduction to CNC
4 Demonstration of plain turning using CNC
5 Study of metal casting operation
6 Demonstration of moulding process
7 Study of smithy operation
8 Study of carpentry tools
9 Half lap joint — Carpentry
10 Mortise and Tenon joint - Carpentry
11 Study of fitting tools
12 Square fitting
13 Triangular fitting
14 Study of welding tools
15 Square butt joint - welding
16 Tee joint - Welding
17 Study of sheet metal working
18
19 Hollow Cylinder — Sheet metal working
20 Cone -— Sheet metal working

Summarize the machining methods and practice
Define metal casting process, moulding methods and
Plan basic carpentry operations and practice carpentry
Plan basic fitting operations and practice fitting
Summarize metal joining operation and practice

Ilustrate the basics of sheet metal work and make

Rectangular open type Tray - Sheet metal working

Domain Level
CorPorA
Cognitive ~ Remember
Psychomotor  Guided Response
Cognitive Remember
Psychomotor Guided Response
Cognitive Remember
Psychomotor ~ Guided Response
Cognitive Remember
Psychomotor ~ Guided Response
Cognitive Remember
Psychomotor ~ Guided Response
Cognitive Remember
Psychomotor ~ Guided Response
COs
Co1
Cco1
co1
co1
Co2
Co2
Co2
Co3
Co3
Co3
CO4
CO4
CO4
CO5
CO5
CO5
Co6
COo6
COo6
C06
L T P | Total
15 0 30 45
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TEXT BOOKS

1. Workshop Technology LILIIl, by S K Hajra, Choudhary and A K Chaoudhary. Media
Promoters and Publishers Pvt. Ltd., Bombay

2. Workshop Technology by Manchanda Vol. LII,III India Publishing House, Jalandhar.
REFERENCE BOOKS
1.  Manual on Workshop Practice by K Venkata Reddy, KL Narayana etal; MacMillan India Ltd.

2. Basic Workshop Practice Manual by T Jeyapoovan; Vikas Publishing House (P) Ltd.,New
Delhi

3. Workshop Technology by B.S. Raghuwanshi, Dhanpat Rai and Co., New Delhi.

4. Workshop Technology by HS Bawa, Tata McGraw Hill Publishers, New Delhi.
E -REFERENCES

1. http://nptel.ac.in/courses/112107145/

Mapping of CO with PO’s
T > T e T T 3 T U - T O S --T - O T e g = N
© | o 2|3
= =2 2| RIR|IE2|R|R|¢g|l¢gl ¢ g | &
o1 2 1 2 2 1 0 |0 1 1 0 1 2 3 0
CO 2 2 1 2 2 1 0 |0 1 1 0 1 2 3 0
CO03 2 1 2 2 1 0 |0 1 1 0 1 2 3 0
CO 4 2 1 2 2 1 0 |0 1 1 0 1 2 3 0
CO5 2 1 2 2 1 0 |0 1 1 0 1 2 3 0
Co6 2 1 2 2 1 0 |0 1 1 0 1 2 3 0
Total 12 | 6 12 |12 | 6 |0 0 |6 6 0 6 12 18 0
Scaled 2 1 2 2 1 0 |0 1 1 0 1 2 3 0
Value
Note: Total 0 1-6 7-12 13-18
Scaled 0 1 2 3
value
Relation No Low Medium High
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http://nptel.ac.in/courses/112107145/

Semester

II

Course Code :  XEM206
Course Name : ENGINEERING MECHANICS
Prerequisite : NIL
L|T|P|C C P A L [T |P |H
3,003 3 0 0 3 |0 |0 3
COURSE OBJECTIVES

Upon successful completion of the course, student will have:

e Ability to apply knowledge of mathematics, science, and engineering.

e Ability to design as well as to analyse and interpret data.

e Ability to identify, formulate, and solve engineering problems.

e Ability to apply techniques and resources to solve complex mechanical engineering
activities with an understanding of the limitations.

Course Outcome: After the completion of the course, students Domain Level
will be able to CorPorA
CO1 Explain the principles forces, laws and their Cognitive Understanding,
applications. Apply
C02 .. C iti Understanding,
Apply the concept of friction, trusses and beams. ogntve Apply 8
Co3 . . Cognitive Understanding,
Understand the concept of Inertia and Virtual work gty Apply e
Co4 . T - . Cognitive Understanding,
Examine Dynamics in linear and curvilinear motion Apply
CO5  Apply dynamic principles in connected Cognitive Understanding,
bodies Apply
Co6 . . . Cognitive Remember,
Explain free and forced vibration Understanding
COURSE CONTENT
UNIT 1 INTRODUCTION TO ENGINEERING MECHANICS 9
Force Systems Basic concepts, Particle equilibrium in 2-D & 3-D; Rigid Body
equilibrium; System of Forces, Coplanar Concurrent Forces, Components in Space —
Resultant- Moment of Forces and its Application; Couples and Resultant of Force
System, Equilibrium of System of Forces, Free body diagrams, Equations of
Equilibrium of Coplanar Systems and Spatial Systems; Static indeterminacy.
UNIT II FRICTION AND BASIC STRUCTURAL ANALYSIS 9

Types of friction, Limiting friction, Laws of Friction, Static and Dynamic Friction;
Motion of Bodies, wedge friction, screw jack & differential screw jack; Equilibrium in
three dimensions; Method of Sections; Method of Joints; How to determine if a
member is in tension or compression; Simple Trusses; Zero force members; Beams &
types of beams; Frames & Machines.
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UNIT III

UNIT IV

UNIT V

CENTROID , CENTRE OF GRAVITY AND VIRTUAL WORK AND ENERGY 9
METHOD

Centroid of simple figures from first principle, centroid of composite sections;
Centre of Gravity and its implications; Area moment of inertia- Definition,
Moment of inertia of plane sections from first principles, Theorems of moment of
inertia, Moment of inertia of standard sections and composite sections; Mass
moment inertia of circular plate, Cylinder, Cone, Sphere

Virtual displacements, principle of virtual work for particle and ideal system of
rigid bodies, degrees of freedom. Active force diagram, systems with friction,
mechanical efficiency. Conservative forces and potential energy (elastic and
gravitational), energy equation for equilibrium. Applications of energy method for
equilibrium.

REVIEW OF PARTICLE DYNAMICS AND INTRODUCTION TO KINETICS OF 9
RIGID BODIES

Rectilinear motion; Plane curvilinear motion (rectangular, path, and polar
coordinates). 3-D curvilinear motion; Relative and constrained motion; Newton’s
2nd law (rectangular, path, and polar coordinates). Work-kinetic energy, power,
potential energy. Impulse-momentum (linear, angular); Impact (Direct and
oblique). Types of motion, D’Alembert’s principle and its applications in plane
motion and connected bodies; Work energy principle and its application in plane
motion of connected bodies; Kinetics of rigid body rotation.

MECHANICAL VIBRATIONS 9

Basic terminology, free and forced vibrations, resonance and its effects; Degree of
freedom; Derivation for frequency and amplitude of free vibrations without
damping and single degree of freedom system, simple problems, types of
pendulum, use of simple, compound and torsion pendulums.

L T P Total

45 0 0 45

TEXT BOOKS

Engineering Mechanics: Statics (14th Edition) by Russell C. Hibbeler , Best Sellers, 2015
D.S.Kumar “A text book of Engineering Mechanics” Publishers S.K.Kataria and Sons ,

AN

2012

Velusami.M.A. “Engineering Mechanics with Vector Approach”: S.Chand Publishers, 2012
J. L. Meriam, L. G. Kraige “Engineering Mechanics: Dynamics”,Sixth Edition 2012
K L Kumar, Veenu kumar“Engineering Mechanics’McGraw Hill Education; 4th edition

REFERENCE BOOKS

1. Jayakumar and Kumar, Engineering Mechanics, PHI Learning Pvt Ltd, 2013

2. Chandramouli, Engineering Mechanics, PHI Learning Pvt Ltd, 2011

3. K.V.Natarajan, “Engineering Mechanics”, Dhanalakshmi Publishers, Chennai, 2006.

4. Beer F.P and Johnson E.R., “Vector Mechanics for Engineers - Statics and Dynamics”, Tata
McGraw-Hill Publishing Company Ltd., New Delhi, 2001.

E-REFERENCES
https://archive.nptel.ac.in/courses/112/106/112106286/
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Mapping of CO with PO’s
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Semester I |
Course Code XCP207

Course Name

PROGRAMMING FOR PROBLEM SOLVING LAB

Prerequisite BASIC UNDERSTANDING SKILLS
L, T|P|C C P A L |T |P |H
00|11 0.75 0.25 0 0|0 |2 |2
COURSE OBJECTIVES
e Tolearn programming language basics and syntax
e To ignite logical thinking
e To understand structured programming approach
e To deal with user defined data types
e To know about data storage in secondary memory
Course Outcome: After the completion of the course, students Domain Level
will be able to CorPorA
CO1 Solve simple programs using I/0 statements Cognitive Apply
Psycomotor Responding
C02 Solve programs using control structures and arrays Cognitive Apply
Psycomotor Responding
C03 Solve programs using functions and pointers Cognitive Apply
Psycomotor Responding
C04 Solve programs using structures Cognitive Apply
Psycomotor Responding
CO5 Solve programs using files Cognitive Apply Responding
Psycomotor
COURSE CONTENT
EXP.NO TITLE COs
1 Program to display a Leave Letter as per proper format Cco1
2 i. Program for addition of two numbers Co1
ii. Program to solve any mathematical formula.
3 Program to find greatest of 3 numbers using Branching Statements Co2
4 Program to display divisible numbers between nl and n2 using looping  CO2
Statement
5 Program to search an array element in an array. Co2
6 Program to find largest / smallest element in an array. Co2
7 Program to perform string operations. Co3
8 Program to find area of a rectangle of a given number use four function types. Co3
9 Programs to pass and receive array and pointers using four function types Co3
10 Programs using Recursion for finding factorial of a number Co3
11 Program to read and display student mark sheet of a student structures with  CO4
variables
12 Program to read and display student marks of a class using structures with ~ CO4
arrays
13 Program to create linked list using structures with pointers CO4
14 Program for copying contents of one file to another file. CO5
15 Program using files to store and display student mark list of a class using  CO5
structures with array
L T P | Total
0 0 30 30
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Semester I |
Course Code XAC208

Course Name

Prerequisite : NIL
L|T|P|C
0,011 0 2 0 0 2
COURSE OBJECTIVES
e Tolearn programming language basics and syntax
e To ignite logical thinking
e To understand structured programming approach
e To deal with user defined data types
e To know about data storage in secondary memory
Course Outcome: After the completion of the course, students Domain Level
will be able to CorPorA
CO1 Ability to Identify the principles of chemistry relevant Cognitive Remember
to the study of science and engineering Psychomotor  Perception
CO2  Analyze and Measure molecular/system properties Cognitive Understand
such as surface tension, viscosity, conductance of p Analyze
. . sychomotor }
solutions, redox potentials, extent of hardness, ) Perception
. Affective ,
chloride content of water, etc. Receive
CO3 Analyze the synthetic procedure and rate constants of Cognitive
reactions from concentration of reactants/products as Apply
afunction of time
COURSE CONTENT
EXP.NO TITLE COs
1 Determination of chloride ion present in the water sample by Argentometric co1l
method.
2 Determination of total, temporary and permanent hardness of water sample co1l
by EDTA method.
3 Determination of cell constant and conductance of solutions. Co2
4 Potentiometry - determination of redox potentials and emfs. C02
5 Determination of surface tension and viscosity. Co3
6 Adsorption of acetic acid by charcoal. Co3
7 Determination of the rate constant of a reaction. Co3
8 Estimation of iron by colorimetric method. Co3
9 Synthesis of a polymer/drug. Co3
10 Saponification/acid value of oil. Co3
P | Total
0 30 30

APPLIED CHEMISTRY FOR ENGINEERS LAB
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TEXT BOOKS

1. Laboratory Manual "Chemistry Lab", Department of Chemistry, PMIST, Thanjavur.

REFERENCE BOOKS

1. Mendham, Denney R.C,. Barnes ].D and Thomas N.J.K, “Vogel’s Textbook of

Chemical Analysis”, 6th Edition, Pearson Education, 2004.

Quantitative

2. Garland, C. W.; Nibler, J. W.; Shoemaker, D. P. “Experiments in Physical Chemistry”, 8th Ed.;

McGraw-Hill: New York, 2003.

E -REFERENCES

1. http://freevideolectures.com/Course/2380/Chemistry-Laboratory-Techniques

2. http://ocw.mit.edu/courses/chemistry/5-301-chemistry-laboratory-techniques

3. http://freevideolectures.com/Course/2941/Chemistry-1A-General-Chemistry-Fall-2011

Mapping of CO with PO’s
- e |+ w0 |~N|w | S |3 |98 | 9|
© | o 2 |3
= = |22 |22 |28 8 el 218 £ | &
co1 3 3 3 3 2 3 3 0 1 1 1 0 0 0
co2 2 2 2 2 1 2 2 1 1 1 1 1 1 1
co3 2 2 2 2 1 2 2 0 1 1 0 0 0 0
Total 7 |7 7 7 | 4 7 7 |1 3 3 2 1 1 1
Scaled 2 2 2 2 1 2 2 1 1 1 1 1 1 1
Value
Note: Total 0 1-5 6-10 11-15
Scaled 0 1 2 3
value
Relation No Low Medium High
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http://freevideolectures.com/Course/2380/Chemistry-Laboratory-Techniques
http://ocw.mit.edu/courses/chemistry/5-301-chemistry-laboratory-techniques
http://freevideolectures.com/Course/2941/Chemistry-1A-General-Chemistry-Fall-2011

Semester I
Course Code : XMA 301

Course Name

Transforms and Partial Differential Equations

Prerequisite Algebra, Calculus and Laplace Transforms
L, T|P|C C P A L P |H
3/0|0 (3 2.50 0.25 0.25 3 0o |3
COURSE OBJECTIVES
e Introduction of methods to solve linear partial differential equations of second order and higher
order.

¢ Find the solutions of pde’s are determined by conditions at the boundaries of the spatial domain
and initial conditions at time zero.

e Provide sufficient knowledge to engineering students in the specific mathematical tools and
techniques such as Fourier series, Fourier transform and Z transform.

e To enable students to use Fourier series method both in the solution of pde and other wider
context.

Course Outcome: After the completion of the course, students
will be able to

Cco1

COo2

Co3

co4

CO5

Solve standard types of first order and second order
partial  differential equations with constant
coefficients.

Elimination of arbitrary constants and functions.

State Dirichlet’s condition. Explain general Fourier
series of the curve y = f(x) in the interval (0,2m) (-m,

), (0, 2 £), (-£,£), (0, ™) and (0,).
Perform harmonic analysis.

Solve one dimensional Wave equation and Heat flow
equation by Fourier series method in Cartesian
coordinates.

Classify second order quasi pde.

Find the Fourier transform and Fourier sine and
cosine transforms of simple functions using
definition and its properties.

Apply the properties of Z transform to find the Z
transform and inverse Z transform of sequence and
functions, and to solve the difference equation using
them.

COURSE CONTENT

UNIT 1

PARTIAL DIFFERENTIAL EQUATIONS

Domain
orPorA

Cognitive

Cognitive

Psychomotor

Cognitive

Affective
Cognitive

Cognitive

C

Level

Applying

Understanding

Guided Response

Applying

Receiving
Applying

Applying

9

Formation of partial differential equations by elimination of arbitrary constants and
arbitrary functions - Solution of standard types of first order partial differential
equations - Lagrange’s linear equation - Linear partial differential equations of second

and higher order with constant coefficients.
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UNITII  FOURIER SERIES 9

Dirichlet’s conditions - General Fourier series — Odd and even functions - Half range sine
series - Half range cosine series —Parseval’s identity - Harmonic Analysis.

UNITIII APPLICATIONS OF BOUNDARY VALUE PROBLEMS 9+3

Classification of second order quasi linear partial differential equations - Solutions of one
dimensional wave equation - One dimensional heat equation - Steady state solution of
two dimensional heat equation (Insulated edges excluded) - Fourier series solutions in
Cartesian coordinates .

UNITIV  FOURIER TRANSFORM 9+3

Fourier integral theorem (without proof) - Fourier transform pairs - Fourier Sine and
Cosine transforms - properties - Transforms of simple functions - Convolution theorem -
Parseval'’s identity.

UNITV  Z TRANSFORM AND DIFFERENCE EQUATIONS 9+3

Z-transform - Elementary properties - Inverse Z - transform - Convolution theorem -
Initial and Final value theorems - Formation of difference equations - Solution of
difference equations. using Z-transform.

L T P Total

45 0 0 45

TEXT BOOKS

1.

Grewal, B.S., “Higher Engineering Mathematics”, 42nd Edition, Khanna Publishers, New Delhi
(2012).

2. Veerarajan. T., "Engineering Mathematics Volume III", Second reprint, Tata McGraw Hill

Education Pvt. Ltd., New Delhi, 2012.

REFERENCE BOOKS

1.

Churchill, R.V. and Brown, ].W., “Fourier Series and Boundary Value Problems”, Fourth Edition,
McGraw Hill Book Co., Singapore (1987).

. Kandasamy, P., Thilagavathy, K., and Gunavathy, K., “Engineering Mathematics Volume III”, S.

Chand & Company Ltd., New Delhi (1996).

Bali N.P. and Manish Goyal, “A Text Book of Engineering Mathematics” 7th Edition Lakshmi
Publications (P) Limited, New Delhi (2007).

Erwin Kreyszig, "Advanced Engineering Mathematics", 8t Edition, Wiley India, 2007.

Ray Wylie. C and Barrett.L.C, "Advanced Engineering Mathematics" Tata McGraw Hill Education
Pvt Ltd, Sixth Edition, New Delhi, 2012.

Narayanan, S., Manicavachagom Pillay, T.K. and Ramaniah, G., “Advanced Mathematics for
Engineering Students”, Volume: II and III, S.Viswanathan (Printers and Publishers) Pvt. Ltd.,
Chennai (2002).

E -REFERENCES

nptel:Advanced Engineering Mathematics, Prof. Jitendra Kumar, Department of Mathematics,
Indian Institute of Technology, Kharagpur, India.
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Mapping of CO with PO’s

- N ) + n © ~ © o S | = a
5| §|8 |83 |35|35 |38 |8 5|5 s
co1 3 2 2 1 2
co2 3 1 1 1
co3 3 1 1 1
Co4 3 2 1 1
Cco5 3 2 1 1 2
Total 15 8 3 0 0 5 0 7
Scaled Value 3 2 0 0 1 0 2
Note: Total 0 1-6 7-12 13-18
NN EEENE
Relation No Low Medium High
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Semester III

Course Code :  XCE302

Course Name : MECHANICS OF SOLIDS-I

Prerequisite : ENGINEERING MECHANICS

L|T C P A L |T |P |H
21|03 2.5 0 0.5 2 |2 |0 |4

Course Outcome: After the completion of the course, students will be able Domain Level

to CorPorA

CO1 Analyse stresses and strains in members when subjected to  Cognitive Analyse

loads.

CO02 Evaluate the strain energy under various forces Cognitive Analyse

CO3 Calculate the shear force and bending moment due to various  Cognitive Analyse

loading conditions.

CO4 Examine the stability of structural members by studying the  Cognitive Analyse

reactions and internal forces.

CO5 Assess the output of shafts and springs for its maximum  Cognitive Knowledge

energy.

COURSE CONTENT

UNIT I SIMPLE STRESSES & STRAINS 9
Concept and types of Stress and Strain, Hooke’s Law, Elastic moduli and the
relationship between them, Thermal stress, deformation of simple and compound bars.

UNIT II STRAIN ENERGY 9
Strain energy and strain energy density - strain energy in traction, shear in flexure and
torsion - Strain Energy due to axial force - Resilience - stresses due to impact and
suddenly applied load - Principal stress and principal planes - Mohr's circle

UNIT III TRANSVERSE LOADING AND STRESSES OF BEAMS 9
Beams - types of supports and loads - shear force and bending moment for simply
supported, cantilever and over hanging beams. Theory of simple bending - analysis of
stresses.

UNIT IV ANALYSIS OF PLANE TRUSS, THIN CYLINDERS / SHELLS 9
Types of truss - analysis of forces in truss members -method of joints- method of
sections. - Thin cylinders and shells - under internal pressure - deformation of thin
cylinders and shells

UNITV TORSION AND SPRINGS 9

Stresses and deformation in solid and hollow circular shaft- stepped shafts - shafts
fixed at both ends. Spring - leaf springs - stresses in helical springs - deflection of
springs.

L T P Total

30 15 0 45

54



TEXT BOOKS
1. Dr.R.K.Bansal,” Strength of Materials”, Laxmi Publications Pvt Ltd, New Delhi, 8th Edition
2. RK. Rajput, “ Strength of Materials”, S.Chand and Company Ltd, New Delhi, 8t Edition
3. R.S. Khurmi, “Strength of Materials”, S. Chand & Company Ltd, New Delhi, 2013.

REFERENCE BOOKS

2. William Nash, Theory and Problems of Strength of Materials, Schaum’s Outline Series,
McGraw-Hill International Edition.

Strength of Materials by R. Subramanian, Oxford University Press, New Delhi

4. Egor P Popov, “Engineering Mechanics of Solids”, Prentice Hall of India, New Delhi, 2012,
Second Edition.

Mapping of CO with PO’s
- ~ on < n © ~ ) o S h a = N
o (=) o o
= | = 2|22 |2 |2 |88 12|12 & &
co1 2 3 1 3 2 2
CO2 1 3 2 2 2
cOo3 1 2 2 1 1 1 2 1
co4 1 2 2 1 1 1 2 1
CO5 1 2
Total 6 |12 4 3 3 2 2 2 8 6
Scaled 2 (3 |1 |1 |1 |1 |1 |1 2 2
Value
Note: Total 0 1-5 6-10 11-15
Scaled 0 1 2 3
value
Relation No Low Medium High
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Semester H |

Course Code : XCE 303

Course Name : FLUID MECHANICS AND MACHINERY

Prerequisite : NIL
L|T|P|C C P A L| | T|P|H
3|10/ 3 2.5 0 0.5 3110

Course Objectives
¢ To understand about properties of fluids
e To Analyse the flow of fluid under various conditions

¢ To understand about various hydraulic Machines

Course Outcome: After the completion of the course, students will Domain Level

be able to CorPorA

co1 Understand the basic terms used in fluid mechanics, Cognitive Understand and
under static condition Apply

C0o2 Apply the principles of fluids under kinematics and Cognitive Apply and
dynamic conditions Analyse

Co3 Perform the dimensional analysis for problems in fluid Cognitive Analyse
mechanics Affective

Co4 Apply and analyze distribution of water through pipe Cognitive Apply and
and pipes Analyse

CO5 Understand the components, the hydro-machines Cognitive Understand

Affective
COURSE CONTENT
UNIT I PROPERTIES OF FLUID AND FLUID STATICS 12

Basic Concepts and Definitions - Distinction between a fluid and a solid;
Density, Specific weight, Specific gravity, Kinematic and dynamic viscosity; variation of
viscosity with temperature, Newton'’s law of viscosity; vapour pressure, boiling point,
cavitation; surface tension, capillarity, Bulk modulus of elasticity, compressibility.

Fluid Statics - Fluid Pressure: Pressure at a point, Pascal’s law, Hydrostatic Law,
Pressure measuring devices-manometers and its types- Pressure gauges and its types

UNIT II FLUID KINEMATICS AND DYNAMICS 12

Classification of fluid flow - Types of Flow lines-stream function, velocity potential
function, flow net- Continuity equation along stream lines and Cartesian coordinates.
Equations of motion - Euler’s equation; Bernoulli’s equation - Derivation; Energy
Principle; PRACTICAL applications of Bernoulli’s equation: Venturimeter, orifice meter
and Pitot tube; Momentum principle
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UNIT II

| FLOW THROUGH PIPES AND OPEN CHANNEL FLOW 15

Laminar flow through: circular pipes,-Hegen Poisullis Equation a Laminar flow
through parallel plates. Loss of head through pipes, Darcy-Wisbech equation, minor
losses, total energy equation- hydraulic gradient line- Pipes in series, equivalent pipes-
pipes in parallel, power transmission through pipes., Syphon and Water hammer.

Comparison between open channel flow and pipe flow, geometrical parameters of a
channel, classification of open channels, classification of open channel flow, Velocity
Distribution of channel section

UNIT IV DIMENSIONAL ANALYSIS AND HYDRAULIC SIMILITUDE 09

Dimensional homogeneity, Rayleigh method, Buckingham’s Pi method and other
methods. Dimensionless groups. Similitude, Model studies, Types of models.
Application of dimensional analysis and model studies to fluid flow problem.

UNIT V HYDRAULIC MACHINES 12
Turbines - classification -Pelton wheel —-Francis and Kaplan turbines -draft tubes -
performance of turbines - specific speed and their significance.

Pumps:-Centrifugal pump - description and working - head, discharge and efficiency
of a Centrifugal pump. Reciprocating pump - description and working - types -
working principle and use.
L T P Total
3 1 0 60
TEXT BOOKS
1. R.K.Rajput, Fluid Mechanics and Hydraulic Machines, S.Chand& Company Ltd., New Delhj,

2002.

2. Bansal, R. K., Fluid Mechanics and Hydraulic Machines, Laxmi Publications (P) Ltd., New
Delhi, 2011.

3. Hydraulics, Fluid Mechanics and Hydraulics Mechanics by P. N. Modi& S. M. Sethi Standard
Publishers, New Delhi.

4. Hydraulics, Fluid Mechanics and Hydraulics Mechanics by K. R. Arora, Standard Publishers,
New Delhi

REFERENCE BOOKS

1. Theory and Applications of Fluid Mechanics, K. Subramanya, Tata McGraw Hill.

2. Introduction to fluid mechanics, Robert W. Fox, Philip J. Pritchard & Alan T. Mcdonald, Wiley
Student Edition, 2009.

3. Fluid Mechanics and Machinery, C. S. P. Ojha, R. Bengtsson and P. N. ChadramouliO, Oxford
University Press, 2010.

4. Fluid Mechanics with Engineering Applications, R.L. Daugherty, ].B. Franzini and

E.J.Fennimore, International Student Edition, McGraw Hill.
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Semester | |

Course Code : XCE 304
Course Name BUILDING MATERIALS AND CONSTRUCTION
Prerequisite : NIL
LT/ P
310 (0|3 3 0 0 0|0
Course Objectives
o Acquire knowledge on building materials
o Study various aspects of paints, varnishes and timber.
o Learn the construction principles of floors and finishing.
Course Outcome: After the completion of the course, Domain Level
students will be able to CorPorA
CO1 Explain the characteristics of stones and bricks. Cognitive Understand
CO2 Describe the properties and tests on cement, . Remember
Cognitive
aggregate, concrete, mortar.
CO3 Understand the significance of emerging building . Understand
: Cognitive
materials.
CO4 Identify the suitability of timber, paints and s Understand
. . Cognitive
varnishes for building works.
CO5 Review the construction principles of floors. Cognitive Remember
COURSE CONTENT
UNIT I STONES, BRICKS AND TILES 9
Stones: Properties of building stones-- relation to their structural requirements,
classification of stones - stone quarrying - precautions in blasting, dressing of stone.
Bricks: Composition of good brick earth, various methods of manufacturing of
bricks, Characteristics of good building bricks, classification of bricks. Introduction
to light weight bricks.
Tiles: Characteristics of good tile - manufacturing methods, types of tiles,
Economics and availability of materials. Uses of materials like Aluminum,
Gypsum, Glass andBituminous materials-- their quality.
UNIT II LIME , CEMENT AND AGGREGATES 9

Lime: Various, ingredients of lime - Constituents of lime stone classification of lime -
various methods ofManufacture of lime and Fly ash applications.

Cement: Portland cement- Chemical Composition - Hydration, setting and fineness of
cement. Various Types of cement and their properties. A Various field and
laboratory tests for Cement.

Fine Aggregate: Characteristics of good sand and its classifications, bulking of sand.
Alternatives to natural sand. Coarse Aggregate: Characteristics of good coarse
aggregates for manufacture of concrete. Tests on aggregates.

59



UNIT III

MORTAR, MASONRY AND TIMBER 9

Mortar: Different types of mortars, preparation, setting and curing. Manufacturing
methods of mortar. Concrete: Designation, workability of concrete in fresh state.
Reinforcing steel: Types of reinforcement, specifications

Types of masonry, English and Flemish bonds, Rubble and Ashlar Masonry. Cavity
and partition walls.

Timber: Timber as a building material and its uses. Various types of timber.
Seasoning and its importance. Preservation of wood. Plywood & Laminates and their
uses.

UNIT IV BUILDING COMPONENTS 9
Lintels, arches, vaults, stair cases - types. Floors : Concrete, Mosaic, Terrazzo floors
— Roof : Pitched, Lean to roof, King and Queen post Trusses. R.C.C Roofs and Pre
fabricated roofs.

UNITV FLOORING AND FINISHING 9
Floors: Characteristics of good floors. Common types of floors. Stone flooring,
concrete flooring, Terrazo flooring. Ceramic and mosaic tiles. Industrial floors.
Methods of construction, and maintenance.

Finishing: Damp Proofing and water proofing materials_ and uses- Plastering
Pointing, white washing and Distempering — Paints: Constituents of paint - Types
of paints - Painting of new and old wood- Varnish. - Form Works - Scaffoldings

and their types.
L T P Total

0 0 3
TEXT BOOKS
1. Engineering Materials, Rangwala, S.C, (36th edition), Anand Charotar Publishing
House, 2009.

Building Construction, S.S. Bhavikatti, Vikas publications House Pvt. Itd.

Building Materials, B.C. Punmia, Laxmi Publications Pvt. Ltd.

Building construction, (10t edition), Punmia, B. C. Laxmi Publications, Bangalore,

20009.

5. A Text Book of Building Construction, Arora S.P. and Bindra S.P., Dhanpat Rai & Sons
Publications, 2013.

6. Gambhir M.L, Neha Jamwal, Building Materials: Products, Properties and Systems,
McGraw Hill Education (India) Private Limited, 2011.

7. Sushil Kumar, Building Construction, Standard Publishers, 2006.
REFERENCE BOOKS
1. Building Materials, M.L.Gambhir, Tata McGraw Hill Publishing Co. Ltd. New Delhi.
2. Building construction, P.C.Verghese, PHI Learning (P) Ltd.
3. Building construction and construction materials, Birdie, G.S. and Ahuja, T.D.,
Dhanpath RaiPublishing company, “New Delhi, 1986.

4. Advances in Building Materials and Construction, Central Building Research Institute,
Roorkee, 2004
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E-REFERENCES
http://nptel.iitm.ac.in

IS Codes

National Building Code of India, 2005.

Mapping of CO with PO’s
- ~ on < n © ~ ) o S e N — ~
o o o o
= = 2| R2|IE|RIEB|R|IEB|g|lg|lglg |2
co1 2 1 1 1 2
CO2 1 2 2 1 2 1
co3 1 2 1 1 1
co4 2 2 2 2
CO5 2 2 2 2
Total 8 9 8 2 3 8
Scaled Value
Note: Total 1-5 6-10 11-15
Scaled value 0 1 2 3
Relation No Low Medium High
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Semester . | |

Course Code :  XCE 305

Course Name :  SURVEYING I

Prerequisite :  NIL
L|T|P|C C P A L|T|P|H
31003 2.5 0 0.5 3,003

Course Objectives

e To ensure that the student develops knowledge of the basic and conventional surveying

e To acquire knowledge about the instruments, principles behind them and working of the
instruments.

e To plotting of the area from the field measurements, determination of the area and the theory

behind it.
Course Outcome: After the completion of the course, students will Domain Level
be able to CorPorA
CO1 Identify the Principles and functions of various Cognitive Understanding
surveying methods
CO2 Identify the methods of Levelling and determine the Cognitive Applying
reduced levels
CO3 C(Classify the methods of Contouring and Measure the Cognitive Understanding
capacity of Reservoir
CO4 Describe the methods and measure the angles and Cognitive Understanding
distances using Theodolite Affective Responding
CO5 Understand the measurement of distance and heights of Cognitive Understanding
objects using tachometric principle Affective Responding
COURSE CONTENT
UNIT I INTRODUCTION AND TRADITIONAL METHODS OF SURVEYING 9
Introduction to Plane and Geodetic Surveying, Chain surveying, Instruments used in
chain surveying, Ranging and chaining lines, chaining past obstacles, Chaining on
sloping ground, Corrections applied, Field book, Trapezoidal and Simpson’s rule for
computation of areas with irregular boundaries.
Compass Instrument, Measurement of angles and directions, Bearing, WCB & RB,
Magnetic declination and its variation, Local attraction, Plotting of compass traverse,
Latitude and departure
Plane Table Surveying: Principle, equipment, methods, orientation, two point and three-
point problem and their solutions, errors & precautions, advantages and disadvantages
of plane tabling.
UNIT II LEVELLING 9

Concept and Terminology, Leveling Instruments and their Temporary and permanent
adjustments- method of leveling - theory of simple and differential leveling - Reduction
of level, Height of collimation and Rise and fall methods, Inverted levels, Reciprocal
levelling, Profile leveling and Cross sectioning - Level field book
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UNIT III CONTOURING 9
Definition, Contour interval, Characteristics of contours, Types of contours, Steep slope
contours, Flat terrain contours, Methods of locating contours, interpolation of contours,
sketching of contours, Contour gradient, Uses of contour maps, Definition for TIN, DTM,
mass points.

UNIT IV THEODOLITE SURVEYING 9
Basic definitions; Fundamental lines; Temporary adjustments, Measurement of
horizontal angles and vertical angles, Methods of repetition and reiteration, Problems of
heights and distances by single plane and double plane method, Sources of errors in
Theodolite survey.

UNITV TACHOMETRY 9
Stadia and tangential methods of Tacheometry. Distance and Elevation formulae,
Problems in tachometric survey.

L T P Total
45 0 0 45
TEXT BOOKS

1. Surveying (Vol No. 1, 2 & 3 ) B.C.Punmia, Ashok Kumar Jain and Arun Kumar Jain - Laxmi
Publications (P)Ltd., New Delhi.

2. Madhu, N, Sathikumar, R and Satheesh Gobi, Advanced Surveying: Total Station,GIS and Remote
Sensing, Pearson India, 2006..

3. “Text book of Surveying”, C. Venkataramaiah, University press, India

4. “Surveying and levelling”, R. Subramanian, Oxford University press.
5. Manoj, K. Arora and Badjatia, Geomatics Engineering, Nem Chand & Bros, 2011

REFERENCE BOOKS
1. Chandra, A.M,, Higher Surveying, Third Edition, New Age International (P) Limited, 2002.

2. Anji Reddy, M., Remote sensing and Geographical information system, B.S. Publications, 2001.
3. Arora, K.R, Surveying, Vol-], Il and III, Standard Book House, 2015.
4. “Textbook of Surveying”, S.K. Duggal (Vol No. 1&2), Tata McGraw Hill Publishing Co. Ltd. New

Delhi.

5. “Plane Surveying”, Alak de, S. Chand & Company, New Delhi.
E-REFERENCES
NPTEL Video Lectures on Surveying
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Mapping of CO with PO’s

= — ~N - ~
co1 3 3 3 3 3 3 2 3 2 2 3 3 3 2
COo 2 2 2 2 3 3 2 2 3 2 3 2 3 3 3
Co3 3 1 2 3 3 2 1 3 2 2 2 3 3 3
COo 4 2 1 3 3 3 2 1 3 2 3 3 3 3 3
CO5 2 1 3 3 3 2 1 3 2 3 3 3 3 3
Total 12 8 13 15 15 11 7 15 10 13 13 15 15 14
‘S:I'de 3 |2 3 3|3 |32 ]3|2]3]3]3]3]3
Note: Total 0 1-5 6-10 11-15

Scaled value 0 1 2 3

Relation No Low Medium High

64




Semester 111
Course Code XUM 306
Course Name ENTREPRENEURSHIP DEVELOPMENT

Prerequisite
LI T|P|C c ([ P| A L|T|P|SS| H
2,002 27 10 |03 2(0(0]1

Course Objectives
Through this course the students will
¢ Understand the Entrepreneurial motivation and inclination
e Idea about the market assessment
e To get familiar in government policies and global opportunities for Entrepreneurship Development

Course Outcome: After the completion of the course, students ~ Domain Level
will be able to CorPorA

CO1  Recognise and describe the role of innovation and Cognitive K2- Understanding
motivation for an entrepreneur.

CO02  Self-assess and appraise your entrepreneurship interest Cognitive  K5- Evaluate
with your chosen entrepreneur.

CO3  Outline the importance of generation of new ideas for Cognitive K4- Analysing
entrepreneurship and illustrate market assessment.

CO4  Explain  the  competition in  business and Cognitive/ K2- Understanding,
sketch/demonstrate/comply business model for dealing K3-  Apply

with competition. Affective A3 Value
A2 Response
CO5  Describe and Explain venture creation and launching of Cognitive  K1- Remembering,

small business and its management. K2- Understanding
C06  Describe and Discuss various government policies and Cognitive/ K1- Remembering
global opportunities for Entrepreneurship Development K2- Understanding
COURSE CONTENT
UNIT-I INNOVATION AND ENTREPRENEURSHIP 5

Definition of Innovation, Creativity and Entrepreneurship; role of innovation in
entrepreneurship development - Entrepreneurial motivation - Competencies and
traits of an entrepreneur -Role of Family and Society; Entrepreneurship as a
career and its role in national development

UNIT -1I SELF ASSESSMENT OF ENTREPRENEURIAL INCLININATION 4

Self-assessment of entrepreneurial inclination -Presentation by students on their
entrepreneurial inclination rating -Case study of successful entrepreneurs

UNIT-III NEW IDEA GENERATION TO MARKET ASSESSMENT 9

Importance of Idea generation-filtering-refinement - opportunity recognition -
Description of chosen idea - value proposition, customer-problem-Solution
statement -benefits; development status; IP ownership -Market Validation-
Technology/ user/decision makers/ partners -market need; segmentation -
market TAM,SAM and SOM -case study on market segmentation by popular
companies
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UNIT -1V

UNIT -V

UNIT - VI

CUSTOMER - COMPETITION- BUSINESS MODEL 9

Customer-Target primary customer research, Decision making unit/ process-
Beach head market; Cost of Customer Acquisition - Competition- comparative
analysis, competitive advantages-; -Business model -Financial planning -Pitch
documentation and presentation

VENTURE CREATION AND LAUNCHING OF SMALL BUSINESS AND ITS 9
MANAGEMENT

New enterprise creation - organizational and legal matters -Operational plan -
Sales and distribution plan - Accounting -Team recruitment and management -
Fund raising and management -Profile of a startup - case studies

GOVERNMENT INITIATIVES AND GLOBAL OPPORTUNITIES 9

Incubators and accelerators - capacity building -Startup policies- Startup India-
Support for MSME; GeM Portal. Funding-national and international sources-
Bilateral programmes by Govt. of India -Global reach for promoting cross-
cultural entrepreneurship

L T P SS Total
30 --- --- 15 45

REFERENCE BOOKS

1. AP.Aruna, “ Lecture Notes on Entrepreneurship Development”, available as softcopy @ www.brain.net

2. Thomas W. Zimmerer, Norman M. Scarborough, “Essentials of Entrepreneurship and Small Business
Management”, Pearson; 3rd edition, 2001.

3. John

Burnett,

"Introducing Marketing”, Open Text Book available at

http://solr.bccampus.ca:8001/bcc/file/ddbe3343-9796-4801-a0cb-
7af7b02e3191/1/Core%20Concepts%200f%20Marketing.pdf

4. Toubia, Olivier. “Idea Generation, Creativity, and Incentives”, Marketing Science. Vol. 25. pp.411-425.
10.1287/mksc.1050.0166, 2006.

5. Alexander Osterwalder and Yves Pigneur, "Business Model Generation: A Handbook for Visionaries, Game
Changers, and Challengers",Wiley; 1st edition, 2010.

6. Gerardus Blokdyk,”3C's model The Ultimate Step-By-Step Guide”5starcooks, 2018.

Table -1 CO vs PO Mapping

co1 1 1 1 1

Co2 1 1 1 1

Co3 1 1 1 1 1 1 1 1 1

CO4 1 1 1 1 1

Co5 1 1 1 1 1 1 1 1 2 2

Co6 1 1 1 1 1 1 1 1 2

Total 3 3 4 5 3 6 3 5 6 6

Scaled to 1 0 1 1 1 1 2 1 1 0 2 2 0 0
0,1,2 and 3

Total 0 1-6 7-12 13-18 L - Lecture; T-Tutorial;
Scale 0 1 2 3 P-Practical;

Relation No Low Medium High SS - Self Study
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Semester |

Course Code : XUM 307
Course Name : Universal Human Values 2: Understanding Harmony
Prerequisite : None. Universal Human Values-I (Desirable)
L| T |P|C C P A LI T P |H
21|03 3 0 0 2|/1(0]|3
COURSES ON HUMAN VALUES

During the Induction Program, students would get an initial exposure to human
values through Universal Human Values-1. This exposure is to be augmented by this
compulsory full semester foundation course.

Objective

This introductory course input is intended:
1. To help the students appreciate the essential complementarily between 'VALUES' and
'SKILLS' to ensure sustained happiness and prosperity which are the core aspiration so fall
human beings.

2. To facilitate the development of a Holistic perspective among students towards life and
profession as well as towards happiness and prosperity based on a correct understanding
of the Human reality and the rest of existence. Such a holistic perspective forms the basis of
Universal Human Values and movement towards value-based living in a natural way.

3. To highlight plausible implications of such a Holistic understanding in terms of ethical
human conduct, trustful and mutually fulfilling human behavior and mutually enriching
interaction with Nature.

Thus, this course is intended to provide a much needed orientation input in value
education to the young enquiring minds.
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Salient Features of the Course

The salient features of this course are:

1.

[t presents a universal approach to value education by developing the right understanding
of reality (i.e. a worldview of the reality “as it is”) through the process of self-exploration.
The whole course is presented in the form of a dialogue whereby a set of proposals about
various aspects of the reality are presented and the students are encouraged to self-explore
the proposals by verifying them on the basis of their natural acceptance within oneself and
validate experientially in living.

The prime focus throughout the course is toward affecting a qualitative transformation in
the life of the student rather than just a transfer of information.

While introducing the holistic world view and it simplications, a critical appraisal of the
prevailing notions is also made to enable the students discern the difference on their own
right.

Course Methodology

1.

w

The methodology of this course is explorational and thus universally adaptable. It involves
a systematic and rational study of the human being vis-a-vis the rest of existence.

The course is in the form of 28lectures (discussions) and14 practice sessions.

It is free from any dogma or value prescriptions.

It is a process of self-investigation and self-exploration, and not of giving sermons.
Whatever is found as truth or reality is stated as a proposal and the students are facilitated
to verify it in their own right, based on their Natural Acceptance and subsequent
Experiential Validation - the whole existence is the lab and every activity is a source of
reflection.

This process of self-exploration takes the form of a dialogue between the teacher and the
students to begin with, and then to continue within the student in every activity, leading to
continuous self-evolution.

Course Outcome: After the completion of the course, students Domain Level
will be able to CorPorA

Co1

CcOo2

Co3
Co4
CO5

Interpret self and body needs and responses to ensure
harmony within self.

Understand

Explore about the need of value education. Cognitive

Cognitive  Understand

Explore the harmony in the family and society Cognitive  Understand
Explore about the harmony in the nature / existence Cognitive  Understand

Discuss about the holistic understanding. Cognitive  Understand

COURSE TOPICS

The course has 28 lectures and 14 tutorials in 5 modules. The lectures and tutorials
are of 1-hour duration. Tutorial sessions are to be used to explore and practice what
has been proposed during the lecture sessions.
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The Teacher’s Manual provides the outline for lectures as well as practice sessions.
The teacher is expected to present the issues to be discussed as propositions and
encourage the students to have a dialogue.

The syllabus for the lectures and practice sessions is given below:

Module 1

Introduction to Value Education 6 3

Lecture 1 : Understanding Value Education

Lecture 2 . Self-exploration as the Process for Value Education

Tutorial 1  : Practice Session PS1:Sharing about Oneself

Lecture 3 : Continuous Happiness and Prosperity- the Basic Human
Aspirations

Lecture 4 : Right Understanding, Relationship and Physical Facility

Tutorial 2  : PracticeSessionPSZ2 : Exploring Human Consciousness

Lecture 5 : Happiness and Prosperity- Current Scenario

Lecture 6 :  Method to Fulfill the Basic Human Aspirations

Tutorial 3  : Practice Session PS3: Exploring Natural Acceptance

Expected outcome:

The students start exploring themselves: get comfortable with each other and
with the teacher; they start appreciating the need and relevance for the course.
The students start finding that technical education without study of human
values can generate more problems than solutions. They also start feeling that
lack of understanding of human values is the root cause of most of the present-
day problems; and a sustained solution could emerge only through
understanding of value-based living. Any solution brought out through fear,
temptation of dogma will not be sustainable.

The students are able to see that verification on the basic of natural acceptance
and experiential validation through living is the only way to verify right or
wrong, and referring to any external source like text or instrument or any
other person cannot enable them to verify with authenticity; it will only
develop assumptions.

The students are able to see that their practice in living is not in harmony with
their natural acceptance most of the time, and all they need to do is to refer to
their natural acceptance to overcome this disharmony.
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The students are able to see that lack of right understanding leading to lack of
relationship is the major cause of problems in their family and not the lack of
physical facility in most of the cases, while they have given higher priority to
earning of physical facility in their life giving less value to or even ignoring
relationships and not being aware that right understanding is the most
important requirement for any human being.

Module 2 Harmony in the Human Being 6 3

Lecture 7 : Understanding Human being as the Co-existence of the Self and
the Body

Lecture 8 Distinguishing between the Needs of the Self and the Body

Tutorial 4 Practice Session PS4 : Exploring the difference of Needs of Self
and Body

Lecture 9 : The Body as an Instrument of the Self

Lecture 10 Understanding Harmony in the Self

Tutorial 5 Practice Session PS5 : Exploring Sources of Imagination in the
Self

Lecture 11 Harmony of the Self with the Body

Lecture 12 Programme to ensure self-regulation and Health

Tutorial 6 : Practice Session PS6 : Exploring Harmony of Self with the

Body

Expected outcome:

The students are able to see that they can enlist their desires and the desires
are not vague. Also they are able to relate their desires to ‘" and ‘Body’
distinctly. If any desire appears related to both, they are able to see that the
feeling is related to I while the physical facility is related to the body. They are
also able to see that ‘I’ and Body are two realities, and most of their desires are
related to ‘I’ and not body, while their efforts are mostly centered on the
fulfillment of the needs of the body assuming that it will meet the needs of T’
too.

The students are able to see that all physical facility they are required for a
limited time in a limited quantity. Also they are able to see that in case of
feelings, they want continuity of the naturally acceptable feelings and they do
not want feelings which are not naturally acceptable even for a single
moment.

70



The students are able to see that activities like understanding, desire, though
and selection are the activities of ‘I’ only the activities like breathing,
palpitation of different parts of the body are fully the activities of the body
with the acceptance of ‘I" while the activities they do with their sense organs
like hearing through ears, seeing through eyes, sensing through touch, tasting
through tongue and smelling through nose or the activities they do with their
work organs like hands, legs etc. are such activities that require the
participation of both ‘I’ and body.

The students become aware of their activities of ‘I" and start finding their
focus of attention at different moments. Also they are able to see that most of
their desires are coming from outside (through preconditioning or sensation)
and are not based on their natural acceptance

The students are able to list down activities related to proper upkeep of the
body and practice them in their daily routine. They are also able to appreciate
the plants wildly growing in and around the campus which can be beneficial in
curing different diseases.

Module 3 Harmony in the Family and Society 6 3
Lecture 13  : Harmony in the Family -the Basic Unit of Human Interaction
Lecture 14  : Values in Human-to-Human Relationship
Lecture 15 : 'Trust' - the Foundational Value in Relationship
Tutorial 7 : Practice Session PS 7Exploring the Feeling of Trust
Lecture 16  : 'Respect'-as the Right Evaluation
Tutorial 8 . Practice Session PS 8Exploring the Feeling of Respect
Lecture 17 : Understanding Harmony in the Society
Lecture 18  : Vision for the Universal Human Order
Tutorial 9 : Practice Session PS 9 Exploring Systems to fulfill Human Goal

Expected outcome:

The students are able to note that the natural acceptance (intention) is always
for living in harmony, only competence is lacking! We generally evaluate
ourselves on the basis of our intention and others on the basis of their
competence! We seldom look at our competence and others’ intention as a
result we conclude that [ am a good person and other is a badperson.

The students are able to see that respect is right evaluation, and only right
evaluation leads to fulfillment in relationship. Many present problems in the
society are an outcome of differentiation (lack of understanding of respect),
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like gender biasness, generation gap, caste conflicts, class struggle,
dominations through power play, communal violence, clash of isms and so on
so forth.

All these problems can be solved by realizing that the other is like me a she
has the same natural acceptance, potential and program to ensure a happy
and prosperous life for them and for others through he may have different
body, physical facility or beliefs.

The students are able to use their creativity for education children. The
students are able to see that they can play a role in providing value education
for children. They are able to put in simple words the issues that are essential
to understand for children and comprehensible to them. The students are able
to develop an outline of holistic model for social science and compare it with
the existing model.

Module 4 Harmony in the Nature/Existence 4 2
Lecture 19 : Understanding Harmony in the Nature
Lecture 20 : Interconnectedness, self-regulation and Mutual Fulfillment

among the Four Orders of Nature

Tutorial 10 : Practice Session PS10 Exploring the Four Orders of Nature
Lecture 21  : Realizing Existence as Co-existence at All Levels
Lecture 22

The Holistic Perception of Harmony in Existence
Tutorial 11  : Practice Session PS 11Exploring Co-existence in Existence

Expected outcome:

The students are able to differentiate between the characteristics and
activities of different orders and study the mutual fulfillment among them.
They are also able to see that human being s are not fulfilling to other orders
today and need to take appropriate steps to ensure right participation (in
terms of nurturing, protection and right utilization) in the nature.

The students feel confident that they can understand the whole existence;
nothing is a mystery in this existence. They are also able to see the
interconnectedness in the nature, and point out how different courses of study
relate to the different units and levels. Also they are able to make out how
these courses can be made appropriate and holistic.
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Module 5

Implications of the Holistic Understanding - a Look at

Professional Ethics 6 3
Lecture 23 : Natural Acceptance of Human Values

Lecture 24  : Definitiveness of (Ethical) Human Conduct

Tutorial 12 : Practice Session PS 12 : Exploring Ethical Human Conduct
Lecture 25

" A Basis for Humanistic Education, Humanistic Constitution and
Universal Human Order

Lecture 26  : Competence in Professional Ethics

Tutorial 13  : Practice Session PS13 : Exploring Humanistic Models in
Education

Lecture 27  : Holistic Technologies, Production Systems and Management

Models-Typical Case Studies

Lecture 28 - Strategies for Transition towards Value-based Life and
Profession
Tutorial 14 : Practice Session PS 14 : Exploring Steps of Transition towards

Universal Human Order

Expected outcome:

The students are able to present sustainable solutions to the problems in
society and nature. They are also able to see that these solutions are
practicable and draw roadmaps to achieve them.

The students are able to grasp the right utilization of their knowledge in their
streams of Technology/Engineering/Management/any other area of study to
ensure mutual fulfilment. E.g. mutually enriching production system with rest
of nature.

The students are able to sincerely evaluate the course and share with their
friends. They are also able to suggest measures to make the course more
effective and relevant. They are also able to make use of their understanding
in the course for the happy and prosperous family and society.
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Guidelines and Content for Practice Sessions (Tutorials)

In order to connect the content of the proposals with practice (living), 14 practice
sessions have been designed. The full set of practice sessions is available in the
Teacher’s Manual as well as the website.

Practice Sessions for Module 1 - Introduction to Value Education

PS1
pPS 2
PS 3

Sharing about Oneself

Exploring Human Consciousness

Exploring Natural Acceptance

Practice Sessions for Module 2 - Harmony in the Human Being

PS 4
PS5
PS6

Exploring the difference of Needs of Self and Body

Exploring Sources of Imagination in the Self

Exploring Harmony of Self with the Body

Practice Sessions for Module 3 - Harmony in the Family and Society

PS7 Exploring the Feeling of Trust

As an example, PS7 is a practice session in module 3 regarding
trust. It is explained below:

PS 7: Form small groups in the class and in that group initiate
dialogue and ask the eight questions related to trust. The eight

questions are:

1a. Do I want to make myself

happy?
2a. Do I want to make the other

happy?
3a. Does the other want to make
him happy?
4a. Does the other want to make
me happy?

Intention (Natural Acceptance)

What is the answer?

1b. Am I able to make myself

always happy?

2b. Am I able to make the other
always happy?

3b. Is the other able to make
him always happy?

4b. Is the other able to make me
always happy?

Competence
What is the answer?
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Let each student answer the questions for himself and everyone else. Discuss
the difference between intention and competence. Observe whether you
evaluate your intention and competence as well as the others’ intention and
competence.

Expected outcome of PS 7: The students are able to see that the first four
questions are related to our Natural Acceptance i.e. intention and the next four
to our Competence. They are able to note that the intention is always correct,
only competence is lacking! We generally evaluate ourselves on the basis of our
intention and others on the basis of their competence! We seldom look at our
competence and others’ intention, as a result we conclude that I am a good
person and other is a bad person.

PS8 : Exploring the Feeling of Respect
PS9 : Exploring Systems to fulfil Human Goal

Practice Sessions for Module 4 - Harmony in the Nature (Existence)
PS10 : Exploring the Four Orders of Nature

PS11 : Exploring Co-existence in Existence

Practice Sessions for Module 5 - Implications of the Holistic
Understanding - a Look at Professional Ethics

PS12 Exploring Ethical Human Conduct

PS13 : Exploring Humanistic Models in Education

PS 14

Exploring Steps of Transition towards Universal Human Order

L T P Total

30| 15| 0 45
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READINGS

Text Book and Teachers Manual

The Textbook

A Foundation Course in Human Values and Professional Ethics, R R Gaur, RAsthana, G P
Bagaria, 2nd Revised Edition, Excel Books, New Delhi, 2019. ISBN978-93-87034-47-1
The Teacher’s Manual

Teachers’ Manual for A Foundation Course in Human Values and Professional Ethics, R
R Gaur, R Asthana, G P Bagaria, 2nd Revised Edition, Excel Books, NewDelhi,
2019.ISBN978-93-87034-53-2

Reference Books

1.

2.

3.

10.
11.
12.

13.

Jeevan Vidya:EkParichaya, A Nagaraj, Jeevan VidyaPrakashan,Amarkantak,1999.
Human Values, A.N. Tripathi, NewAge Intl.Publishers, NewDelhi,2004

The Story of Stuff (Book).

The Story of My Experiments with Truth-by Mohandas Karam chand Gandhi
Small is Beautiful -E. F Schumacher.

Slow is Beautiful-Cecile Andrews

Economy of Permanence-]C Kumarappa

Bharat Mein Angreji Raj -Pandit Sunderlal
Rediscovering India- by Dharampal

Hind Swarajor Indian Home Rule-by Mohandas K.Gandhi
India Wins Freedom-Maulana Abdul Kalam Azad
Vivekananda-Romain Rolland (English)

Gandhi-Romain Rolland(English)
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Semester

Course Code

Course Name

III

XCE 308

STRENGTH OF MATERIALS LAB
MECHANICS OF SOLIDS-I

C P A

Prerequisite
L|T|P|C
00|11

0 3 0

Course Outcome: After the completion of the course, students will be able

to

CO1 Perception about the behavior of solids under stress and strain.

CO2 Calculate the forces and moments.

CO3  Predict the properties of surfaces of solids.

CO04 Behaviour of beams under different loading systems.

CO5 Calculate the deflection of springs.

COURSE CONTENT

1.Tension test on HYSD bar / MS rod

2. Impact Test (Izod and Charpy)
3. Hardness Test (Brinell and Rockwell)

4., Test on timber

i) Compressive strength test

ii)Tensile strength test

iii)Shear Strength test

iv) Static bending test

5. Deflection Test

6. Young's modulus of the given material (steel or wood)

7. Tests on springs.

TEXT BOOKS

L T H
0 0
Domain Level

CorPorA
Psychomotor Respond
Psychomotor Measure
Psychomotor Measure
Psychomotor Measure
Psychomotor Respond

L T P Total

0 0 | 30 30

1. Egor P Popov, “Engineering Mechanics of Solids”, Prentice Hall of India, New Delhi, 2012, Second

Edition.

2. Srinath L.S, “Advanced Mechanics of Solids”, Tata McGraw-Hill Publishing Co., New Delhi, 2009,
Third Edition.

3. William Nash, Theory and Problems of Strength of Materials, Schaum’s Outline Series, McGraw-
Hill International Edition, 2011.
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REFERENCE BOOKS

1. Timoshenko, S. and Young, D. H., “Elements of Strength of Materials”, DVNC, New York, USA.
2. Kazmi, S. M. A,, “Solid Mechanics” TMH, Delhi, India.

3. Hibbeler, R. C. Mechanics of Materials. 6th ed. East Rutherford, Pearson Prentice Hall, 2004

Mapping of CO with PO’s
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co1 2 3 1 3 2 2

Cco2 1 3 2 2 2

C03 1 2 2 1 1 2 1

CcO4 1 2 2 1 1 1 2 1

CO5 1 2

Total 6 12 4 3 3 2 2 2 8 6

Scaled 2 | 3 |1 |1]1]1]1]1 2 2

Value

1 - Low, 2 - Medium, 3 - High




Semester I | |

Course Code :  XCE 309

Course Name : FLUID MECHANICS AND MACHINERY LAB

Prerequisite : NIL
L| T|P|C C P A L|T|P|H
0|0 1|1 0 3 0 00| 2|2

Course Objectives
e Upon Completion of this subject, the students can able to have hands on experience in flow
measurements using different devices and also perform calculation related to losses in pipes and
also perform characteristic study of pumps, turbines etc.,

Course Outcome: Domain C Level
orPorA
Determine the coefficient of discharge through pipe and notch  Psychomotor Respond
Verify the principle of Bernoullis Equation. Psychomotor Measure
Determine the minor losses for various fittings. Psychomotor Measure
Perform test on Efficiency of the Pumps Psychomotor Measure
Perform test on Efficiency of the Turbines Psychomotor Respond
LIST OF EXPERIMENTS

1. Determination of the Coefficient of discharge of given Orifice meter.
Determination of the Coefficient of discharge of given Venturi meter.
Verification of Bernoullis Equation.

Determination of friction factor for a given set of pipes.

Determination of minor losses for various fitting.

2

3

4

5

6. Determination of rate of flow through notches

7. Conducting performance test on centrifugal pump and draw their characteristic curves

8. Conducting performance test on Reciprocating pump and draw their characteristic curves
9. Conducting performance test submersible pump and draw their characteristic curves

10. Conducting load test on Pelton Turbine and draw their characteristic curves

11. Conducting load test on Francis Turbine and draw their characteristic curves

12. Study about Axial flow turbine- Kaplan turbine.

L T P Total

0 0 15 15

TEXT BOOKS
1. R.KRajput, Fluid Mechanics and Hydraulic Machines, S.Chand& Company Ltd., New Delhi, 2002.

2. Bansal, R. K,, Fluid Mechanics and Hydraulic Machines, Laxmi Publications (P) Ltd., New Delhi,
2011.

3. Hydraulics, Fluid Mechanics and Hydraulics Mechanics by P. N. Modi& S. M. Sethi Standard
Publishers, New Delhi.

4. Hydraulics, Fluid Mechanics and Hydraulics Mechanics by K. R. Arora, Standard Publishers, New
Delhi
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REFERENCE BOOKS

1. Theory and Applications of Fluid Mechanics, K. Subramanya, Tata McGraw Hill.

2. Introduction to fluid mechanics, Robert W. Fox, Philip ]. Pritchard & Alan T. Mcdonald, Wiley
Student Edition, 2009.

3. Fluid Mechanics and Machinery, C. S. P. Ojha, R. Bengtsson and P. N. Chadramouli0, Oxford

University Press, 2010.

4. Fluid Mechanics with Engineering Applications, R.L. Daugherty, ].B. Franzini and
E.J.Fennimore, International Student Edition, McGraw Hill.

o - ~ - ~
co1 2 2 2 1 1 1 1 1
co2 1 1 1 1 1 1 1
co3 1 1 1 1
Co 4 1 1 1
cos5 2 1 1 1 1 1
Total 7 4 5 3 4 3 2 3 1
Scaled Value 2 1 1 1 1 1 1 1 1
Note: Total 0 1-5 6-10 11-15

Scaled value 0 1 2 3

Relation No Low Medium High
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Semester S | | |

Course Code : XCEHR1

Course Name : PHOTOGRAMMETRY

Prerequisite : NIL
L|T|P|C C P A L|{T|P|H
3/00]|3 2.5 | 0.25|0.25 3(0|0]3

Course Objectives

e To Understand the basic concept of Image geometry and measurement of aerial
photograph

¢ To analyze temporal, spectral and spatial differences of satellite data using image
processing software

¢ To perform image pre-processing and post-processing techniques on a given satellite
data.

Course Outcome: After the completion of the course, students Domain Level
will be able to CorPorA

CO1 Understandthe process of data extraction from Cognitive Understanding
aerial photogrammetry

CO2 Apply the knowledge about the features and Cognitive Applying
properties ofaerial photographs.

CO3 Perform digital classification to differentiate Psychomotor Responding
Satellite and Terrestrial photogrammetry.

CO4 AnalyseLIDAR error and its application. Cognitive Analyse

CO5 DescribeDigital Photogrammetry Work Station and Affective Receiving
Photogrammetry project planning. Phenomena

COURSE CONTENT
UNITI PHOTOGRAMMETRY 9

History of Aerial Photographs, Fundamentals of Aerial photographs,
Photogrammetric terms, applications, advantages, limitations and a brief
history, types of camera: metric vs. non-metric, types of photogrammetry,
Geometry of vertical/near-vertical aerial photographs: Orthographic vs.
perspective projection, Map vs. photograph, scale of photograph, estimate the
scale, relief displacement and its determination, parallax in photographs and
measurement, stereoscopy

UNIT II GEOMETRIC PROPERTIES OF AERIAL PHOTOGRAPHS 9
Photo coordinate measurement - Refinement of photo coordinates - Vertical
photographs -geometry, scale - Stereoscopes - Stereoscopic parallax - parallax

equations - Tilted photograph -Geometry, Scale, Coordinate system - Relief
displacement — Photo Interpretation.
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UNIT III

UNIT IV

UNIT V

ORTHO-PHOTOS AND DEM/CONTOUR EXTRACTION 9

Photo mosaic and Ortho photo ¢ Photograph co-ordinate and ground coordinate
of Vertical photograph e Digital Photogrammetry: Block adjustment, Ortho-
rectification Digital Terrain Model and Terrain editing, e Satellite
Photogrammetry,Terrestrial photogrammetry, computer vision approach, DLT,
epipolar geometry, Image matching methods: SURF, RANSAC etc, structure from
motion (SfM) (Introduction and brief).

LiDAR 9

Introduction, Laser characteristics, laser interaction with objects, Types of
LiDAR systems: Terrestrial, airborne, static and dynamic, AltimetricLiDAR:
topographic and bathymetric, single and multiple return,full waveform
digitization. Components of a LiDAR system: INS/GNSS/LiDAR integration,
system calibration, Kalman filter (brief), LiDAR geo-location, accuracy of LiDAR
components, error propagation and error analysis, Airborne LiDAR surveys:
Flight Planning, survey execution, Examples and applications of integrated
LiDAR systems: MMS, Airborne LiDAR systems, UAVs. LiDAR Applications:
building, tree, powerline extraction.

DIGITAL PHOTOGRAMMETRY 9

Photogrammetric Scanner - Digital Photogrammetry Work Station and its
components -Analytical stereo plotters vs Digital Photogrammetry - Work
Station Basic system function - Storage System - Stereoscopic Viewing and
Measuring System-Photogrammetry project Planning - Other acquisition
systems - UAV - terrestrial imaging, Oblique Photography, Close Range
Photogrammetry, terrestrial and mobile LIDAR

L T P | Total

45 | 0 0 45

TEXT BOOKS

1. *Moffitt F.H. (1980) Photogrammetry, 3rd Ed, Harper & Row, NY.

2. Campbell ].B. (2002) Introduction to Remote Sensing, 3rd ed., The Guilford Press.

3. *Paine D. P,, Kiser ]. D. (2012) Aerial Photography and Image Interpretation, John Wiley

&Sons,Inc.

4. *Wolf P.R. (1983) Elements of Photgrammetry, McGraw-Hill, NY
5. Joseph, G. and Jeganathan, C. (2018) Fundamentals of Remote Sensing. By. Universities

Press

(India) Private Limited, Hyderabad, India. ISBN 978-93-86235-46-6.
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REFERENCE BOOKS
1. George J. (2005) Fundamentals of Remote Sensing Universities Press India

2. Lillesand T.M. Kiefer RW. and Chipman J.W. (2003) Remote Sensing and Image
Interpretation,5th ed., Wiley.

3. Floyd F.S. (2007) Remote Sensing: Principles and Interpretation New York, WH Freeman
and Company.

4. Zorn H.C. (1980) Introductory Course in Photogrammetry, 6th Ed. ITC, Netherlands.
E-REFERENCES
NPTEL Video Lectures on Photogrammetric

Mapping of CO with PO’s
- | |+ |1 | |~ | |8 |2 | 8|4 S\
o o o o
2lelele|g|e|e|e|e|e 22|88
co1 3 3 3 2 2 3
co2 2 2 2 3 2 2
co3 3 1 3 3 2 2
cCOo4 1 3 3 3 2 1 2 3
CO5 2 3 2 1 3 3 3 3
Total 10 7 5 9 9 6 4 6 4 7 7 12
Scaled 2 |2 122|211 ]2]1|2]2]3
Value
Note: Total 0 1-5 6-10 11-15
Scaled value 0 1 2 3
Relation No Low Medium High
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Semester H |

Course Code : XMA 401
Course Name : PROBABILITY DISTRIBUTIONS AND STATISTICAL METHODS
Prerequisite -
L|T|P|C C P A L |T |P H
3/0|0)3 2.0 0.5 0.5 3 |0 |0 3
COURSE OBJECTIVES

e Appreciate the importance of probability and statistics in computing and research

e Develop skills in presenting quantitative data using appropriate diagrams, tabulations
and summaries

e Use appropriate statistical method in the analysis of simple datasets.

e Interpret and clearly present output from statistical analyses in a clear concise and
understandable manner

e The main objective of this course is to provide students with the foundations of
probabilities and statistical analysis mostly used in varied applications in engineering
and science like disease modeling, climate prediction and computer networks etc.

Course Outcome: After the completion of the course, students ~ Domain C Level

will be able to orPorA

CO1 Explain conditional probability, independent Cognitive Understanding
events; find expected values and Moments of Remembering
Discrete random variables with their properties.

CO2 Find distribution function, Marginal density  Cognitive Remembering

function, conditional density function and to define

density function of conditional distribution

functions normal, exponential and gamma

distributions.

c03 Determine the statistical parameters of Cognitive Understanding

Binomial, Poisson and Normal and to find

correlation, regression and Rank Correlation

coefficient of two variables.

Psychomotor  Guided
Moments, skewness and Kurtosis. y

Response

CO4 Explain large sample test for single proportion, = Cognitive Understanding
difference of proportion, single mean, difference
of means and difference of standard deviations
with simple problems.

CO5 Explain small sample test for single mean, Cognitive Understanding
difference of mean and correlation coefficients,
variance test, chi square test with simple  Affoctive Receiving
problems.
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COURSE CONTENT

UNIT I BASIC PROBABILITY 9

Probability spaces, conditional probability, independence; Discrete random variables,
Independent random variables, the multinomial distribution, Poisson approximation to
the binomial distribution, infinite sequences of Bernoulli trials, sums of independent
random variables; Expectation of Discrete Random Variables, Moments, Variance of a
sum, Correlation coefficient, Chebyshev's Inequality.

UNITII CONTINUOUS PROBABILITY DISTRIBUTIONS & BIVARIATE 9
DISTRIBUTIONS

Continuous random variables and their properties, distribution functions and densities,
normal, exponential and gamma densities. Bivariate distributions and their properties,
distribution of sums and quotients, conditional densities, Bayes' rule.

UNITIII BASIC STATISTICS 9
Measures of Central tendency: Moments, skewness and Kurtosis - Probability
distributions: Binomial, Poisson and Normal - evaluation of statistical parameters for
these three distributions, Correlation and regression - Rank correlation

UNITIV  APPLIED STATISTICS 9

Curve fitting by the method of least squares- fitting of straight lines, second degree
parabolas and more general curves. Test of significance: Large sample test for single
proportion, difference of proportions, single mean, difference of means, and difference of
standard deviations.

UNITV  SMALL SAMPLES 9+3

Test for single mean, difference of means and correlation coefficients, test for ratio of
variances - Chi-square test for goodness of fit and independence of attributes

L T P Total

45 0 0 45

TEXT BOOKS
1. B.S. Grewal, “Higher Engineering Mathematics”, Khanna Publishers, 43rd Edition, 2015.

2. N.P. Bali and M. Goyal, “A text book of Engineering Mathematics”, Laxmi Publications, 2010.

3. Veerarajan T., “Probability, Statistics and Random processes”, Tata McGraw-Hill, New Delhi,

REFERENCE BOOKS

1. P. G. Hoel, S. C. Port and C. ]. Stone, “Introduction to Probability Theory”, Universal Book Stall,
2003

2. S.Ross, “A First Course in Probability”, Pearson Education India, 2002.
3. W.Feller, “An Introduction to Probability Theory and its Applications”, Vol. 1, Wiley, 1968.
4. E. Kreyszig, “Advanced Engineering Mathematics”, John Wiley & Sons, 2006.
E -REFERENCES
nptel

Probability and Statistics by Prof.Someshkumar, Department of Mathematics, IIT
Kharagpur. (http://nptel.ac.in/noc/noc_courselist.php)
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Mapping of CO with PO’s
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Semester 1%

Course Code : XCE 402

Course Name : MECHANICS OF SOLIDS-II

Prerequisite : MECHANICS OF SOLIDS-I

L|T|P|C C P A L | T P H
21|03 2.5 0 0.5 2| 2 0 4

Course Outcome: After the completion of the course, students will be Domain Level

able to CorPorA

CO1 Determine the deflection of Simple and Curved Cognitive Analyse

members

CO2 Analyse indeterminate structures for shear force and Cognitive&  Analyzing &

bending moment. Affective Respond

CO3 Discuss the failure criteria of the column and cylinder based Cognitive&  Understandin

on end condition Affective g &
Respond

CO04 Compute the deflection of beams by energy principles Cognitive&  Application &

CO5 Analyse the degrees of freedom for static and kinematic Cognitive Analyse

frames.

COURSE CONTENT

UNIT I DEFLECTIONS OF BEAMS 9
Introduction, Equation of Elastic Curve, Methods for Determining Deflections (Double
Integration, Macaulay’s Method, Moment-Area Method). Strain energy and dummy unit
load approaches to deflection of Simple and Curved members.

UNIT II INDETERMINATE BEAMS 9
Propped cantilever and fixed beams-fixed end moments and reactions— Theorem of
Three Moments - Shear force and Bending moment diagrams for continuous beams.

UNIT III COLUMNS AND THICK CYLINDERS 9
Introduction - Short and Long Columns, Euler’s Theory, Rankine-Gordon Formula,
Eccentrically Loaded Columns - Thick cylinders - compound cylinders.

UNIT IV ENERGY PRINCIPLES 9
Castigliano’s theorems - principle of virtual work - Maxwell’s reciprocal theorems.-
application of energy theorems for computing deflections in beams and trusses.

UNITV INDETERMINATE BEAMS AND FRAMES 9

Degree of static and kinematic indeterminacies for beams and plane frames - analysis of
indeterminate pin-jointed frames - rigid frames.

L T P Total

45 0 0 45
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TEXT BOOKS
1 .Dr. R.K.Bansal,” Strength of Materials”, Laxmi Publications Pvt Ltd, New Delhi, 8th Edition
2. RK. Rajput, “ Strength of Materials”, S.Chand and Company Ltd, New Delhi, 8t Edition
3. R.S. Khurmi, “Strength of Materials”, S. Chand & Company Ltd, New Delhi, 2013
REFERENCE BOOKS

1. William Nash, Theory and Problems of Strength of Materials, Schaum’s Outline Series, McGraw-
Hill International Edition.

4. Strength of Materials by R. Subramanian, Oxford University Press, New Delhi

5. Egor P Popov, “Engineering Mechanics of Solids”, Prentice Hall of India, New Delhi, 2012,
Second Edition.

Mapping of CO with PO’s
- ~ ) <« n © ~ ) o S h a = N
o o (@] o
= = | 2| R|2|2|IR|2|R|lg|g2| 2|2 |¢
Cco1 1 1 1
CO2 2 1 1 1 1 3
Cco3 1 1 1 1
CO4 3 1 3 1 1
CO5 3 3 1
Total 10 5 0 3 1 2 2 1 1 0 2 0 5 0
Scaled 2 1|01 |1]1]1]|1]1 1 1
Value
Note: Total 0 1-5 6-10 11-15
Scaled 0 1 5 3
value
Relation No Low Medium High
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Semester . | '

Course Code : XCE403

Course Name : SURVEYINGII

Prerequisite :  SURVEYINGI
L|T|P|C C P A L|T|P|H
31003 2.5 0 0.5 3,003

Course Objectives

¢ To understand the basics and elements of different types of curves on roads and their preliminary
survey

e To get introduced to different geodetic methods of survey such as triangulation, trigonometric
leveling

e To learn about surveying applications in setting out of curves, buildings, culverts and tunnels
e To learn about errors in measurements and their adjustments in a traverse

e To getintroduced to modern advanced surveying techniques

Course Outcome: After the completion of the course, students will be able Domain Level

to CorPorA

CO1 Illustrate the features of Triangulation system Cognitive Understan

d

CO2 Understand the importance of advanced techniques involved in Cognitive Understan
surveying d

C03 Apply the knowledge, techniques, skills, and applicable tools of Applying Applying
the discipline to engineering and surveying activities

CO4 Transfer the knowledge for the implementation of Civil Cognitive Applying
infrastructure facilities Affective

CO5 Relate the knowledge on surveying to the new frontiers of Cognitive Understan
science d

COURSE CONTENT

UNIT I TRIANGULATION AND TRILATERATION

Triangulation - network- Signals. Baseline - choices - instruments and accessories -
extension of base lines - corrections - Intervisibility of height and distances -
Trigonometric levelling - Axis single corrections

UNIT II CURVE SETTING

Elements of simple and compound curves - Method of setting out- Elements of Reverse
curve - Transition curve - length of curve - Elements of transition curve - Vertical curves

UNITIII MODERN FIELD SURVEYING

Principle of Electronic Distance Measurement, Modulation, Types of EDM instruments,
Distomat, Total Station - Parts of a Total Station - Accessories - Advantages and
Applications, Field Procedure for total station survey, Errors in Total Station Survey;
Global Positioning Systems- Segments, GPS measurements, errors and biases, Surveying
with GPS, Co-ordinate transformation, accuracy considerations.

89



UNIT IV

PHOTOGRAMMETRY SURVEYING

Introduction, Basic concepts, perspective geometry of aerial photograph, relief
and tilt displacements, terrestrial photogrammetry, flight planning;
Stereoscopy, ground control extension for photographic mapping- aerial
triangulation, radial triangulation, methods; photographic mapping- mapping
using paper prints, mapping using stereo plotting instruments, mosaics, map
substitutes.

UNITV REMOTE SENSING
Introduction -Electromagnetic Spectrum, interaction of electromagnetic
radiation with the atmosphere and earth surface, remote sensing data
acquisition: platforms and sensors; visual image interpretation; digital image
processing.
L T P Total
1 4
TEXT BOOKS

1. Punmia B.C. Surveying, Vols. I, I and III, Laxmi Publications, 2007

2. Madhu, N, Sathikumar, R and Satheesh Gobi, Advanced Surveying: Total Station,GIS and

Remote Sensing, Pearson India, 2006.

3. Manoj, K. Arora and Badjatia, Geomatics Engineering, Nem Chand & Bros, 2011.
REFERENCE BOOKS

1. Bhavikatti, S.S., Surveying and Levelling, Vol. I and II, L.K. International, 2010.

2. Chandra, A.M,, Higher Surveying, Third Edition, New Age International (P) Limited, 2002.

3. Anji Reddy, M., Remote sensing and Geographical information system, B.S. Publications, 2001.

E-REFERENCES
NPTEL Video Lectures on Surveying

Mapping of CO with PO’s
- ~ o < n © ~ © o S hy a = I\
o o o (@]
= =« |2|R|2|R|I2B| 2| R|lg|lglg|g| 2
co1 2 2 2 1 1 1 1 1
CO2 1 1 1 1 1 1 1
co3 1 1 1 1
co4 1 1 1
CO5 2 1 1 1 1 1
Total 7 4 5 3 4 3 2 3 1
Scaled 2 1] 1|1 1 1|11 1
Value
Note: Total 0 1-5 6-10 11-15
Scaled 0 1 2 3
value
Relation No Low Medium High
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Semester IV

Course Code : XCE404

Course Name : GEOTECHNICAL ENGINEERING -1

Prerequisite : NIL
L|T|P|C C P A L|T|P|H
2103 2 0.5 0.5 21,03

Course Objectives

¢ To understand the soil properties, composition and structure

o To Familiarize the students an understanding of permeability and seepage of soils

e To learn the stress-strain relationship

e To know about the strength of soil and its analysis

Course Outcome: After the completion of the course, students Domain Level
will be able to CorPorA
CO1 Identify and analyze various types of soils for Cognitive & Remembering &
engineering utilization. Psychomotor Observation
CO2 Determine the necessary index and engineering Cognitive Analyzing
properties of soils. Affective Respond to
Psychomotor Phenomena
Observation
CO03 Predicts the stress distribution pattern of soil Cognitive, Application
Affective & Respond to
Psychomotor Phenomena
Manipulation
CO04 Illustrate the failure modes of Soil Cognitive & Understanding
Psychomotor Manipulation
CO5 Investigate the soil using appropriate methods and Cognitive & Remembering
equipments. Psychomotor Observation
COURSE CONTENT
UNIT I SOIL PROPERTIES AND SUB SOIL INVESTIGATION 9

UNIT II

UNIT III

Origin of Soils and Rocks; Rock cycle; Soil minarology; Index properties including
consistency limits and grain size distribution - Identification and classification of soil -
Textural HRB and BIS specification

Methods of exploration, geophysical and conventional methods; Sounding drilling and
boring technique; Field tests - penetration tests

SOIL - WATER STATICS 7

Concept effective and neutral stresses - Darcy’s law, Permeability - Field and
Laboratory permeability tests -Seepage flow, seepage pressure, exit gradient - Flownet
- significance of Laplace equation - quick sand condition, Liquefaction

COMPRESSIBILITY AND CONSOLIDATION OF SOIL 12
Compaction - Factors affecting compaction - proctor test — Field compaction - Field
compaction controls, CBR value and CBR test

Consolidation of soils - Terzaghi’s one dimensional consolidation theory - pressure void
ratio relationship - prediction of pre consolidation pressure - Total settlement and time
rate settlement - secondary compression - coefficient of consolidation - Curve fitting
methods, consolidation models.
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UNIT IV STRESSES IN SOIL FROM SURFACE LOADS 8
Vertical stress distribution in soil - Boussinesq's and Westerguard’s equations -
Newmark’s influence chart - Principle, Construction and use - Equivalent point load and
other approximate procedures, stress isobars & pressure bulbs
UNIT V SHEAR STRENGTH OF SOIL 9
Shear Strength; Mohr - Coulomb failure criterion and models - laboratory and field
tests - shear properties of cohesion less and cohesive soils - Shear Strength. Parameters
for under consolidated, normally consolidated and over consolidated clays; Soil sensors
applied in field, Modern advancements; Trenchless Technology
L T P Total
45 | 0 0 45
TEXT BOOKS

1. Murthy, V. N. S. “Geotechnical Engineering: Principles and Practices ofSoil Mechanics and
Foundation Engineering”, CRC Press, 2002

2. Ranjan, Gopal & Rao, A.S.R,, “Basic and Applied Soil Mechanics”, New Age Int. Pvt. Ltd., 2004.

3. Venkatramaiah, C. “Geotechnical Engineering”, New Age International Publishers, New Delhi, 3rd
edition, 2005, Reprint 2011.

4. Punmia. B.C.,,Asok Kumar Jain and Arun Kumar Jain, “Soil Mechanics and Foundations” Laxmi
Publications Pvt. Ltd., New Delhi, Sixteenth edi.tion,2005

REFERENCE BOOKS

1. Terzaghi, K, Peck, R. B. &Mesri, G., “Soil Mechanics in Engineering Practice”, Wiley, 1996.

2. Craig, R.F. “Craig’s Soil Mechanics”, 7th Ed., Spon Press, 2004.

3. Holtz, R.D. & Kovacs, W.D., “An Introduction to Geotechnical Engineering”, Prentice Hall, 1981.
4. Lambe, T.W. & Whitman, R.V., “Soil Mechanics”, John Wiley & Sons, 1979.

5. Mitchell, ].K. & Soga, K., “Fundamentals of Soil Behaviour”, John Wiley & Sons, 2005.

6. Coduto, D.P. “Geotechnical Engineering: Principles and Practices”, Pearson Education, Prentice

Hall, 2007.
Bolton, M.D. “A Guide to Soil Mechanics”, Universities Press, 2003.
8. Das, B.M. “Principles of Geotechnical Engineering”, Thomson Books, 2013.

E-REFERENCES

1. https://nptel.ac.in
2. https://nptelac.in/courses/105/101/105101201/
3. http://www.nitttrchd.ac.in/sitenew1 /civil /civil.php#page=page-1

IS Codes

1. IS 1498:1970, Classification and identification of soils for general Engineering purposes (first
revision) Reaffirm Dec 2011
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Mapping of CO with PO’s

- ~ on < n O ~ e o S h N — o~
o o (@) o
= | = 2|2 R 2|R|2|22|g2|g|g g |2
Co1 2 1 1 1 2 1 1 2 2
CO2 1 2 1 1 2 2 1 1 2 2
COo3 2 1 1 1 1 3 1 1 1 2 2
CO4 1 2 1 1 1 1 2 1 1 1 2 2
CO5 1 3 1 1 1 1 2 2 3 1 1 1 2 2
Total 7 9 4 5 2 6 2 11 3 5 3 5 10 10
Scaled 2 |2 1| 1|12 1|3|1|1]|1]1]|2]2
Value
Note: Total 0 1-5 6-10 11-15
Scaled 0 1 5 3
value
Relation No Low Medium High
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Semester 14"

Course Code : XCE405

Course Name : CONCRETE TECHNOLOGY

Prerequisite : NIL
L|T|P|C C P A L| | T|P|H
31003 2.5 0 0.5 3,003

Course Objectives

o Acquire knowledge on construction materials

o Study the properties of fresh and hardened concrete.

e Learn the mix design procedure

Course Outcome: After the completion of the course, students will Domain  C Level

be able to orPorA

CO1 Identify and test the properties of ingredients of C (Understand)

Concrete

CO2 Identify and test the properties of Concrete C (Remember)

CO3 Carry out the mix design of M20 and M35 as per [S456 CA (Understand)

’ Manipulation

CO04 Ensure quality during Transporting, Laying, Compacting (Understand)

and finishing of concrete CA Manipulation

CO5 Adopt special concreting technologies to meet out the C (Remember)

modern construction requirements.

COURSE CONTENT

UNIT I CONSTITUENT MATERIALS 9
Cement: - Properties - Testing - modern methods of analysis - Blended Cements;
Aggregates: Classification- Properties - Testing - Artificial aggregates; Water: Various
sources - Quality Testing; Admixtures and Chemicals: Properties — Uses - Use of eco-
friendly recyclable and sustainable materials

UNIT II FRESH CONCRETE 9
Rheology - Workability: Factors affecting - Measurement - Testing; Manufacture of
concrete: Process -Compaction; Properties: Segregation - Bleeding - Setting times -
Curing - Finishing.

UNITIII HARDENED CONCRETE 9
Strength: Compressive - Tensile - Flexure - Strength relationships - Testing as per IS
codes - Factors influencing strength - NDT techniques; Thermal properties: Durability of
concrete: Shrinkage - Creep - Cracks - Acid, Sulphate and Chloride attack.

UNITIV  CONCRETE MIX DESIGN 9
Concepts of mix design - Factors influencing mix design - ACI and IS code recommended
mix design methods; Non-pumpable concrete; Pumpable concrete:.

UNITV SPECIAL CONCRETES 9

Manufacture, Properties and Uses: High strength and high performance concrete -
Waterproofing concrete - Fiber Reinforced concrete - Light weight and High Density
Concrete - Aerated - No fines - Organic concrete; Special concreting methods: Self
compacting concrete - Hot and Cold weather concreting - Prepacked - Vacuum - Gunite
and Shotcrete - Ferrocement - Quality control - Sampling and testing-Acceptance criteria
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L T P Total

45 0 0 45

TEXT BOOKS

1. Shetty M S. Concrete Technology: Theory and Practice, 7th Edition, S. Chand & Company
Ltd-New Delhi, 2014.

2. Varghese PC. Building Materials (English), 2nd Edition, PHI Learning, 2014.

3. Neville AM. Properties of Concrete, Pearson India, 2012.

4. Zongjin Li. Advanced Concrete Technology, John Wiley & Sons. 2011.

REFERENCE BOOKS

1. Santhakumar AR. Concrete Technology, 1st Edition , Oxford University Press-New Delhi, 2006.
2. Ghambir ML. Concrete Technology, 5th Edition , McGraw Hill Education, 2013.

3. Sandor Popovic. Concrete Materials, 2nd Ed.: Properties, Specifications, and Testing, William
Andrew, 2012.

4. John Newman. Advanced Concrete Technology 3: Processes 1st Edition, Elsevier Science, 2003.
E-REFERENCES

http://nptel.ac.in/courses/105102012

http://nptel.ac.in/courses/105104030
http://freevideolectures.com/Course/3357/Concrete-Technology
http://engineeringvideolectures.com/course/289
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Mapping of CO with PO’s

- ~ on < n © ~ ) o S e N — ~

o o o o

22 jelg|e|e|g|2|g 2|2 |2 ¢
Cco1 1 3 1 1 1 3 1 3 1
CO2 1 2 2
COo3 1 3 3 3 1 3
CO4 1 1 1 1 1 1
CO5 1 3
Total 3 6 4 4 2 1 1 5 8 1 4 4 1
Scaled 1 21|11 ]1]1 1|21 ]1]1]1
Value
Note: Total 0 1-5 6-10 11-15

Scaled 0 1 2 3

value

Relation No Low Medium High
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Semester 14"
Course Code XUM 406
Course Name : ECONOMICS FOR ENGINEERS
Prerequisite NIL
L{T|P|C C P A L| | T|P|H
3/0|0]|3 3 0 0 3,003
Course Outcome: After the completion of the course, students will Domain Level
be able to CorPorA
CO1 Understand the concepts of Economics in Engineering Cognitive Remember,
and Demonstrate in creation of Cost sheets. Understand,
Apply
CO2 Analyze and Interpret Break-even analysis and Social Cognitive Remember,
cost benefit analysis Understand,
Apply
CO3 Illustrate and Make use of value engineering Cognitive Remember,
procedures Understand,
Apply
CO4 Understand, analyze and Solve replacement problems  Cognitive Remember,
Understand,
Apply
CO5 Explain depreciation Cognitive Remember,
Understand,
Apply
COURSE CONTENT
UNIT I INTRODUCTION TO ECONOMICS 9

UNIT II

UNIT III

UNIT IV

Flow in an economy, Law of supply and demand, Concept of Engineering Economics -
Engineering efficiency, Economic efficiency, Scope of engineering economics- types of
costing, element of costs, preparation of cost sheet and estimation, Marginal cost,
Marginal Revenue, Sunk cost, Opportunity cost.

BREAK-EVEN ANALYSIS & SOCIAL COST BENEFIT ANALYSIS 9

Margin of Safety, Profit, Cost & Quantity analysis-Product Mix decisions and CVP
analysis, Profit/Volume Ratio (P/V Ratio), Application of Marginal costing, Limitations.
Social Cost Benefit Analysis: compare different project alternatives, Calculate direct,
indirect and external effects; Monetizing effects; Result of a social cost benefit analysis.

VALUE ENGINEERING & COST ACCOUNTING 9

Value engineering - Function, aims, Value engineering procedure - Make or buy
decision .Business operating costs, Business overhead costs, Equipment operating
costs

REPLACEMENT ANALYSIS 9

Replacement analysis -Types of replacement problem, determination of economic life
of an asset, Replacement of an asset with a new asset.
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UNIT V

DEPRECIATION

9

Depreciation- Introduction, Straight line method of depreciation, declining
balance method of depreciation-Sum of the years digits method of depreciation,
sinking fund method of depreciation, Annuity method of depreciation, service
output method of depreciation

TEXT BOOKS
S P Gupta, Ajay Sharma & Satish Ahuja, “Cost Accounting”, V K Global Publications, Faridabad,

1.

Haryana, 2012

Total

45

0 0 45

2.  S.P.Jain & Narang, “Cost accounting - Principles and Practice”, Kalyani Publishers, Calcutta,
2012
3. Panneer Selvam, R, “Engineering Economics”, Prentice Hall of India Ltd, New Delhi, 2013.
4.  William G.Sullivan, James A.Bontadelli & Elin M.Wicks, “Engineering Economy”, Prentice Hall
International, New York, 2001.
REFERENCE BOOKS
1. Luke M Froeb / Brian T Mccann, “ Managerial Economics - A problem solving approach”
Thomson learning 2007
2. Truett & Truett, “Managerial economics- Analysis, problems & cases “ Wiley India 8th edition
2004.
3. Chan S.Park, “Contemporary Engineering Economics”, Prentice Hall of India, 2002.
4. Donald.G. Newman, Jerome.P.Lavelle, “Engineering Economics and analysis” Engg. Press,
Texas, 2002
Mapping of CO with PO’s
I S T I T I T O T O - A O T = T =T = T I T I B B
o o =] o
2 2lsle|sje |2 le|g |22 2|2
co1 2 1 1 1 1 1 1
co2 1 1 3 2 3 1 1
co3 2 1 1
co4 1 1 2 2 2 1 1 1
co5 2 3 2 3 1 2 1 2
Total 4 5 7 7 11 5 3 3 2 4
Scaled 11 [ 2|23 1] 1] 1 1] 1
Value
Note: Total 0 1-5 6-10 11-15
Scaled value 0 1 2 3
Relation | No Low Medium High
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Semester . '

Course Code : XUM 407
Course Name : DISASTER MANAGEMENT
Prerequisite : NIL
L|T|P]|C C P A L|T|P|H
3/0]0 3 3 0 0 31003
Course Outcome: After the completion of the course, students will Domain Level
CO1 Understand the concepts of disasters, their significance Cognitive Understand
and types
CO2 Understand the relationship between vulnerability, Cognitive Understand
disasters, disaster prevention and risk reduction
CO3 Able to understanding of preliminary approaches of Cognitive Understand
Disaster Risk Reduction (DRR)
CO04 Develop awareness of institutional processes in the Cognitive Application
country
CO5 Develop rudimentary ability to respond to their Cognitive Application

surroundings with potential disaster response in areas
where they live, with due sensitivity

COURSE CONTENT

UNIT I INTRODUCTION TO DISASTERS 6
Importance &Significance, Types of Disasters, Climate Change, DM cycle

UNIT II RISK ASSESSMENT 12

Risk, Vulnerability, Types of Risk, Risk identification, Emerging Risks, Risk Assessment,
Damage Assessment, Risk modeling.

UNIT III DISASTER MANAGEMENT 10

Phases, Cycle of Disaster Management, Institutional Framework, Incident Command
System, DM Plan, Community Based DM, Community health and safety, Early Warning
and Disaster Monitoring, Disaster Communication, Role of GIS and Remote Sensing,
Do's and Don'ts in various disasters.

UNIT IV DISASTER RISK MANAGEMENT IN INDIA 10

Hazard and Vulnerability profile of India, Components of Disaster Relief: Water, Food,
Sanitation, Shelter, Health, Waste Management, Institutional arrangements (Mitigation,
Response and Preparedness), Disaster Management Act and Policy - Other related
policies, plans, programmes and legislation

UNIT V DISASTER MANAGEMENT: APPLICATIONS AND CASE STUDIES 7

Landslide Hazard Zonation, Earthquake Vulnerability Assessment of Buildings and
Infrastructure, Drought Assessment, Coastal Flooding, Forest Fire, Man Made
disasters, Space Based Inputs for Disaster Mitigation and Management, Cast Study

L T P Total

45 | 0 0 45
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TEXT BOOKS

1.

Singhal ].P. Disaster Management, Laxmi Publications, 2010. ISBN-10: 9380386427 ISBN-13:
978-9380386423

Tushar Bhattacharya, Disaster Science and Management, McGraw Hill India Education Pvt.
Ltd., 2012. ISBN-10: 1259007367, ISBN-13: 978-1259007361)

Gupta Anil K, Sreeja S. Nair. Environmental Knowledge for Disaster Risk Management, NIDM,
New Delhi, 2011

KapurAnu Vulnerable India: A Geographical Study of Disasters, IIAS and Sage Publishers, New
Delhi, 2010

REFERENCE BOOKS

1.

4,
5.

Siddhartha Gautam and K Leelakrisha Rao, “Disaster Management Programmes and Policies”,
Vista International Pub House, 2012

Arun Kumar, “Global Disaster Management”, SBS Publishers, 2008

Pardeep Sahni, Alka Dhameja and Uma medury, “Disaster mitigation: Experiences and
reflections”, PHI, 2000

Govt. of India: Disaster Management Act, Government of India, New Delhi, 2005
Government of India, National Disaster Management Policy, 2009

E-REFERENCES

NIDM Publications at http://nidm.gov.in- Official Website of National Institute of Disaster
Management (NIDM), Ministry of Home Affairs, Government of India

http://cwc.gov.in , http://ekdrm.net , http://www.emdat.be , http://www.nws.noaa.gov ,
http://pubs.usgs.gov, http://nidm.gov.ini http: //www.imd.gov.ini

Mapping of CO with PO’s

o i N
T |2 |2 |12 |2 |2 /< /21|12 2|2 | <
o O] Q] o Q] o o Q] Q] 0) 0 0
co1 1 1 2 2 1 1 1
co2 1 1 2 2 1 1 1 1 1 1
co3 1 1 2 1 3 1 1 1 1 1
co4 1 1 2 2 1 1 2 2 2 1 1
COo5 1 1 1 1 1 1 1 1 1
Total 5 4 6 7 3 6 5 4 6 4 4 5
ScaledValue | 1 |1 2 2 3 2 1 1 2 1 1 1

Note: Total 0 1-5 6-10 11-15

Scaled value 0 1 2 3
Relation | No Low Medium High
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Semester
Course Code

Course Name

IV
XCE 408
COMPUTER AIDED CIVIL ENGINEERING DRAWING

Prerequisite NIL
L|T| P |C C P A L|T H
o0 1 |1 0 3 0 0
Course Objectives
co1 Draw anld develop Parame.tric d.esign anq the Psychomotor Perception
conventions of formal engineering drawing
Cco2 Draw and interpret 2D & 3D drawings. Psychomotor Mechanism
Cco3 Communicate a design idea/concept graphically Psychomotor Mechanism
Co4 Draw a plar}, .Elevati.on and Section for framed and Psychomotor Mechanism
Industrial buildings using CADD
COo5 Draw an Isometric and Perspective view of buildings. Psychomotor Perception
EXPERIMENTS 30 Hrs.

1. Introduction about autoCAD and its commands
2. Conventional Signs and Symbols

3. Carpentary Joints ( Housed Joint, Notched joint, Dovetails Joint, Stub Tenon Joint, Havled
joint (Bevel and Straight), Mortise and Tension Joint)

© o N ks

Panelled Door and Flush door

Panelled Window and Glazed window

Roof Trusses

Drawing a Plan, Section and Elevation of Single storeyed buildings
Drawing a Plan, Section and Elevation of Primary school building for 250 students
Drawing a Plan, Section and Elevation of Primary Health Centre

10 Drawing a Plan, Section and Elevation of Office Building
11. Plan and elevation of Dog legged stair case

TEXT BOOKS

L T

P Total

15

30 45

1. Subhash C Sharma &Gurucharan Singh (2005), “Civil Engineering Drawing”, Standard Publishers

2. Ajeet Singh (2002), “Working with AUTOCAD 2000 with updates
2001”, Tata- McGraw-Hill Company Limited, New Delhi

3. Sham TickooSwapna D (2009), “AUTOCAD for Engineers and Designers”, Pearson

Education

4. Venugopal (2007), “Engineering Drawing and Graphics+AUTOCAD”,

International Pvt. Ltd

REFERENCES

1. Corresponding set of CAD Software Theory and User Manuals.

on AUTOCAD

New  Age
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2. Balagopal

3. Malik R.S,
New Asian

4. Sikka, V.B. (2013), A Course in Civil Engineering Drawing, S.K.Kataria& Sons,

and Prabhu (1987),
KDR building, Calicut,

Meo, G.S.

(2009) Civil

Engineering Drawing,

“Building Drawing and Detailing”,

Spades

publishing

Computech Publication Ltd

Mapping of CO with PO’s

- || o <+ N X) ~ © o S h N - o~

o e o o

== |22 |2|R|EB|RB|lg|lg|g |2 %
co1 1 1 3 1 2 3 1 3 2 2
CO2 3 3 2 1 3 2 1 1 1 1
co3 2 1 3 1 3 3 3 1 3 2
co4 1 2 3 2 3 2 1 3 1 2
CO5 2 1 3 3 1 1 1 2 2 3 2 2
Total 2 |4 4 15 10 9 1 9 12 6 1 13 8 7
ScaledValue | 1 |1| 1 3 2 2 1 2 2 1 1 3 2 2
Note: Total 0 1-5 6-10 11-15

Scaled 0 1 2 3
value
Relation No Low Medium High
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Semester . '

Course Code :  XCE409

Course Name :  SURVEYING LAB

Prerequisite :  NIL
L T P|C C P A L|T|P|H
0 0 1|1 0 3 0 0 2

Course Objectives
e To ensure that the student develops knowledge of the basic and conventional surveying

e To acquire knowledge about the instruments, principles behind them and working of the
instruments.

e To plotting of the area from the field measurements, determination of the area and the theory
behind it.

Course Outcome: After the completion of the course, students will Domain
be able to CorPorA

co1

Ccoz

Co3

Co4
CO5

Implement the basic surveying methods
Psychomotor

Determine the reduced levels using the principles of
Leveling
Draw the contour map and Measure the capacity of
Reservoir

Psychomotor

Psychomotor

Measure the angles and distances using Theodolite Psychomotor

Measurement of distance and heights of objects using

. Psychomotor
tachometric principle y

COURSE CONTENT

O 0N W

N el
W N RO

[UnN
o

Chain surveying- Distance Measurements EDM

Compass Surveying- Magnetic declination and its variation

Plane Table Surveying-Two point and three-point problem
Levelling-Height of collimation and Rise and fall methods

Levelling- Longitudinal and cross sectioning

Contouring - Radial and Square

Theodolite surveying-Single plane method and double plane method.
Tachometric surveying-Determination of Instrument constants

Stadia Tachometry - Staff held Vertical (Angle of Elevation and Depression)

. Tangential tachometry - Both angles of Elevation and Depression
. Triangulation and Trilateration

. Setting out simple circular curve

. Area calculation and contouring using Total Station

Co-ordinate measurement using Global Positioning System

Level

Manipulation

Manipulation

Manipulation

Manipulation

Manipulation

Total

30

30
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TEXT BOOKS

1. Punmia B.C. Surveying, Vols. I, Il and III, Laxmi Publications, 2007

2. Madhu, N, Sathikumar, R and Satheesh Gobi, Advanced Surveying: Total Station,GIS and Remote
Sensing, Pearson India, 2006.

3. Manoj, K. Arora and Badjatia, Geomatics Engineering, Nem Chand & Bros, 2011.
REFERENCE BOOKS
1. Bhavikatti, S.S., Surveying and Levelling, Vol. I and II, I.K. International, 2010.
2. Chandra, A.M,, Higher Surveying, Third Edition, New Age International (P) Limited, 2002.
3. Anji Reddy, M., Remote sensing and Geographical information system, B.S. Publications, 2001.

Mapping of CO with PO’s
=) - ~ - ~

co1 1 3 1 2 3 1 3 2 2
co2 3 3 2 1 3 2 1 1 1 1
co3 2 1 3 1 3 3 3 1 3 2
co4 1 2 3 2 3 2 1 3 1 2
co5 2 1 3 3 1 1 1 2 3 2 2
Total 2 4 4 15 | 10 9 1 9 12 6 1 13 8 7
Scaled Value 1 1 1 3 2 2 1 2 2 1 1 3 2 2
Note: Total 0 1-5 6-10 11-15

Scaled value 0 1 2 3

Relation No Low Medium High
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Semester . | '

Course Code :  XCE410

Course Name : GEOTECHNICAL ENGINEERING LAB

Prerequisite :  GEOTECHNICAL ENGINEERING
L|T|P|C C P A L
31003 2 0.5 0.5 3|10

Course Objectives

e To understand the handling of equipments

e To provide the hands on training in determination of Engineering and index properties of soils,

applied in field problems.

e To provide the knowledge on the use of experimental results pertaining to foundation problems

Course Outcome: After the completion of the course, students will Domain Level

be able to CorPorA

CO1 Identify and analyze various types of soils for Psychomotor = Remembering &
engineering utilization. Observation

CO2 Determine the necessary index and engineering Psychomotor  Analyzing
properties of soils. Respond to

Phenomena
Observation

CO3 Investigate the soil using appropriate methods and Psychomotor = Remembering
equipments. Observation

COURSE CONTENT

Experiments in Geotechnical Engineering 30

e Water content determination ( Oven drying method )

e (rain size distribution - Sieve analysis and Hydrometer analysis

e Determination of Specific gravity by Pycnometer and density bottle method

e Determination of Liquid and Plastic limit (Casagrande method)

e Determination of Shrinkage limit of soil

e Determination of moisture-density relationship (Standard Proctor's)

e Determination of Permeability by Constant and Variable head method

e Determination of in-situ density by sand replacement and core cutter method

e Determination of Relative density - Sand

e Unconfined compression test for fine grained soils

e Triaxial Compression Test

e Direct shear test for coarse grained soils

e (alifornia Bearing Ratio (CBR) Test

e Plate load test, SPT and SCPT - study experiments

P Total
0 30 30
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TEXT BOOKS

1. Murthy, V. N. S. “Geotechnical Engineering: Principles and Practices ofSoil Mechanics and
Foundation Engineering”, CRC Press, 2002

2. Ranjan, Gopal & Rao, A.S.R,, “Basic and Applied Soil Mechanics”, New Age Int. Pvt. Ltd., 2004.
REFERENCE BOOKS

1. K.H.Head and R. ]. Epps, “Manual of Soil Laboratory Testing vol 11", 3rd Edition, Whittles
Publishing, 2011.

2. B.M. Das, “Soil Mechanics Laboratory Manual”, 6th Ed., London, University Press, 2001.
3. 2.].E. Bowles, “Physical Properties of Soils”, 2nd Ed., McGraw Hill International, Singapore, 1990.

E-REFERENCES

1. https://nptel.ac.in

2. https://nptelac.in/courses/105/101/105101201/

3. http://www.nitttrchd.ac.in/sitenew1 /civil /civil.php#page=page-1
IS Codes

1. 1S1498:1970, Classification and identification of soils for general Engineering purposes (first
revision) Reaffirm Dec 2011

2. 1S1888: 1982 Method of Load Test on Soils. ¢ IS 1892: 1979 Code of Practice for Subsurface
Investigation for Foundations

3. 1S 2131: 1981 Method for Standard Penetration Test for Soils.
IS 2720: Part 31: 1990 Methods of Test for Soils - Part 1 to 31:

5. 1S 4968: Part III: 1976 Method for Subsurface Sounding for Soils - Part II: Static Cone Penetration
Test.

Mapping of CO with PO’s

- ~ on < n © ~ © o S h f;} - o~

o o o (@]

== |2|R2|2|2|R|2 2|g|g|lg|g2 |2
CcOo1 2 3 1 1 1 1
CO2 2 3 1 1 1 1
CO3 2 3 1 1 1 1 1 1
Total 6 9 3 1 1 3 3 3
Scaled 2 2 1|1 |1 1|1 ] 1
Value

Note: Total 0 1-5 6-10 11-15
Scaled 0 1 2 3
value

Relation No Low Medium High
Semester IV
Course Code XCE HR2
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https://nptel.ac.in/
https://nptel.ac.in/courses/105/101/105101201/

Course Name : IMAGE PROCESSING

Prerequisite :  NIL
LI T|P|C C P A L|T
3/0|1)| 4 2.0 0.5 0.5 3/0|1|5
Course Objectives
. To study the image fundamentals and mathematical transforms necessary
for image processing.
. To study the image enhancement techniques
. To study image restoration procedures and image compression
procedures.
Course Outcome: After the completion of the course, students will Domain Level
be able to CorPorA
CO1  Understand the basic concepts of a digital image Cognitive Understanding
processing system
CO2Z  Analyze images in the frequency domain using Cognitive Analyzing
various transforms.
CO3  Evaluate the techniques for image enhancement Cognitive Select
and image restoration.
CO4 Demonstrate various compression techniques. Psychomotor  Set
CO5 Synthesizesimage segmentation and representation Affective Organizing
techniques.
COURSE CONTENT
UNIT I IMAGE PROCESSING 9

Digital Image Fundamentals: Digital Image through Scanner, Digital Camera.
Concept of Gray Levels. Gray Level to Binary Image Conversion. Sampling and
Quantization.  Relationship = between  Pixels, Imaging Geometry.2D
Transformations-DFT, DCT, KLT and SVD.

UNIT 1I ENHANCEMENT TECHNIQUE 9

Image Enhancement in Spatial Domain Point Processing, Histogram Processing,
Spatial Filtering, Enhancement in Frequency Domain, Image Smoothing, Image
Sharpening. Image Restoration Degradation Model, Algebraic Approach to
Restoration, Inverse Filtering, Least Mean Square Filters, Constrained Least
Squares Restoration, Interactive Restoration. Image Filtering Techniques: Low
Pass Filters - Smoothing, High Pass Filters - Edge Detection, Sharpening

UNIT III IMAGE SEGMENTATION 9

Image Segmentation Detection of Discontinuities, Edge Linking and Boundary
Detection, Thresholding, Region Oriented Segmentation.Image Compression
Redundancies and their Removal Methods, Fidelity Criteria, Image Compression
Models, Source Encoder and Decoder, Error Free Compression, Lossy
Compression.
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UNIT IV

IMAGE CLASSIFICATION 9

Digital Image Classification: Classification Scheme: Supervised Classification:
Training Sites Selection and Statistical Information Extraction, Discriminate
Functions. Classifier: Maximum Likelihood, Euclidian Distance, Mahalanobis
Distance, Paralellopiped. Unsupervised Classification. Classification Accuracy
Assessment and Error Matrix,

UNITV ~ PRACTICALS =
1.Image Registration: Registration of Bases Map/Topomap, Image to Map, Image
to Image
2.Image Classification: Classification: Supervised, Unsupervised and Use of
Different Algorithms, Change Detection
3. Accuracy Analysis: Producer, User Accuracy, Overall and Mapping Accuracy,
Kappa Coefficient
4. Vector Layers: Generation of Vector Layer, Editing and Topology Building,
Area and Perimeter Estimation
5. Presentation: Map Composition

L T P Total
45 0 15 60

TEXT BOOKS

1. Rafael C.Gonzalez& Richard E.Woods - Digital Image Processing - Pearson Education- 2/e

-2004.

2. Anil.K.Jain - Fundamentals of Digital Image Processing- Pearson Education-2003.

REFERENCE BOOKS

1. B.Chanda&D.DuttaMajumder - Digital Image Processing and Analysis -

Prentice Hall of India - 2002
2. 2. William K. Pratt - Digital Image Processing - John Wiley & Sons-2/e,
2004

E-REFERENCES

NPTEL Video Lectures on Image processing.
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Mapping of CO with PO’s

= — N - ~
co1 3 2 3
CO 2 2 2 3 3 1 3
COo3 2 3 2 2 2 2 3
CcCOo4 2 3 2 2 3 2 1
CO5 2 2 2 2 2 1 2
Total 9 |10 5 2 4 4 7 5 6 3 7 4
‘S,‘:I‘L‘Zd 2 |2 1|1 1|12 |1]2]1]2]1
Note: Total 0 1-5 6-10 11-15

Scaled value 0 1 2 3

Relation No Low Medium High
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Semester \'

Course Code XCE 501

Course Name STRUCTURAL ANALYSIS

Prerequisite MECHANICS OF SOLIDS

L, T |P]|C C H
21|03 2 0 1 0| 4

Course Objectives

Students will be exposed to the theories and concepts of structural analysis.

An understanding of real issues in the behaviours of structures.

To introduce the students to various methods for the analysis of buildings

Course Outcome: After the completion of the course, students will Domain Level

be able to CorPorA

CO1 Identify the behavior of structural element under various Cognitive Understand &

loading condition. Affective Analyse

CO2 Analyse the continuous beams and rigid frames by slope Cognitive Understand &

defection method. Affective Analyse

CO3 Understand the concept of moment distribution and Coeniti Understand &

. . . . gnitive
analysis of continuous beams and rigid frames with and Affecti Analyse
without sway. ective

C04 Superimpose the effects of settlement and rotation of the Cognitive Understand &

supports over the regular analysis. Affective Analyse

CO5 Apply knowledge on advanced methods of analysis of Cognitive Understand &

structures including arches and cables. Affective Analyse

COURSE CONTENT

UNITI  INDETERMINATE FRAMES 12
Degree of static and kinematic indeterminacies for beams and plane frames - analysis of
indeterminate pin-jointed frames - rigid frames.

UNITII  SLOPE DEFLECTION METHOD 12
Continuous beams and Rigid frames (with And without sway) - Symmetry and
Asymmetry- Simplification for hinged end - Support Displacements.

UNITIII MOMENT DISTRIBUTION METHOD 12
Stiffness and carry over factors-Distribution and carryover of Moments- Analysis of
continuous Beams with and without displacement - Plane Rigid Frames with and without
Sway

UNITIV MOVING LOADS AND INFLUENCE LINES 12
Influence lines for reactions in statically determinate structures - Influence lines for shear
force and bending moment in beam sections - Calculation of critical stress resultants due
to concentrated and distributed moving loads.

UNITV  ARCHES AND SUSPENSION CABLES 12

Types of Arches - Transfer of loads - Arch action- Horizontal forces- Analysis of Parabolic
and Circular Arches(Hinged, fixed)- Cables- Components and their functions - Analysis of
Suspension Cables, Reaction-Tension and Length of suspension cables.
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L T P Total

30 | 30| O 60

TEXT BOOKS

1. Vaidyanadhan, R and Perumal, P, “Comprehensive Structural Analysis - Vol. 1 & Vol. 2”, Laxmi
Publications, New Delhi, 2013.

2. L.S.Negi& R.S. Jangid, Structural Analysis”, Tata McGraw-Hill Publications, New Delhi, 2013

3. S SBhavikatti, Structural Analysis”, Vikas Publishing House, 2011.

REFERENCE BOOKS

1. C.K.Wang, “Analysis of Indeterminate Structures”, Tata McGraw-Hill, 2010.

2. B.C Punmia, Ashok Kumar Jain, Arun Kumar Jain, “Theory of Structures”, Laxmi Publication, 2012.
3. DevdasMenon, “Structural Analysis”, Narosa Publishers, 2010.

Mapping of CO with PO’s
- ~ on < n O ~ ) o S e N — ~
o o o o
=« |2 | 2|2 R 2|IR2|2|¢ 2 & &
co1 2 3 1 1
CO2 3 1 1 1
COo3 1 3 2 1 1 1
COo4 3 2 2 1 1 1 1
CO5 1 1 1 1 1 1
Total 10 10 6 2 3 2 1 1 2 3 1
Scaled 2 |2 2 1 11|11 1 1|1
Value
Note: Total 0 1-5 6-10 11-15
Scaled 0 1 2 3
value
Relation No Low Medium High
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Semester \%

Course Code : XCE 502

Course Name : TRANSPORTATION ENGINEERING

Prerequisite : NIL
L|T|P]|C C P A L|T|P|H
2|1|0]3 2 0.5 0.5 21,03

Course Objectives

To understand the importance of transportation and characteristics, the history of highway
development, surveys and classification of roads

To study about the geometric design of highways, traffic characteristics and design of
intersections, the pavement materials and design

To know about the basics and design of various components of railway engineering, the types
and functions of track, junctions and railway stations

To learn about the aircraft characteristics, planning and components of airport

To study about the types and components of docks and harbours

To know about various urban transportation systems and Intelligent Transportation Systems

Course Outcome: After the completion of the course, students will Domain  C Level
be able to orPorA
CO1 Carryout surveys involved in planning and highway Cognitive & Remembering
alignment, design cross section elements, sight distance, Affective Respond &
horizontal and vertical alignment Psychomotor Observation
C02 Implement traffic studies, traffic regulations and Cognitive Analyzing
control, and intersection design determine the Psychomotor Observation
characteristics of pavement materials design flexible and
rigid pavements as per IRC
CO3 Carry out the surveys for railways, airports and Cognitive, Application
harbours Affective & Respond to
Psychomotor ~ Phenomena
Manipulation
CO04 Plan the layout of different types of terminals Cognitive & Understanding
Affective Manipulation
CO5 Demonstrate the fundamentals of Intelligent Cognitive & Remembering
Transportation Systems Psychomotor Observation
COURSE CONTENT
UNIT I INTRODUCTION 9
Importance of transportation, different modes of transportation, characteristics of road
transport, scope of highway and traffic engineering Highway development and planning:
Importance, classification of roads, road patterns, planning surveys; highway alignment
and surveys Highway Geometric Design: Cross section elements, sight distance, design
of horizontal and vertical alignment
UNIT II TRAFFIC ENGINEERING 9

Traffic characteristics - Traffic studies-speed, volume, speed and delay, origin-
destination, parking and accident studies; capacity of urban roads and highways; traffic
operations- regulation and control; design of intersections- at grade and grade
separated Pavement Materials and Design: Specifications and tests on pavement
materials, pavement design factors, design of flexible and rigid pavements as per IRC
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UNIT III RAILWAY ENGINEERING 9

Location surveys and alignment - Permanent way - Gauges - Components -
Functions and requirements - Geometric design Track Junctions-Points and
crossings - types and functions - design and layout - simple problems - Railway
stations and yards. Signaling and interlocking - control systems of train
movements

UNIT IV AIRPORT ENGINEERING 7

Aircraft characteristics - Airport obstructions and zoning - Runway - taxiways
and aprons- Terminal area planning

UNIT V DOCKS AND HARBOURS AND URBAN TRANSPORTATION SYSTEMS 11

Types - Layout and planning principles- breakwaters - docks- wharves and
quays - Transit sheds- warehouses- navigation aids.

Bus transit - Mass Rapid Transit System - Light Rail Transit. Transport
economics and Financing - Intelligent Transportation Systems (ITS)

L T P Total

45 0 0 45

TEXT BOOKS
1. Khanna, S.K and Justo, C.E.G., Highway Engineering, Nem Chand and Bros. 2001
2. Kadiyali, Principles of Highway Engineering, Khanna Publishers, 2019

3. M.M. Agarwal, Railway Engineering, Prabha & Co. 2007.
4. Khanna, S.K. and Arora, M.G. Airport Planning and Design, Nemchand and Bros. 1999.
REFERENCE BOOKS

1. Kadiyali, L.R, Traffic Engineering and Transport Planning, Khanna Publishers, New Delhi, 1999
2. 0za and Oza, Elements of Dock and Harbour Engineering, Charotar Publishing House, 1996.
3. Vazirani V N and Chandola S P “Transportation Engineering - Vol.2”, Khanna Publishers, 1998

E-REFERENCES

1. https://nptel.ac.in/courses/105/101/105101087/
2. https://nptelac.in/courses/105/105/105105107/
3. https://nptel.ac.in/courses/105/104/105104098/

IS Codes
1. IRC and IRC SP codes and manuals
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https://nptel.ac.in/courses/105/101/105101087/
https://nptel.ac.in/courses/105/105/105105107/
https://nptel.ac.in/courses/105/104/105104098/

Mapping of CO with PO’s

— N ) < n O ~ ® o S - N — o~
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= | =|2| 2|2 2|R|2|R|g|g2|l2|2|¢
co1 3 1 1 1 2 1 1 2 1
CO2 1 2 1 1 2 2 1 1 1 2
CcOo3 1 2 1 1 1 2 1 1 1 2 1
co4 2 2 1 1 1 2 1 1 1 1 2 2
CO5 1 3 1 1 1 1 2 2 3 1 1 1 1 1
Total 8 10 4 5 2 7 2 9 3 5 3 5 8 7
Scaled
Value

Note: Total 0 1-5 6-10 11-15
Scaled 0 1 ? 3
value
Relation No Low Medium High
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Semester : V

Course Code : XCE503

Course Name : ENVIRONMENTAL ENGINEERING

Prerequisite :  NIL
L|T|P]|C C P A L|T|P|H
3003 2.5 0 0.5 3,003

Learning Objectives

The objectives of this course is
e To acquire the knowledge on extent of pollution on land, water and air.

e To understand the physical, chemical, and biological phenomena for successful design,
operation and maintenance of water and sewage treatment plants.

To make the students conversant with the processing and disposal of municipal solid waste and
Hazardous Waste.

Course Outcome: After the completion of the course, students will Domain Level

be able to CorPorA

CO1 Understand the qualities of water and wastewater Cognitive Knowledge
CO2 Analyse the principles of water and wastewater Cognitive Comprehension

treatment technologies and their functions

CO3 Plan strategies to control, reduce and monitor air and Cognitive Analysis
noise pollution.

CO04 Identify the most appropriate technique for solid waste Cognitive Understand &
treatment and disposal Affective Analyse
CO5 Understand the fundamentals of Plumbing work in Cognitive Understand
residential buildings Affective
COURSE CONTENT
UNIT I WATER AND SEWAGE 12

Water: -Sources of Water and quality issues, water quality requirement for different
beneficial uses, Water quality standards, water quality indices, Water Supply systems,
Need for planned water supply schemes, Water demand industrial and agricultural water
requirements, Components of water supply system; Transmission of water, Distribution
system, Various valves used in W/S systems, service reservoirs and design.

Sewage- Wastewater quality parameters Storm Water- Quantification and design of Storm
water; Sewage and Sullage, Quantity of Sewage, Sewage flow variations. Conveyance of
sewage- Sewers, shapes design parameters, operation and maintenance of sewers,
Sewage pumping; Sewerage, Sewer appurtenances, Design of sewerage systems, Pollution
due to improper disposal of sewage. Government authorities and their roles in water
supply, sewerage disposal

UNIT 11 WATER AND WASTEWATER TREATMENT 10

Water Treatment: Aeration, sedimentation, coagulation flocculation, filtration,
disinfection, advanced treatments like adsorption, ion exchange, membrane processes.

Wastewater treatment: Aerobic and anaerobic treatment systems, suspended and
attached growth systems, Septic tank, grey water treatment.
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UNITIII  AIR AND NOISE 8

Air - Composition and properties of air, Quantification of air pollutants, Monitoring of air
pollutants, Effects of Air pollution, Air pollution- Occupational hazards, Urban air
pollution automobile pollution, Air quality standards, Control measures for Air pollution,
construction and limitations.

Noise- Basic concept, measurement and various control methods.

UNITIV  SOLID AND HAZARDOUS WASTE MANAGEMENT 8

Solid waste management-Municipal solid waste, Composition and various chemical and
physical parameters of MSW, Collection, transport, treatment and disposal of MSW.
Special MSW: waste from commercial establishments and other urban areas, solid waste
from construction activities, biomedical wastes. Government authorities and their roles in
Solid waste management and monitoring/control of environmental pollution.

Hazardous waste: Types and nature of hazardous waste

UNIT V BUILDING PLUMBING 7

Introduction to various types of home plumbing systems for water supply and waste
water disposal, high rise building plumbing, Pressure reducing valves, Break pressure
tanks, Storage tanks, Building drainage for high rise buildings, various kinds of fixtures
and fittings used.

L T P Total

45 0 0 45

TEXT BOOKS

1.

Peavy, H.s, Rowe, D.R, Tchobanoglous, G. Environmental Engineering, Mc-Graw - Hill International
Editions, New York 1985.

2. MetCalf and Eddy. Wastewater Engineering, Treatment, Disposal and Reuse, Tata McGraw-Hill, New
Delhi.

3. Integrated Solid Waste Management, Tchobanoglous, Theissen& Vigil. McGraw Hill Publication
International Editions, New York 1985.

4. CPHEEO Manual on Water Supply And Treatment, 1999

5. CPHEEO Manual on Sewerage And Sewage Treatment,1993

REFERENCES

1. B.C. Punmia, Watersupply Engineering, Volume -II, Laxmi Publication 2008

2. B.C. Punmia, Wastewater Engineering, Volume - II, Laxmi Publication 2008

3. S.K. Garg, Wastewater Engineering, Khanna Publishers, New Delhi, 2007

4. Gurucharan Singh,” Water supply and Sanitary Engineering”, Standard Publishers Distributors,
2009

5. Garg, S.K, “Environmental Engineering I & II”, Khanna Publishers, New Delhi 2007

6. Rangwala, “ Water Supply and Sanitary Engineering PB,24 /e, Charotar Publishing house Pvt. Ltd.-

Anand, 2011

Introduction to Environmental Engineering and Science by Gilbert Masters, Prentice Hall, New
Jersey.

Standard methods for the Examination of Water and Wastewater,17tEdition, WPCF,APHA and
AWWA,USA,1989.
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Mapping of CO with PO’s

- o~ o < n O ~ © o - o~
Co0O-O Nl O o
2 2g|2|e|e|e|g |8 BREREY B 7
co1 1 3 1 1 1 1 1
co2 1 3 1 1 1 2 2 1
co3 1 1 2 1 1 1 2
Co4 1 1 1 1 1 2 1 1
cos5 2 2 3 2 5
Total 2 3 9 7 2 2 2 9 2 2 11 1
‘Sfaled 11021211110l 2]o0ol1]1]3]|1
alue
Note: | Total 0 1-5 6-10 11-15
Scaled 0 1 2 3
value
Relation No Low Medium High
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Semester : V

Course Code : XCE504

Course Name : GEOTECHNICAL ENGINEERING - II

Prerequisite MECHANICS OF SOLIDS AND GEOTECHNICAL ENGINEERING - I
LI T|P|C C P A L|T|P|H
21|03 2 0.5 0.5 2|10 3

Course Objectives

e To understand the application of soil properties in stability of slope analysis, improvement of
soil strength and effect of lateral earth pressure on geostructures.

o To estimate the load carrying capacity of different types of soils

o To satisfy the expectation of ability of calculating the dimensions of shallow foundations

e To know about the types, analysis and design of deep foundations, geo-environmental,
geotechnical earthque engineering

Course Outcome: After the completion of the course, students will Domain  C Level
be able to orPorA
co1 Identify and analyze different types slope failures. Cognitive & Remembering &
Affective Analyzing
C02 Analyze earth retaining structures with different Cognitive Analyzing &
load.lr.lg c_ondltlons and able to understand the soil Ao ctive Responding
stabilization methods
Cco3 Determine the safe bearing capacity of different soils. Cognitive, Applyzing
Calculate the size and shape of foundation required Affective & g
for actual loading from structures. Psychomotor ) )
Manipulating
co4 Demonstrate the failure modes of piles, piers and Cognitive & Understanding
caissons Psychomotor &
Manipulating
CO5 Understand the effect of soil pollution and soil Cognitive & Remembering
dynamics on foundation performance Affective Analyzing
COURSE CONTENT
UNIT I STABILITY OF SLOPES
Classifications of slopes, Stability analysis of infinite slopes. Stability analysis of finite
slopes by Swedish and Friction circle method.
Stability analysis by Taylor’s stability number, Taylor stability number
curves. Stability of slopes of earthen embankments under sudden draw down, steady
seepage and during construction. Bishop’s method of stability analysis.
UNIT II SOIL RETAINING WALLS AND GROUND IMPROVEMENT TECHNIQUES

8

8

Active, passive and earth pressure at rest. Rankine’s and Coulomb’s theories of earth
pressure. Rebhann’s and Culman’s graphical methods for active earth pressure for
vertical and inclined back retaining walls, horizontal and inclined cohesion less back
fill. Earth pressure on cantilever sheet piles Stability analysis of retaining walls.
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UNIT III

UNIT IV

UNIT V

Ground modification by vibro replacement, stone columns, preloading and
prefabricated drains, Reinforced earth structures, Introduction to geotextiles and
geomembranes, applications of geotextiles, design methods using geotextiles, geogrids,
geonets, gecomembranes, geotubes, grouting, deep mixing, PVDs, vacuum consolidation.

BEARING CAPACITY OF SOIL AND SHALLOW FOUNDATIONS 10

Methods of estimation of bearing capacity, effect of water table on bearing capacity,
Terzaghi, Vesic, Hansen, Moyerhof’s analysis, Bearing capacity of stratified soils. IS
code recommendations for minimum depth, factor of safety, design for local shear and
general shear failure. Methods of estimation of settlement of footings. Limits of
settlements for various structures, Methods of finding out bearing capacity from plate
load test, standard penetration test data. Collapsible soil; Identification, Collapse
settlement: foundation design. Behaviour of expansive soil, foundation practices,
underreamed piles. Methods of finding out load carrying capacity of under reamed
piles in clayey and sandy soil. Provision of IS 2911 Part I11-1980 for design of under-
reamed pile foundations.

DEEP FOUNDATIONS AND MACHINE FOUNDATIONS 10

Philosophy of deep foundation, piles - classification, estimation of individual and group
capacity, static and dynamic approaches, pile load test, settlement of pile and pile
groups, negative skin friction. piers, caissons or well foundation - analysis, tilting and
corrections, Cofferdams - construction, use.

Machine foundations; introduction, machine vibration, structural design of foundation
to rotary machines, impact machines, vibration characteristics, design consideration of
foundation to impact machine, grillage, pile and raft foundation.

ENVIRONMENTAL GEOTECHNOLOGY AND EARTHQUAKE 9
GEOTECHNOLOGY

A consideration of technical and scientific aspects of key geo-societal issues. Case
studies and analysis of current and historic databases will be used to illustrate topics
including impact of climate change, energy resources, water and soil pollution, and
health risks posed by heavy metals and emerging pollutants. Sanitary land fills,
settlement of sanitary land fill.

Introduction to soil dynamics, Different methods of analysis for earthquake conditions
- Pseudo-static method of design - Effect of earthquake forces on various foundations,
Liquefaction, Tsunami, soil behavior during earthquake - foundation settlement and
land sliding during earthquake - remedial measures.

Application of Remote Sensing, GIS and GPS in contaminated soil mapping and other
geotechnical study

L T P Total

30 | 15 0 45

TEXT BOOKS

1. Murthy, V. N. S. “Geotechnical Engineering: Principles and Practices of Soil Mechanics and
Foundation Engineering”, CRC Press, 2002

2. Purushothama Raj, P. Ground Improvement Techniques, Laxmi Publications. 2016

3. Venkatramaiah, C. “Geotechnical Engineering”, New Age International Publishers, New Delhi,
3rd edition, 2005, Reprint 2011.

4. Punmia. B.C,,Asok Kumar Jain and Arun Kumar Jain, “Soil Mechanics and Foundations” Laxmi
Publications Pvt. Ltd., New Delhi, Sixteenth edi.tion,2005
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REFERENCE BOOKS

1. Terzaghi, K., Peck, R. B. &Mesri, G., “Soil Mechanics in Engineering Practice”, Wiley, 1996.

. Craig, R.F. “Craig’s Soil Mechanics”, 7th Ed., Spon Press, 2004.

. Holtz, R.D. & Kovacs, W.D., “An Introduction to Geotechnical Engineering”, Prentice Hall, 1981.
. Lambe, T.W. & Whitman, R.V., “Soil Mechanics”, John Wiley & Sons, 1979.

. Mitchell, ].K. & Soga, K., “Fundamentals of Soil Behaviour”, John Wiley & Sons, 2005.

Coduto, D.P. “Geotechnical Engineering: Principles and Practices”, Pearson Education, Prentice
Hall, 2007.

7. Jie Han, “Principles and Practice of Ground Improvement”, John Wiley & Sons, 2020

o U1 oA W N

8. Das, B.M. “Principles of Geotechnical Engineering”, Thomson Books, 2013.
E-REFERENCES
1. https://nptelac.in
2. https://nptel.ac.in/courses/105/101/105101201/
3. http://www.nitttrchd.ac.in/sitenew1 /civil /civil.php#page=page-1
IS Codes
1. IS:2974 (Partlto V) code of practice for different types of machine foundation
2. 1S: 6403 - 2016 - Code of practice for shallow foundation
3. 1S:1904 - 2002 - Code of practice for design and construction of foundation
4. 1S: 2911 - 20016 - Code of practice for design and construction of pile
5. IRC - 78 - 2000 - Code of practice for road bridges and specifications

Mapping of CO with PO’s

- o~ o - n © ~ o o S h a = N
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2leleejelele|e|e|e|e 2|8 ¢
co1 1 1 1 1 1 1 1 1 2
COo2 2 1 1 1 1 2 1 1 2 2
co3 1 1 2 1 1 1 3 2 1 1 1 2
co4 1 1 1 1 1 1 1 1 1 1 2 2
CO5 2 2 1 1 1 1 1 3 3 1 1 1 2 2
Total 7 6 5 5 3 5 1 10 3 6 3 5 8 10
Scaled
Value
Note: Total 0 1-5 6-10 11-15

Scaled 0 1 5 3

value

Relation No Low Medium High
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Semester 1V

Course Code :  XCE507
Course Name : ENVIRONMENTAL ENGINEERING LAB
Prerequisite g -
L|T|P|C C P A L | T
0|0 |11 3 0 0 00|22

Course Objectives
¢ To understand the analysis of water and Waste water

¢ To understand the level of Noise pollution
¢ To gain knowledge about the suitability of water for drinking and construction purpose

¢ To provide the knowledge of effluent standards for disposal.

Course Outcome: After the completion of the course, students Domain  C Level
will be able to orPorA
CO1 Understand and analyse the qualities of water Psychomotor Understanding

& Observation
C02 Understand and analyse the qualities of waste water Psychomotor Understanding
& Observation

CO3 Identify the level of Noise pollution Psychomotor Analyzing

CO4 Gather the knowledge about the suitability of water Affective & Analyzing &
and effluent disposal standards Psychomotor Observation

EXPERIMENTS 30 HRS.

Physical Characterization of water: Turbidity, Electrical Conductivity, pH

Analysis of solids content of water: Dissolved, Settleable, suspended, total, volatile
Alkalinity and acidity

Total Hardness

Analysis of ions: chloride and sulfate

Optimum coagulant dose

Residual chlorine

Dissolved Oxygen (D.0) and Biochemical Oxygen Demand (BOD)

Chemical Oxygen Demand (COD)

10. Ambient noise measurement

O O N W

P - 30Hrs.
TEXT BOOKS
1. CPHEEO Manual on Water Supply And Treatment, 1999
2. CPHEEO Manual on Sewerage And Sewage Treatment,1993
REFERENCES

1. Standard methods for the Examination of Water and Wastewater,17tEdition, WPCF,APHA and
AWWA,USA,1989.
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Mapping of CO with PO’s

- o~ <+ n O ~ (o) o - o~
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co1 2 2 1 1 1
co2 2 2 1 1 1
co3 2 1 1 1 1
co4 2 1 1 1 1 1
Total 8 5 4 1 1 4 3 1
Scaled
2 1 1 1 1 1 1 1
Value
Note: Total 0 1-5 6-10 11-15
Scaled 0 1 2 3
value
Relation No Low Medium High
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Semester : V

Course Code : XCE508
Course Name : CONCRETE AND HIGHWAY LAB
Prerequisite : TRANSPORTATION ENGINEERING
L|T|P|C C P A
0|03 |3 2 0.5 0.5 0/ 0|3]|6

Course Objectives
e To understand the handling of equipments
e To provide the hands on training in determination of properties of pavement materials

e To provide the knowledge on the use of experimental results pertaining to pavement design

Course Outcome: After the completion of the course, students will Domain  C Level
be able to orPorA
CO1 Identify and analyze various types of pavement Psychomotor  Remembering &
materials Observation
CO2 Determine the necessary properties of pavement Psychomotor  Analyzing
materials Respond to
Phenomena
Observation
CO03 Investigate the appropriate methods and equipments. Psychomotor Remembering
Observation
COURSE CONTENT
Experiments in Transportation Engineering 30

Tests on Aggregates
e C(BRtest.
e Aggregate crushing value test.
e Los Angeles abrasion value test of aggregates.
e Aggregate impact value test.
e Shape test of aggregates - Flakiness Index
e Specific gravity and water absorption test for coarse aggregates.
e Fineness modulus
Tests on Bituminous Materials
e Softening point (Ring and ball test) of bitumen.
e Penetration value test of bitumen.
e Marshall Stability test.
e Specific gravity.
e Losson heating
e Design of B C mix

e Binder content

P Total
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TEXT BOOKS

1. Khannas. K, Justo.C.E.G and Veeraragavan A. “Highway Engineering”, Nemchand Publishers,
2014.

2. Subramanian K.P., “Highways, Railways, Airport and Harbour Engineering”, Scitech Publications
(India), Chennai, 2010

3. Kadiyali.L.R. “Principles and Practice of Highway Engineering”, Khanna Technical Publications,
8th edition Delhi, 2013.

REFERENCE BOOKS

1. Highway Materials and Pavement Testing, Nem Chand and Bros., Roorkee, Revised Fifth Edition,
2009

2. Mix Design Methods Asphalt Institute Manual Series No. 2, Sixth Edition,1997, Lexington, KY, USA

E-REFERENCES

1. https://www.vlab.co.in/ba-nptel-labs-civil-engineering

IS Codes

1. Methods for testing tar and bituminous materials, IS 1201-1978 to IS 1220- 1978, Bureau of
Indian Standards

2. Methods of test for aggregates, IS 2386 - 1978, Bureau of Indian Standards

Mapping of CO with PO’s

- | a ||| 1] |~ |l | 8|2 8| 2|

o o o o

= | = 2|2 R 2|R|EB|22|2|g|g|g|¢2
co1 2 3 1 1 1 1
CO2 2 3 1 1 1 1
co3 2 3 1 1 1 1 1 1
Total 6 9 3 1 1 3 3 3
Scaled
Value

Note: Total 0 1-5 6-10 11-15
Scaled 0 1 2 3
value
Relation No Low Medium High
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https://www.vlab.co.in/ba-nptel-labs-civil-engineering

Semester : Vv

Course Code :  XCE HR3

Course Name . REMOTE SENSING

Prerequisite :  NIL
LI T|P|C C P A L|T|P|H
3/0|1)| 4 1.5 1.0 0.5 3/0|1]5

Course Objectives

¢ Understand the basic concept of Remote Sensing and know about different types of
satellite and sensors.

e [llustrate Energy interactions with atmosphere and with earth surface features,
Interpretation of satellite and top sheet maps

¢ Understand different components of GIS and Learning about map projection and
coordinate system

Course Outcome: After the completion of the course, students will Domain Level
be able to CorPorA
CO1  Understand the basics of Remote Sensing Cognitive Understanding

CO2  Analyze different features of ground information to Cognitive Analysing
create raster or vector data.

CO3  Demonstrate digital classification and thematic Psychomotor Set
maps for solving specific problems.

CO4  Construct the matic maps based on the GIS analysis  Psychomotor ~Mechanism

CO5  Identify the remote sensing data for soil mapping Affective Receiving
COURSE CONTENT
UNITI REMOTE SENSING 9

Definition -Historical Components of Remote Sensing Principles & methods of
remote sensing - Active and Passive remote sensing - Remote Sensing platforms
-Electromagnetic radiation- Spectrum- Block body radiation - planks law -
Stefan - Boltzmann law - satellites classification -based on orbit- sun
synchronous and Geosynchronous based on purpose Earth Resources satellites,
communication satellite Weather satellites Spy satellites Sensors Description of
sensor in landscape, spot, IRS series and current satellites- Radar SLAR-and SAR

UNIT II EMR INTERACTIONS 9

Interaction with atmosphere Scattering of EMR Raleigh, Mie, Non Selective and
Raman Scattering Bach scattering Speckle EMR Interaction with water and
Ozone Atmospheric windows and its significance EMR interaction with the earth
surface materials Radiance, irradiance, Absorbed and Transmitting energy -
reflectance- Specular- and diffuse surface- Spectral signature - and curves EMR
interaction with soil Resolution Spectral, Spatial, Radiometric, and Temporal.
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UNIT III

UNIT IV

UNIT V

EARTH RESOURCE AND ENVIRONMENTAL SATELLITES 9

Introduction to various sensing Platforms, SPOT satellites, Landsat satellites,
JERS satellites, Indian Remote sensing satellites, Geostationary Environmental
Satellites, Polar orbiting NOAA Environmental satellites, Future satellite
systems, Various satellite radar systems like JERS-1, ERS 1,SIR-A Mission,
Radarsat, Aimaz-1, Seasat, - Water resources — watershed management - Urban
Studies - Flood Management- Fishing Forestry etc.,

THERMAL RS AND MICROWAVE REMOTESENSING 9

Concepts of Thermal remote sensing, Thermal properties of materials,
Emissivity, Radiant temperature, Thermal conductivity, Thermal capacity,
thermal inertia, Apparent thermal inertia, Thermal diffusivity. Derivation of
emissivity and land surface estimation from thermal imagery. Fundamentals of
polarimetric and passive microwave Remote sensing; Processing of SAR, polSAR
and passive microwave remote sensing data, SAR Interferom try, DInSAR,,
Polarimetric decomposition methods, PolSAR Tomography

REMOTE SENSING AND APPLICATIONS 9

Fundamentals, analysis and applications of LIDAR remote sensing in various
areas of natural resources and environmental monitoring and management
including earth sciences, Coastal zone Mapping, Land surface Temperature and
surface Temperature,

Ground water potential Mapping, Land suitability Analysis(Landslide), Data
acquisition for Remote sensing -IHS method.Crop Acreage estimation -
Estimation of Crop Water Requirement - Crop condition - Soil mapping -
classification of soil with digital numbers - soil erosion mapping- reservoir
sedimentation using image processing

L T P Total

45 | 0 | 15 60

PRACTICALS

1.Visual Interpretation of Thermal Images

2.Visual Interpretation of SAR Data

3.Visual Interpretation of Satellite Imagery

4.Interpretation of Land use and Land cover Map

TEXT BOOKS

1. Remote Sensing of the environment- An earth resource perspective- 2nd edition- by John R. Jensen,
Pearson Education.

2. Introduction to geographic information system- kang - Tsung Chang, Tata McGraw- Hill Education
Private Limited
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REFERENCE BOOKS
1. Concepts & Techniques of GIS by C.P.Lo Albert, KW. Yonng, Prentice Hall (India) Publications.

2. Remote Sensing and Geographical Information systems by M.Anji Reddy JNTU Hyderabad 2001,
B.S. Publications.

3. Principals of Geo physical Information System- Peter A Burragh and Rachael A. Mc Donnell, Oxford
Publishers 2004

4. Basics of Remote Sensing and GIS by S. Kumar, laxmi Publications.

E-REFERENCES

NPTEL Video Lectures on Remote sensing

Mapping of CO with PO’s
- e | | 1w | |~ o | |8 |59~ = |
) o o o
== |2 |2|R|IB|2|R|BB|2g|g2|2 |2 ¢
CcOo1 3 2 1 2 3 2 2
CO2 3 2 2 2 2 3 1 2
COo3 2 2 2 2 2
CO4 1 1 2 2 2 2 3 2 2 1
CO5 1 2 2 3 1
Total 4 6 9 7 8 5 7 6 6 5 3 3
Scaled 12 2 2121222111
Value
Note: Total 0 1-5 6-10 11-15
Scaled value 0 1 2 3
Relation No Low Medium High
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Semester : VI

Subject Name : DESIGN OF RCC STRUCTURES
Subject Code : XCE601
Prerequisite : STRUCTURAL ANALYSIS
L T P H C P A
3 0 0 3 2.5 0 0.5

Course Objectives

1. Students will be exposed to the theories and concepts of structural design.

2. Hands-on design experience and skills will be gained and learned through problem sets

and a comprehensive design project using software.

3. Anunderstanding of real-world open-ended design issues will be developed.

Level

Understand
Understand

Analyse &
Apply
Analyse &
Apply

Analyse &
Apply

9

9

9

9

Course Outcome: After the completion of the course, students Domain
will be able to CorPorA
Cco1 Perceive the knowledge on basics of design Cognitive
€02 Interpret ultimate and serviceability limit state Cognitive
approaches in current structural design philosophy
Cco3 Understand the design concept of structural  Cognitive &
elements Affective
CO4 Model building structure and analyse structural — Cognitive &
elements for design actions Affective
CO5 Analyse and design different types of footing Cognitive &
Affective
COURSE CONTENT
UNIT I METHODS OF DESIGN OF CONCRETE STRUCTURES
Study of the strength, behavior, and design of indeterminate reinforced concrete
structures, Load and stresses, load combinations, Working stress and limit state
approach. Concepts of Yield line theory
UNIT II LIMIT STATE DESIGN FOR FLEXURE
Design of one way and two way slab - singly and doubly reinforced beams-
continuous beams -Flanged beams - Staircase.
UNIT III LIMIT STATE DESIGN FOR SHEAR, BOND AND TORSION
Behaviour of RC members in bond and anchorage - Design requirements -Behaviour
of RC beams in shear and torsion - Design of RC members for combined bending
shear and torsion.
UNIT IV DESIGN OF COLUMNS
Types of columns -Design of short columns for axial, uniaxial and biaxial bending -
Design of slender column.
UNITV DESIGN OF FOOTINGS

9

Design of Isolated footings (Flat and Sloped) - Design of combined rectangular
footing for two columns only - Design of Raft Footing.
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L T P Total

45 0 0 45

TEXT BOOKS

1. Varghese, P.C., “Limit State Design of Reinforced Concrete”, Prentice Hall of India, Pvt.
Ltd., New Delhi,Second Edition, 2010.

2. Krishna Raju, N, “Design of Reinforced Concrete Structures”, CBS Publishers &
Distributors, New Delhi,2007.

REFERENCES

1. DevadasMenon&UnnikrishnanPillai, Reinforced Concrete Design,Tata McGraw-Hill
Publishing Company Ltd., New Delhi 2011

2. Dr.P.Purushothaman, Reinforced Concrete Structures, Oxford Publication (P) Ltd, Delhi,

2007.
3. M.L.Gambhir, Design of reinforced concrete structures, PHI Learning Private Limited,
2013.
. 1S456-2000, Plain and Reinforced Concrete - Code of Practice, 4threvision
5. SP16-1980.

Mapping of course outcomes with program outcomes

(=] i [q\]

co1 3 1 2
C0o2 2 3 1 1 1 3 1

Cco3 1 1 3 1 1 1 1 1 1

Co4 1 2 1 1 1 1 3

CO5 1 2 1 1 1 1 3

8 4 8 4 2 2 3 2 3 12

Note: Total 0 1-5 6-10 11-15

Scaled value 0 1 2 3

Relation No Low Medium High
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Semester : VI

Course Code : XCE602

Course Name : DESIGN OF STEEL STRUCTURES

Prerequisite :  MECHANICS OF SOLIDS
L|T|P|C C P A L|T|P|H
3|1 4 2 1 0 3| 2 5

Course Objectives

To understand the provisions of 1S800-2007 code of practice for the design of structural members
using various connections and cross-sections.

To study the behavior and design of compression, tension members and flexural members using
simple and built-up sections.

To study the design of bolted and welded connections.

Course Outcome: After the completion of the course, students will Domain  C Level

be able to orPorA

CO1 Design of structural connections Cognitive Understand

CO2 Design of tension Cognitive &  Analyse & Apply
Affective

CO3  Design of compression members Cognitive Understand

CO4 Understand fabrication of plate girders and gantry Cognitive Understand

girders

CO5 Design of structural elements of Industrial Structures. Cognitive Understand

COURSE CONTENT

UNIT I CONNECTIONS 9

Properties of steel — Structural steel sections - Limit State Design Concepts - Loads on
Structures — Metal joining methods using welding, bolting - Design of bolted and welded
joints - Eccentric connections - Efficiency of joints — High Tension bolts

UNIT 11 TENSION MEMBERS 9

Types of sections - Net area - Net effective sections for Angles and Tee - Design of
connections in tension members - Use of lug angles - Design of tension splice - Concept
of shear lag

UNIT III COMPRESSION MEMBERS 9

Types of compression members - Theory of columns - Basis of current codal provision
for compression member design - Slenderness ratio - Design of single section and
compound section compression members - Design of lacing and battening type columns
- Design of column bases - Gusseted base

UNIT IV BEAMS 9

Design of laterally supported and unsupported beams - Built up beams - Beams
subjected to biaxial bending - Design of plate girders- Intermediate and bearing
stiffeners - Web splices - Design of beam columns

UNIT V TRUSSES AND INDUSTRIAL STRUCTURES 9

Roof trusses - Roof and side coverings — Design loads - Design of purlin and
elements of truss- Design of gantry girder
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L T P Total

45 0 0 45

TEXT BOOKS

1. N.Subramaniayan , “Design of Steel Structures: Theory and Practice” , Oxford University Press,
2010.

2. S.S Bhavikatti, “Design of Steel Structures”, LK International Publishing Houses Pvt. Ltd, 2012.
3. Ramachandra S., “Design of Steel Structures - Vol. [ & I1”, Standard Publication, New Delhi,2010
REFERENCE BOOKS

1. Duggal S.K, “Limit state Design of Steel Structures”, 2nd edition, Tata McGraw - Hill Education,
2014

Dayaratnam, P., “Design of Steel Structures”, A.H.Wheeler& Co. Ltd., Allahabad, 2008
Jack C. McCormac, Stephen F.Csernak, “Structural Steel Design”Prentice Hall, Jul 2011

IS Codes

1. IS800-2007, General Construction in Steel, Code of Practice.
2. SP6 -1 : ISI Hand Book of Structural Engineers, Part -1

Mapping of CO with PO’s
- ~ o < n O ~ © o S e a = I\
o o o (@]
== |2 |R|2|2B|IR|2 2|g|g|lg|2 ¢
Cco1 2 1 3 2 1 1 1 2
CO2 2 1 3 2 1 1 2
COo3 1 1 3 1 1 1
cOo4 3 1 3 3 1 1 2
CO5 2 1 2 1 1 2
Total 10 5 15 9 1 3 2 1 2 9
Scaled 2 |1 3 |21 |1]1]1]1 2
Value
Note: Total 0 1-5 6-10 11-15
Scaled 0 1 2 3
value
Relation No Low Medium High
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Semester
Course Code

Course Name

Prerequisite STRUCTURAL ANALYSIS
L| T|P|C C P A H
3100 3 2 0 1 0|3
COURSE OBJECTIVES

VI
XCE603

CONSTRUCTION ENGINEERING & MANAGEMENT

To introduce the students to the basic concepts and principles of construction management.

To familiarize the students with the various construction management techniques including

scheduling, resource management.

To study the elements of quality control and safety of construction projects.

COURSE OUTCOMES DOMAIN LEVEL
At the end of this course, the students should be able to
co1 Understand the basic concepts of construction Cognitive Understanding
management such as types and functions of
management, life-cycle stages of projects, project
delivery types of contracts, and bidding
Cco2 Ascertain a basic ability to plan, control and Cognitive Understanding
monitor construction projects with respect to Affective Responding
time and cost
Co3 Understanding of modern construction Cognitive Understanding
practices.
Co4 Receiving an idea how construction projects are Cognitive Understanding
administered with respect to contract structures  Affective Responding
and issues.
CO5 Ability to put forward ideas and understandings Cognitive Understanding
to others with effective communication processes.  aAffective Responding
COURSE CONTENT
UNIT I BASICS OF CONSTRUCTION
Unique features of construction, construction projects types
and features, phases of a project, Agencies involved and their methods of execution.
UNIT II CONSTRUCTION PLANNING AND SCHEDULING 13
Stages of project planning: pre-tender planning, Pre-construction planning, detailed
construction planning, Process of development of plans and schedules, work break-
down structure, activity lists, estimating durations, sequence of activities,
Techniques of planning- Bar charts, Gantt Charts. Networks:
preparation of CPM networks: activity on link and activity on node representation,
computation of float values, PERT- determining three time estimates, analysis.
UNIT III CONSTRUCTION METHODS & EQUIPMENT BASICS 09

Types of foundations and construction methods; Basics of Formwork and Staging;
Common building construction methods (conventional walls and slabs; Basics of Slip
forming for tall structures)Equipment for Earthmoving, Dewatering; Concrete
mixing, transporting & placing; Cranes, Hoists and other equipment for lifting;
Equipment for transportation of materials.
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UNIT IV

UNIT V

TEXT BOOKS

PROJECT PLANNING,ORGANIZING, MONITORING & CONTROL 09

Site layout including enabling structures, developing site organization,
Documentation at site; Manpower: planning, organizing, staffing, motivation;
Materials: concepts of planning, procurement and inventory control; Equipment:
Funds: cash flow, sources of funds; and S-Curves. Earned Value; Resource
Scheduling- Bar chart, resource constraints and conflicts; Common Good Practices in
Construction. Supervision, record keeping, periodic progress, reports, periodical
progress meetings. Updating of plans: purpose, frequency and methods of updating.
Common causes of time and cost overruns and corrective measures.

CONSTRUCTION QUALITY & CONTRACTS MANAGEMENT 09

Concept of quality, quality of constructed structure, use of manuals and checKklists for
quality control, role of inspection, basics of statistical quality control. Safety, Health
and Environment on project sites: accidents; their causes, effects and preventive
measures, costs of accidents, occupational health problems in construction,
organizing for safety and health.

Importance of contracts; Types of Contracts, parties to a contract; Common contract
clauses (Notice to proceed, rights and duties of

Various parties, notices to be given, Contract Duration and Price. Performance
parameters; Delays, penalties and liquidated damages; Force Majeure, Suspension
and Termination. Changes & variations, Dispute Resolution methods. Classification of
costs, time cost, trade-off in construction projects, compression and decompression.

L T P Total

30 |15 | O 45

1. Kumar NeerajJha, “Construction Project management”, Dorling Kindersley, Publishers, New
Delhi.2013.

2. Chitkara.K.K, “Construction Project Management planning, Scheduling and control”, Tata
McGraw Hill Publishing Company, New Delhi, 2010.

3. National Building Code, Bureau of Indian Standards, New Delhi, 2017.

REFERENCES

1. Punmia, B.C., Khandelwal, K.K., “Project Planning with PERT and CPM”, Laxmi
Publications, 2016.

2. Vohra.N.D,, “Quantitative Techniques in Management”, Tata McGraw Hill Publishing Company,
New Delhi, 2010.

3. Joy.P.K, “Total Project Management”, Macmillan India Ltd, New Delhi, 2000.
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Cos Versus Pos Mapping

o - N \n o~

- N| ™ <+ LN O >~ =) =N v b i () (=)

o ol O o @] o (@] o (@] o (@] (@] 7] 7]

a -9 -9 a a a a a a a a -V -V -
Cco1 1 3 2 1 1 1 1
C02 2 1 2 1 1 1 1 1
COo3 2 1 1 1 2 1 1
C0o4 2 1 1 1 1 1
CO05 2 1
Total 422 |3 3|5 4|5 |5 |2|1]1]|3]:2
Values
Scaled | 4 |40 ¢ | 1 | 1 | 11|11 1l1]1]1]1
Value
Note: Total 0 1-5 6-10 11-15

Scaled 0 1 5 3

value

Relation No Low Medium High
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Semester 1 VI

Course Code : XGS606
Course Name : Professional Skills
Prerequisite : Nil
L|T|P|C C P
1,02 |3 2.60 0.40 0
Course Outcome: After the completion of the course, students

will be able to

Cco1
Cc02
Cco3
co4
Co5

COURS
UNIT I

Ability to understand communications
Apply the known skills for career
Identify inner strength

Construct the attitude as a professional
Practicing Etiquettes

E CONTENT

Communication

1.1 - Brainstorming
1.2 - LSRW

UNIT 11 Career SKkills

2.1 - Resume & CV preparing Skills
2.2 - Interview Skills

2.3 - Exploring Career Opportunities

UNITIII Team SKkills

3.1 - Listening as a Team Skill
3.2 - Team Building at work place

UNITIV Professional SKkills

4.1 - Attitude and Goal Setting
4.2 - Verbal and Non Verbal Communications

UNITV  Professional Etiquettes

5.1 - Social Etiquettes
5.2 - Cultural Ethics at work place

L
0 4 5
Domain Level
CorPorA
Cognitive Remember
Cognitive Apply
Cognitive Remember
Cognitive Create
Esychomoto Guided Response
9
9
9
9
9
L Total
30 0 30
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SUGGESTED READINGS

1.

Er. A. K. Jain, Dr. Pravin S. R. Bhatia, Dr. A. M. Sheikh Professional Communication
Skills S. Chand Publications, 2015

2. Alan Pannett. Key Skills for Professionals: How to Succeed in Professional Services, Kogan

Page; 1st edition, 2013

Mapping of CO with PO’s
- ~ on < n © ~ | © o S h a = N
© | © 2 |2
= | =2 |2|28 2 B2 |2 |g|2 |22 |2
Co1 1 3 3 2
CO2 1 3 3 2
Cco3 2 3 2
CO4 1 2 3 2
CO5 1 2 3 2
1 1 1
Total 5 9 5 0
Scaled 0/0o |o |0 |o 0 |o|1 |2 [3 |o |2 |o |o
Value
Note: Total 0 1-6 7-12 13-18
Scaled 0 1 2 3
value
Relation No Low Medium High
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Semester VI

Course Code :  XUM607

Course Name : CYBERSECURITY

Prerequisite : Nil

L|T P |H
3,010 0 0 0 3

Course Outcome: After the completion of the course, students Domain Level

will be able to CorPorA

CO1 Ability to understand communications Cognitive Remember

C02 Apply the known skills for career Cognitive Apply

CO03 Identify inner strength Cognitive Remember

CO4 Construct the attitude as a professional Cognitive Create

CO5 Practicing Etiquettes Psychomotor  Guided Response

COURSE CONTENT

UNIT I INTRODUCTION 9
Cyber Security - Cyber Security policy - Domain of Cyber Security Policy - Laws and
Regulations - Enterprise Policy - Technology Operations - Technology Configuration -
Strategy Versus Policy - Cyber Security Evolution - Productivity - Internet - E
commerce - Counter Measures - Challenges

UNITII  CYBER SECURITY OBJECTIVES AND GUIDANCE 9

Cyber Security Metrics - Security Management Goals — Counting Vulnerabilities -
Security Frameworks - E Commerce Systems - Industrial Control Systems - Personal
Mobile Devices - Security Policy Objectives - Guidance for Decision Makers - Tone at the
Top - Policy as a Project- Cyber Security Management - Arriving at Goals - Cyber
Security Documentation. The Catalog Approach - Catalog Format - Cyber Security Policy
Taxonomy.

UNITIII CYBER SECURITY POLICY CATALOG 9
Cyber Governance Issues - Net Neutrality - Internet Names and Numbers - Copyright
and Trademarks - Email and Messaging - Cyber User Issues - Malvertising -
Impersonation - Appropriate Use - Cyber Crime - Geo location - Privacy - Cyber
Conflict Issues - Intellectual property Theft - Cyber Espionage - Cyber Sabotage — Cyber
Welfare

UNITIV INFORMATION SECURITY CONCEPTS 9
Information Security Overview: Background and Current Scenario - Types of Attacks -
Goals for Security - E-commerce Security - Computer Forensics - Steganography

UNITV  SECURITY THREATS AND VULNERABILITIES 9

Overview of Security threats -Weak / Strong Passwords and Password Cracking -
Insecure Network connections - Malicious Code - Programming Bugs - Cyber crime and
Cyber terrorism - Information Warfare and Surveillance

L T P Total

45 0 0 45
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REFERENCE BOOKS

1.Jennifer L. Bayuk, ]. Healey, P. Rohmeyer, Marcus Sachs, Jeffrey Schmidt, Joseph Weiss
“Cyber Security Policy Guidebook” John Wiley & Sons 2012.

2. Rick Howard “Cyber Security Essentials” Auerbach Publications 2011.

3. Richard A. Clarke, Robert Knake “Cyberwar: The Next Threat to National Security & What
to Do About It” Ecco 2010

4. Dan Shoemaker Cyber security The Essential Body Of Knowledge, 1st ed. Cengage
Learning 2011

5. Rhodes-Ousley, Mark, “Information Security: The Complete Reference”, Second Edition, McGraw-
Hill, 2013.

REFERENCE BOOKS

1.Jennifer L. Bayuk, ]. Healey, P. Rohmeyer, Marcus Sachs, Jeffrey Schmidt, Joseph Weiss
“Cyber Security Policy Guidebook” John Wiley & Sons 2012.

2. Rick Howard “Cyber Security Essentials” Auerbach Publications 2011.
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Semester : VI

Course Code : XCE606
Course Name : CONSTRUCTION MANAGEMENT LAB
Prerequisite :  Nil
L|T|P|C C P A L|T|P
0|0 |11 3 0 0 00| 2|2
Course Outcome: After the completion of the course, students will Domain  C Level
be able to orPorA
C01  Plan and Schedule of a construction project using Psychomotor  Guided
MS PROJECT Response
C02  Plan and Schedule of a construction project using Psychomotor  Guided
PRIMAVERA Response
Co3 Draw a Gantt Chart for managing dependencies Psychomotor  Guided
between task Response
EXPERIMENTS 30 Hrs.

1. Preparation of Planning and Scheduling by using MS PROJECT - scheduling for a small
construction project - Allocation of resource- Tracking of a Project-Cost analysis-
Reports preparation.

2. Preparation of Planning and Scheduling by using PRIMAVERA - scheduling for a small
construction project - Allocation of resource- Tracking of a Project-Cost analysis-
Reports preparation.

3. Prepare a schedule for the construction of Residential building using MS-Project.

4. Prepare a schedule for the construction of Residential building using
PRIMAVERA.

TEXT BOOKS
1. Paulson. B.R,, Computer Applications in Construction, McGraw Hill, 2005.

2. Feigenbaum .L, Construction Scheduling with Primavera Project Planner, 2009

REFERENCES

1. Krishnamoorthy .C.S and Rajeev .S, Computer Aided Design, Narosa publishing house, New Delhi,
2001.

Harrison .H .B, Structural Analysis and Design, vol. I &amp; II, Pergamon press, 2001

Feigenbaum .L, Construction Scheduling with Primavera Project Planner, Prentice Hall Inc., 2009.
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Mapping of CO with PO’s

- |l |®m ||| |~ o |8 |39 | o |

o o o (@]

Slelelelgls|elele|s|a 2|88
Cco1 1 3 1 1 1
CO2 2 1 1 1 1 1 1
COo3 2 1 2 1 2 1
Total 4 2 2 3 3 4 5 2 1 1 3 2
Scaled 111111 1 111|111
Value
Note: Total 0 1-5 6-10 11-15

Scaled 0 1 5 3

value

Relation No Low Medium High
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Semester : VI

Course Code : XCE607

Course Name : SURVEY CAMP

Prerequisite : Nil
L T P C C P A L T P |T
0 0 1 1 0 1 0 0 0 2 |2

Course Objectives

This course aims at providing

Identify the features of the study area.
To prepare the contour map and calculate area of the given area.

Course Outcome: After the completion of the course, students will be ableto  Domain Cor P or A

co1 to get practical training in the field work - Work in a teamwork Cognitive -
Psychomotor
Cc0o2 Mark a road alignment of (L-section, Cross-section) a given Cognitive
gradient connecting any two stations on the map - Calculate Psychomotor
the earth work
Cco3 Interpret the contours Cognitive
COo4 Prepare a topographical plan of a given area Cognitive
Psychomotor
CO5 Able to prepare record with original field observations, Cognitive
calculations and plots. Psychomotor
COURSE CONTENT
Survey camp using Theodolite, cross staff, levelling staff, tapes, plane table and total
station. The camp must involve work on a large area of not less than 400 hectares. At
the end of the camp, each student shall have mapped and contoured the area. The camp
record shall include all original field observations, calculations and plots.
(i) Triangulation
(ii) Trilateration
(iii)  Sun / Star observation to determine azimuth
(iv)  Use of GPS to determine latitude and longitude
L| T P | Total
0| 0 | 30 30
REFERENCES
1. Clark D., Plane and Geodetic Surveying, Vols. I and I, C.B.S. Publishers and Distributors,
Delhi, Sixth Edition, 2004.
2. James M.Anderson and Edward M.Mikhail, Introduction to Surveying, McGraw-Hill Book
Company, 1985.
3. Wolf P.R, Elements of Photogrammetry, McGraw-Hill Book Company, Second Edition, 2009.
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Mapping of CO with PO’s

= — ~N - ~
co1 1 2 1 1
co2 1 2 1 1
co3 1 2 1
co04 1 2 1
CO05 1 2 1
Total 5 10 5
et 1 1 :
Note: Total 0 1-5 6-10 11-15

el o |1 |2 | s

Relation No Low Medium High
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Semester : VI

Course Code :  XCE HR4

Course Name :  GEOGRAPHIC INFORMATION SYSTEM

Prerequisite :  NIL
L|T|P|C C P A L | T
3,01 4 2.0 0.5 0.5 3/0|1|5

Course Objectives

To introduce the fundamentals and components of Geographic Information System

To provide details of spatial data structures and input, management and output
processes.

To introduce the fundamentals and components of Geographic Information System

To provide details of spatial data structures and input, management and output
processes.

To introduce the fundamentals and components of Geographic Information System

To provide details of spatial data structures and input, management and output
processes.

To introduce the fundamentals and components of Geographic Information System

To provide details of spatial data structures and input, management and output
processes.

To introduce the fundamentals and components of Geographic Information System

To provide details of spatial data structures and input, management and output
processes.

To introduce the fundamentals and components of Geographic Information System

To provide details of spatial data structures and input, management and output
processes.

To introduce the fundamentals and components of Geographic Information System

To provide details of spatial data structures and input, management and output
processes.

Develop and manage Geodatabase

Create maps, images and apps to communicate spatial data inn a meaningful way to
others.

Analyze spatial data, using GIS analysis tools.
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Course Outcome: After the completion of the course, students Domain Level

will be able to CorPorA

CO1 Understandvarious GIS and Navigation tools and Cognitive Understanding
techniques.

CO2 Explain various datums, coordinate systems, Cognitive Understanding

Differential positioning concepts and associated
surveying techniques

CO3 Analyse spatial data to solve natural, environmental Cognitive Analyse
and societal problems and challenges

CO4 Respond integrated geospatial techniques to solve Psychomotor Responding
real world problems.

CO5 Identify methods related to natural resource Affective Receiving
inventory and mapping.

COURSE CONTENT

UNIT I

UNIT II

UNIT III

UNIT IV

UNIT V

GEOGRAPHIC INFORMATION SYSTEM 9

Components of GIS - Hardware, Software and Organizational Context - Data -
Spatial and NonSpatial - Maps - Types of Maps - Projection - Types of
Projection - Data Input - Digitizer, Scanner - Editing - Raster and Vector data
structures - Comparison of Raster and Vector data structure - Analysis using
Raster and Vector data - Retrieval, Reclassification, Overlaying, Buffering - Data
Output - Printers and Plotters.

SPATIAL DATA MODELS 9

Database Structures - Relational, Object Oriented - ER diagram - spatial data
models - Raster Data Structures - Raster Data Compression - Vector Data
Structures - Raster vs Vector Models- TIN and GRID data models - OGC
standards - Data Quality Scanner - Raster Data Input - Raster Data File Formats
- Vector Data Input -Digitiser -Topology - Adjacency, connectivity and
containment - Topological Consistency rules — Attribute Data linking - ODBC -
GPS - Concept GPS based mapping

DATA ANALYSIS AND VARIOUS SURVEYING 9

Vector Data Analysis tools - Data Analysis tools - Network Analysis - Digital
Education models- 3D data collection and utilization , Different Methods of
surveying-GPRS surveying, Vehicle tracking Systems, GPS Surveying-
components of GPS, Space segments, User segments.

Principal Component Analysis(PCA).
DATA INPUT AND TOPOLOGY 9

Scanner - Raster Data Input - Raster Data File Formats - Vector Data Input -
Digitiser -Topology - Adjacency, connectivity and containment - Topological
Consistency rules - Attribute Data linking - ODBC - GPS, Vector Data Analysis
tools - Data Analysis tools - Network Analysis - Digital Education models - 3D
data collection and utilisation

GIS APPLICATIONS 9

Geo-database: Geological and geophysical; Geo-computation; Geographical
analysis and modeling; Design and implement Geo-spatial data; GIS; Data
exploration and mining, Natural Resource Management - Engineering
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L T P | Total

45| 0 | 15 60

PRACTICALS

1.Attribute Data Input: Creation of Schema, Tables, Data Definition, and Data Input, Data
Updating, Queries on Tables, Simple-Complex Query with Two or More Tables Using SQL.
Queries Using Union, Intersection, Join Etc Operations. Use of MS-Excel and MS Access
2.Spatial Data Input: Vector Data Formats with File Extensions. Scanning,0On-Screen
Digitization, Editing, Topology Creation, Line and Area Measurements, Data Attribution
3.Geodatabase in Arccatalog and Arcmap: Feature Dataset, Feature Classes, Import of Data,
Spatial Data Formats, Shape/Coverage Files and Layers, Data Frames, Maps, Managing TOC
4.Georeferencing Data: Coordinate Systems, Datum Conversions, Map Projections, Types,
Storing- Viewing Projection Information

5.Working with Layers in Arcmap: Building Templates, Classification, Displaying Qualitative
and quantitative Values, Labeling Features and Map Creation.

6. GPS: GPS Survey, Data Import, Processing and Mapping

TEXT BOOKS

1.Burrough, Peter A. and Rachael McDonnell (1998). ,Principles of Geographical Information
Systems" Oxford University Press, New York.

2. George Joseph & C. Jeganathan (2018). Fundamentals of Remote Sensing 3rd edition, Universities
Press, India.

3. C.P.Lo and Albert KW.Yeung (2006). Concepts and Techniques of Geographic Information Systems.
Prentice Hall of India,New Delhi.

4. Kang-tsung Chang (2007). Introduction to Geographic Information Systems, Tata McGraw Hill,
New Delhi.

REFERENCE BOOKS

1.Magwire, D. J., Goodchild, M.F. and Rhind, D. M. (2005). Geographical Information Systems:
Principles and Applications', Longman Group, U.K.

2. Paul Longley, Michael Goodchild, David Maguire and David Rhind (2005). Geographical
Information Systems. Principles, Techniques, Applications and Management. John Wiley &
Sons. 3. Laurini, Robert and Derek Thompson (1992). Fundamentals of Spatial Information
Systems. Academic Pr., London

4. Kluwer Fotheringham A S, O'Kelly M E. (1998). Spatial Interaction Models: Formulations
and Applications.

5. ThanappanSubash (2011). Geographical Information System,Lambert Academic
Publishing.

E-REFERENCES
NPTEL Video Lectures on Photogrammetric
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Mapping of CO with PO’s

- o~ en < n O ~ © o S = « - ~
o o (@] o
= = | 2|22 |2|E|RB 22|22 |2
Cco1 3 2 1 1 2 2 3
COo2 2 2 2 3
COo3 3 2 2 1 1 3
CO4 3 2 3 3 2 1 2 3
CO5 2 1 1 1 3
Total 13 7 6 7 3 2 1 7 4 15
Scaled 311 |2 211 |10 2]o0o]1]s
Value
Note: Total 0 1-5 6-10 11-15
Scaled value 1 2 3
Relation No Low Medium High
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Semester : VI

Course Code : XCE701
Course Name : FINITE ELEMENT METHOD
Prerequisite :  STRUCTURAL ANALYSIS
LT C P A L|T| P
3/0|0 |3 3 0 0 30|03
Course Outcome: After the completion of the course, students will Domain  C Level
be able to orPorA
CO01  Gain knowledge on basic concepts of FEM Cognitive Understand
CO2  Determine stresses and displacements for one and Cognitive Understand
two dimensional elements under various loading.
CO3  Analyse the higher order elements using Cognitive Analyse
[soparametric mapping and numerical
integration.
CO4  Identify and Apply concepts of FEM in fluid Cognitive Apply
mechanics.

COURSE CONTENT

UNIT I INTRODUCTION - VARIATIONAL FORMULATION 9
Methods of Engineering analysis - Basic concept of FEM and its procedure-
Advantages and Disadvantages - Weighted Residual Method - Principle of
Stationary Total Potential — Rayleigh Ritz method.

UNIT II ONE DIMENSIONAL FINITE ELEMENT ANALYSIS 9
Finite element: modelling, coordinates, shape functions, stiffness matrix, stiffness
equation, finite element equation for onedimensional element. = Load or force
vector — Temperature effects.

UNIT III TWO DIMENSIONAL FINITE ELEMENT ANALYSIS 9
Finite element modelling, coordinates, shape functions, stiffness matrix, stiffness
equation, finite element equation for two dimensional elements. Plane stress and
plane strain - Constant Strain Triangular element - Linear Strain Triangular
elements - Temperature effects.

UNIT IV ISOPARAMETRIC ELEMENTS AND FORMULATION 9
Shape function for 4 noded elements using natural coordinate system and
transformation - element stiffness matrix equations -Higher order two
dimensional element - Shape function derivation for rectangular and triangular
element - Lagrangean and Serendipity elements.

UNITV APPLICATIONS TO FIELD PROBLEMS IN TWO DIMENSION 9

Heat Transfer - Application to Heat Transfer in two dimensions - Application to
Fluid Mechanics in two dimensions.
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TEXT BOOKS

45| 0 | 0 | 45

1. Krishnamoorthy,C.S. “Finite Element Analysis -Theory and Programming”, Second

Edition, TataMcGraw Hill, 2015.

2. Bhavikati, S.S., “Finite Element Analysis “, New Age International Publishjers, 2016.

3. S.S.Rao, “The Finite Element Method in Engineering”, Pergaman Press, 2011.

REFERENCES

1. ].N.Reddy, “An Introduction to Finite Element Method”, McGraw-Hill, Intl.Student

2. Edition, 2013.

3. Chandrupatla, T.R,, and Belegundu, A.D., “Introduction to Finite Element in Engineering”,

Third Edition, Prentice Hall, India, 2012.

4. 0. C. Zienkiewicz, Robert Leroy Taylor, PerumalNithiarasu, “The Finite Element Method for
Fluid Dynamics”, Butterworth-Heinemann, 2013.

Mapping of CO’s with PO’s:
(=] - [q\] i N
s 8 lgisls/sis5/8|8|8|8 8 lal8
& & =9 [~ -9 =9 =9 & =9 = = s |2 | &
co1 1 3 2 1 1 1
Cc02 2 2 3 1 1 1
Cc0o3 3 1 1 1 2 2 1 1 1
CO4 3 2 1 1 1 1 1 1 1 1
Total 9 8 7 2 1| 5 1 1 1 3 1 1 3| 2
Scaled 2 2 | 2] 1| 1] 1| 1] 1|1 1] 1] 1] 1|1
Value
Note: Total 0 1-5 6-10 11-15
Scaled 0 1 2 3
value
Relation No Low Medium High
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https://www.google.es/search?hl=es&tbo=p&tbm=bks&q=inauthor:%22O.+C.+Zienkiewicz%22
https://www.google.es/search?hl=es&tbo=p&tbm=bks&q=inauthor:%22Robert+Leroy+Taylor%22
https://www.google.es/search?hl=es&tbo=p&tbm=bks&q=inauthor:%22Perumal+Nithiarasu%22

Semester : VI

Course Code : XUM704
Course Name : ENVIRONMENTAL STUDIES
Prerequisite
L|T|P]|C C P A L|T|P|H
3/]0]01]0 2.5 0 0.5 31003
Course Outcome: After the completion of the course, students will Domain Level
be able to CorPorA
CO1  pescribe the significance of natural resources and explain  Cognitive Remembering and
. Understanding
anthropogenic impacts.
C02 lllustrate the significance of ecosystem, biodiversity and Cognitive Understanding
natural geo bio chemical cycles for maintaining ecological
balance.
C03 ldentify the facts, consequences, preventive measures of Cognitive Remembering
major pollutions and recognize the disaster phenomenon Affecting Receiving
C04 Explain the socio-economic, policy dynamics and practice Cognitive Understanding
the control measures of global issues for sustainable and
development Analyse
CO5 Recognize the impact of population and apply the Cognitive Understanding
Environmental ethics towards environmental protection. and
Apply
COURSE CONTENT
UNIT 1 INTRODUCTION TO ENVIRONMENTAL STUDIES AND RESOURCES 9

Multidisciplinary nature of environmental studies; Scope and importance; Land
resources and land use change; Land degradation, soil erosion and desertification.
Deforestation: Causes and impacts due to mining, dam building on environment, forests,
biodiversity and tribal populations. Water: Use and over---exploitation of surface and
ground water, floods, droughts, conflicts over water (international & inter---state).
Energy resources : Renewable and non- renewable energy sources, use of alternate
energy sources, growing energy needs, case studies

UNIT I ECOSYSTEMS AND BIODIVERSITY 9

Concept of an ecosystem - Structure and function of an ecosystem - Producers,
consumers and decomposers - Energy flow in the ecosystem - Ecological succession -
Food chains, food webs and ecological pyramids - Introduction, types, characteristic
features, structure and function of the (a) Forest ecosystem (b) Grassland ecosystem (c)
Desert ecosystem (d) Aquatic ecosystem (ponds, streams, lakes, rivers, oceans,
estuaries) — Introduction to Biodiversity — Definition: genetic, species and ecosystem
diversity - Biodiversity patterns and global biodiversity hot spots. India as a mega-
biodiversity nation; Endangered and endemic species of India Threats to biodiversity :
Habitat loss, poaching of wildlife, man---wildlife conflicts, biological invasions;
Conservation of biodiversity: In-situ and Ex-situ conservation of biodiversity.

UNIT III ENVIRONMENTAL POLLUTION 9

Definition - Causes, effects and control measures of: (a) Air pollution (b) Water
pollution (c) Soil pollution (d) Marine pollution (e) Noise pollution (f) Thermal pollution
(g) Nuclear hazards - Solid waste management: Causes, effects and control measures of
urban and industrial wastes - Role of an individual in prevention of pollution - Pollution
case studies
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UNIT IV

UNIT V

SOCIAL ISSUES AND THE ENVIRONMENT 9

Water conservation, rain water harvesting, watershed management - Resettlement and
rehabilitation of people; its problems and concerns, climate change, global warming,
acid rain, ozone layer depletion, nuclear accidents and holocaust, Wasteland
reclamation - Environment Protection Act - Air (Prevention and Control of Pollution)
Act - Water (Prevention and control of Pollution) Act - Wildlife Protection Act — Forest
Conservation Act - International agreements: Montreal and Kyoto protocols and
Convention on Biological Diversity (CBD).Nature reserves, tribal populations and rights,
and human wildlife conflicts in Indian context.

HUMAN POPULATION AND THE ENVIRONMENT 9

Human population growth: Impacts on environment, human health and welfare.
Resettlement and rehabilitation of project affected persons; case studies. Environmental
movements : Chipko, Silent valley, Bishnois of Rajasthan. Environmental ethics: Role of
Indian and other religions and cultures in environmental conservation. Environmental
communication and public awareness, case studies (e.g., CNG vehicles in Delhi).

L T P Total

45 0 0 45

TEXT BOOKS

1. Mahua Basu,S. Xavier, Fundamentals of Environmental Studies, Cambridge University Press, 2019

2. Bharucha Erach,Textbook of Environmental Studies for Undergraduate Courses, Orient
Blackswan Pvt Ltd, 2018

3. Anubha Kaushik, C.P. Kaushik, Perspectives in Environmental Studies, New Age International Pvt
Ltd Publishers,2018

Divan Shyam,Environmental Law and Policy in India, OUP India,2019

5. Varun Dutt Sharma,S.K. Pandey,Vimal Kumar sharma, Environmental Education and Disaster
Management, CBS Publishers & Distributors,2019

REFERENCE BOOKS

1. M.V.Subba Rao, Natural Resources, Conservation, Management and Health Care, Discovery
Publishing Pvt.Ltd,2020

2. Masters Gilbert M. Introduction to Environmental Engineering 3rd Edition , Pearson Education
India, 3rd edition,2015.

3. P.D. Sharma, Ecology and Environment Thirteenth Edition, Rastogi Publications,2017

Dr. Avneesh Gaur, Environmental Engineering and Disaster Management, Vayu Education Of
India, 2021
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E-REFERENCES

Y O Nk W

[
N = O

http://bookboon.com/en/atmospheric-pollution-ebook

http://www.e-booksdirectory.com/details.php?ebook=10526
https://www.free-ebooks.net/ebook/Introduction-to-Environmental-Science
https://www.free-ebooks.net/ebook/What-is-Biodiversity
https://www.learner.org/courses/envsci/unit/unit_vis.php?unit=4
http://bookboon.com/en/pollution-prevention-and-control-ebook
http://www.e-booksdirectory.com/details.php?ebook=8557
http://www.e-booksdirectory.com/details.php?ebook=6804

http://www.e-booksdirectory.com/details.php?ebook=3749
. http://www.e-booksdirectory.com/details.php?ebook=2604
. http://www.e-booksdirectory.com/details.php?ebook=2116
. http://www.e-booksdirectory.com/details.php?ebook=1026

13. http://www.faadooengineers.com/threads/7894-Environmental-Science

Mapping of CO’s with PO’s:
— N ™ <t o) © ~ o) o - i N
< |< | € | |€ | |< || < |Z |2 | <
O |0 |6 |0 |6 |0 |06 |0 |06 |3 |0 |6
co1
CcO02 2 2 1 1 1
Cco3 2 1 3 3 1 2 1 1
Co4 1 1 2 3 2 3 1
CO05 2 1 1 3 1
Total 10 3 6 11 4 3 2 2 5
Scaled 2 1 2 3 1 1 1 1 1 1
Value
Note: Total 0 1-5 6-10 11-15
Scaled 0 1 5 3
value
Relation No Low Medium High
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Semester A | |

Course Code : XCE703
Course Name : COMPUTER AIDED DESIGN & DRAFTING
Prerequisite : COMPUTER AIDED CIVIL ENGINEERING DRAWING
L|T|P|C C P A L T P H
00|11 0 3 0 0 0 2
Course Outcome: After the completion of the course, students will be Domain C Level
able to orPorA
CO1 To select the appropriate Structural system for a Psychomotor Respond

conventional reinforced concrete Structure

CO2 Determine the preliminary designs of structures Psychomotor Respond
assuming preliminary dimensions

CO3 Apply the fundaments of reinforced concrete to design Psychomotor Respond
structures like retaining walls, water tanks, staircase, and
other structures of importance.

CO04 Understand fabrication of plate girders and gantry girders Psychomotor Respond
CO5 Design of structural elements of Industrial Structures. Psychomotor Respond
COURSE CONTENT

Detailed design and drawing of the following reinforced concrete structures and steel structures
using software packages like Auto CAD /Revit and Staad Pro / Etabs.

1. Design of Raft and Pile with pile cap (Four Piles only) Foundations and reinforcement details.

2. Design and Drawing of RCC cantilever and counterfort type retaining walls with
reinforcement details.

3. Detailing and Drafting of Solid slab and RCC Tee beam bridges for IRC loading and
reinforcement details.

4. Design and Drawing of staircase.

5. Detailing and Drafting of Circular and Rectangular Water Tank.

6. Design of plate girder bridge - Detailed Drawings including connections.

7. Design of Gantry girder- Detailed Drawings including connections.

8. Design of Roof Truss - Detailed Drawings including Connections.
L T P | Total
0 0 | 30 30

TEXT BOOKS

1. Krishna Raju, N, “Design of Reinforced Concrete Structures”, CBS Publishers &
Distributors, New Delhi, 2007.

2. Devadas Menon & Unnikrishnan Pillai, Reinforced Concrete Design, Tata McGraw-Hill Publishing
Company Ltd., New Delhi 2011

3. Ramachandra S., “Design of Steel Structures - Vol. I & 11", Standard Publication, New Delhi, 2010
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REFERENCE BOOKS

1. Dr.P.Purushothaman, Reinforced Concrete Structures, Oxford Publication (P) Ltd, Delhi, 2007.

2. Krishnamurthy, D., “Structural Design & Drawing - Vol. II”, CBS Publishers & Distributors.

3. Duggal S.K.,“Limit state Design of Steel Structures”, 2nd edition, Tata McGraw Hill, 2014.

IS CODES:

1.1S 456 -2000, Plain and Reinforced Concrete - Code of Practice, 4th revision

2.SP16-1980, SP6 - 1 : ISI Hand Book of Structural Engineers, Part -I

3.1S 800 -2007, General Construction in Steel, Code of Practice.

Mapping of CO with PO’s
o - o~ AR o~
- (] o - n O >~ [<e] (=) i i i () (=)
(@) o (@) o (@) o o o o o (@) (@) wn wn
& =9 & =9 =9 =9 & =9 & =9 -9 -9 -» -
co1 3 1 2
Cc02 2 3 1 1 1 3 1
CO3 1 1 1 1 1 1 1 1
co4 1 1 3 1 1 1
CO5 3 1 3 3 1 1 2
Total 10 6 10 6 1 4 2 1 1 1 9 1
Scaled |, | 5 | 5 | 2| 1 | 1 1 1| 1 1 2 1
Value
1 - Low, 2 - Medium, 3 - High
Note: Total 0 1-5 6-10 11-15
Scaled 0 1 5 3
value
Relation No Low Medium High
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Semester : VII

Course Code : XCE704
Course Name :  ESTIMATION, COSTING AND VALUATION
Prerequisite : Nil
L|T|P|C C P A L T P | H
00|11 0 3 0 0 2
Course Outcome: After the completion of the course, students will be Domain Level
able to CorPorA
CO1 Draw center line marking in the field as per the plan Psychomoto Guide
r Response
CO2 Estimate the quantities of items and labour Psychomoto Guide
requirements of Civil Engineering works. r Response
CO3 Prepare the abstract and detailed estimate of any Psychomoto Guide
construction project r Response
EXPERIMENTS 30 Hrs.
1. Building marking
2. Detailed Estimate of Residential buildings (RCC and Masonry)
3. Detailed Estimate of Water supply & Sanitary work
4. Detailed Estimate of Culverts and Bridges
5. Detailed Estimate of Earthwork for Roads
6. Detailed Estimate of Steel Roof Trusses
7. Preparation of Bar bending schedule
8. Rate Analysis of Different Items for Construction work
9. Preparation of valuation report in standard Government form
10. Estimation using Spread Sheet
TEXT BOOKS
1. Dutta, B.N,, “Estimating and Costing in Civil Engineering Theory and Practice”, UBS Publishers &
Distributors Pvt. Ltd., New Delhi, 2010.
2. Kohli, D.D and Kohlij, R.C,, “A Text Book of Estimating and Costing (Civil)”, S.Chand& Company
Ltd., New Delhi, 2004
3. M.Chakraborty,”Estimating,Costing, Specification and Valuation in Civil

Engineering”,Kolkata,1997.
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REFERENCE BOOKS

1. Aggarwal, A, Upadhyay, A.K,, Civil Estimating, Costing &Valuation, S.K Kataria& Sons, New Delhi.
Birdie.G.S., “A Text Book on Estimating and Costing”, DhanpatRai and Sons, New Delhi
Chandola, S.P. and Vazirani, Estimating and Costing, Khanna Publication

Rangwala. S.C., “Elements of Estimating and Costing”, Charotar Publishing House,Anand

vk W

IS 1200-1974, Parts 1-25, Methods of Measurements of Building and Civil Engineering works -
Bureau of Indian Standards, New Delhi.

6. Standard Data Books and Schedule of rates of Central and State Public Works Departments

- ~ o <« n © ~ © o S e o - o~

o o o o

== |2|2E|R|IR|IRB|RB|2|g2g|2|g |2 ¢
co1 2 1 1 2 1 1 1 1
CO2 2 1 1 1 1 1
cOo3 2 1 2 1 1 2 1 1
Total 6 3 2 3 2 3 1 4 3 1
Scaled 201 1] 1] 1 1| 1 1] 1] 1
Value

Note: Total 0 1-5 6-10 11-15
Scaled 0 1 2 3
value
Relation No Low Medium High
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Semester : VI

Course Code :  XCE HR5
Course Name : Mini Project
Prerequisite

Fundamentals of Geographic Information system and Remote sensing.

Practical

To carry out project in the area of interest based on the knowledge gained in GIS and Remote
Sensing. Every Batch will be assigned a faculty to guide them.

156



PROFESSIONAL ELECTIVE

Semester :

Course Code : XCEEO1

Course Name : SMART STRUCTURES AND MATERIALS

Prerequisite

L|T|P|C C P A L T |P| H
30|03 3 0 0 3 0 (0|3

Course Outcome: After the completion of the course, students will be Domain Level

able to CorPorA

CO1 Study about the smart materials and its characteristics Cognitive Understand

C02 Evaluate the measurement techniques for strain Cognitive Understand

CO3 Design of sensors using smart materials Cognitive Understand

CO04 Design of actuators using smart materials Cognitive Understand

CO5 Energy harvesting using piezoelectric materials Cognitive Understand

COURSE CONTENT

UNIT I INTRODUCTION 9
Introduction to Smart Materials and Structures - Instrumented structures functions and
response -Sensing systems - Self diagnosis - Signal processing consideration -
Actuation systems and effectors.

UNIT II MEASURING TECHNIQUES 9
Strain Measuring Techniques using Electrical strain gauges, Types - Resistance -
Capacitance - Inductance - Wheatstone bridges - Pressure transducers - Load cells -
Temperature Compensation - Strain Rosettes.

UNIT III SENSORS 9
Sensing Technology - Types of Sensors - Chemical and Bio-Chemical sensing in
structural Assessment - Absorptive chemical sensors - Spectroscopes - Fibre Optic
Chemical Sensing Systems and Distributed measurement.

UNIT IV ACTUATORS 9
Actuator Techniques - Actuator and actuator materials - Piezoelectric and
Electrostrictive Material - Magneto structure Material — Shape Memory Alloys - Electro
orheological Fluids- Electro magnetic actuation - Role of actuators and Actuator
Materials.

UNITV ADVANCES IN SMART STRUCTURES & MATERIALS 9
Self-Sensing Piezoelectric Transducers, Energy Harvesting Materials,
Autophagous Materials, Self-Healing Polymers, Intelligent System Design,
Emergent System Design

L T P | Total
45 0 0 45
TEXT BOOKS

1. Brain Culshaw - Smart Structure and Materials Artech House - Borton. London.

2. Smart Materials and Structures/ M. V. Gandhi and B.So Thompson/ Chapman & Hall, London;
New York.

3. Gauenzi, P., Smart Structures, Wiley, 2009

4. Michelle Addington and Daniel L. Schodek, “Smart Materials and Technologies: For the
Architecture and Design Professions”, Routledge 2004.
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REFERENCE BOOKS
1. Electro ceramics: Materials, Properties/ A.J. Moulson and ].M-Herbert/ Wiley/ 2nd Edition,
(ISBN: 0471497479).

2. Piezoelectric Sensories: Force, Strain, Pressure, Acceleration and Acoustic Emission Sensors.
Materials and Amplifiers/ G. Gautschi/ Springer, Berlin; New York,2002 (ISBN:3540422595)

3. L.S.Srinath, “Experimental Stress Analysis”, Tata McGraw-Hill, 1998

Mapping of CO with PO’s
- ~ on < n O ~ e o S h N — ~
o o o o
= | = |2 R|2|E|R|I2 | RB|g|lg|g|2|¢
co1 2 3 1 3 2 2
CO2 1 3 2 2 2
cOo3 1 2 1 1 1 2 1
co4 1 2 1 1 1 2 1
CO5 1 2
Total 6 12 4 3 3 2 2 2 8 6
Scaled 2 |3 |11 1]1]1]1 2 2
Value
Note: Total 0 1-5 6-10 11-15
Scaled 0 1 2 3
value
Relation No Low Medium High
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Semester
Course Code

Course Name

XCEOE2

GIS FOR CIVIL ENGINEERING

Prerequisite Nil
L|T|P|C
30|03

Course Objectives

1.5

1.0 0.5

e Tounderstand the basic concepts of remote sensing

e To know the applications of Geographic information systems in Civil Engineering

e To identify the basic remote sensing concepts and its characteristics

¢ Toimplement the photogrammetry concepts and fundamentals of Air photo interpretation

e To use various analysis and interpretation of GIS results

Course Outcome: After the completion of the course, students will

be able to
co1

€02

Cco3

making

Co4

CO05

Eliminating

redundant

data

Explain about the fundamentals of remote sensing

Facilitating complex querying and analysis

Maximizing the efficiency of planning and decision

Integrating information from multiple sources

and minimizing

duplication and apply in civil engineering field

COURSE CONTENT

UNIT 1

INTRODUCTION TO REMOTE SENSING

Domain
CorPorA
Cognitive
Affective

Cognitive
Affective
Cognitive,
Affective
Psychomotor

Cognitive
Affective
Psychomotor

Cognitive
Psychomotor

Level

Remembering
Respond &

Observation
Analyzing
Observation
Application

Respond to
Phenomena

Manipulation
Understanding
Manipulation
Apply
Remembering
Observation

11

Definition of remote sensing and its components - Electromagnetic spectrum -
wavelength regions important to remote sensing - Wave theory - Atmospheric
scattering, absorption ~Atmospheric windows - spectral signature concepts - Types of
platforms and sensors - Passive and Active sensors - resolution concept - Image
interpretation - Image processing

UNIT I

INTRODUCTION TO GIS AND MAPS

9

History of GIS, Early Developments in GIS, Applications of GIS, Components of a GIS -
Introduction - Maps and Globe - Types of map - Map scale - standard GIS software
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UNIT III GEOREFERENCING AND MAP PROJECTION 6

Understanding Earth - Georeferencing - Transformation - Coordinate System - Map
projections - types of map projections - map analysis

UNIT IV GIS - DATA ENTRY, STORAGE AND ANALYSIS 10

Spatial Database Management System - Data storage - Data Structure models - Vector
and raster data - data compression - data input by digitization and scanning, data
storage - attribute data analysis - integrated data analysis - Data interpolation -
mapping concept -development of map overlay, overlay operation - Errors and quality
control.

UNIT V APPLICTIONS OF GIS IN CIVIL ENGINEERING 9

Web GIS - Modeling in GIS Highway alignment studies - Land Information System -
Terrain Mapping and Analysis - Watershed Analysis - Environmental Engineering &
Impact Studies - Wastewater and Stormwater Management - Disaster Management -
Structural Engineering - Soil Mapping

L T P Total

45 0 0 45

TEXT BOOKS
1. Shahab Fazal,, (2015), G I S Basics, New Age International Publications, Chennai

2. Burrough P.A. (2000), Principle of Geographical Information Systems for land resources
assessment, Clarendon Press, Oxford.

3. Anji Reddy.M. (1998), Remote Sensing and Geographical information systems.

REFERENCE BOOKS

1. Lo & Yeung (2005), Geographic Information Systems, Prentice of India.

2. Lillesand, T.M. & Kiefer R.W. (1998), Remote Sensing and image interpretation, John Wiley &
Sons, Newyork.

3. Clarke Parks & Crane (2005), Geographic Information Systems & Environmental Modelling,
Prentice-Hall of India.

4. Wolf Paul (1998), Elements of Photogrammetry, McGraw Hill, New Delhi.

Goodchild, M.F,, Longley, P.A., Maguire, D. J. & Rhind, D.W 2001, Geographic information systems
and science, John Wiley & Sons Ltd., England.

E-REFERENCES

1. https://nptel.ac.in/courses/105/102/105102015/

2. http://webhelp.esri.com/arcgisserver/9.3 /java//index.htm#wms_service.htm
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Mapping of CO with PO’s

=) — ~ - ~N

28 gz g ele|e 2|z 5|22 B
co1 3 1 1 1 1 2 1 1 2 1
co2 1 2 1 2 2 1 1 2 2
co3 3 1 1 1 1 2 1 1 1 2 1
co4 2 2 1 1 1 2 1 1 1 1 2 2
CO05 1 3 1 1 1 1 2 2 3 1 1 1 1 1
Total 10 9 5 4 2 7 2 9 3 5 3 5 9 7
Scaled
Value
Note: Total 0 1-5 6-10 11-15

el o |1 |2 | s

Relation No Low Medium High
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Semester

Course Code XCEEO03

Course Name : WATER QUALITY ENGINEERING

Prerequisite : Environmental Engineering
L|T|P|C C P A L|T|P|H
30|03 2 0 1 3/0|0]3

Course Objectives

To understand the significance of Physio-chemical treatment for water and wastewater

To recognize the principles of Physical treatment

To acquire knowledge on Chemical Treatment

To apply the principles of treatment methodologies and to design the Municipal water
treatment plants

Course Outcome: After the completion of the course, students Domain Level
will be able to CorPorA
co1 Understand the significance of Physio-chemical Cognitive Understand
treatment for water and wastewater
C02 Recognize the principles of Physical treatment Cognitive Understand
CO03  Acquire knowledge on Chemical Treatment Cognitive Understand
Affective Respond
C04  Apply the principles of treatment methodologies and to Cognitive Create
design the Municipal water treatment plants Affective Respond
CO5  Apply the principles and to design the Industrial water Cognitive Create
treatment units Affective Respond
COURSE CONTENT
UNIT I POLLUTANTS IN WATER AND WASTE WATER 9
Characteristics, Standards for performance - Significance of physico-chemical treatment
- Selection criteria-types of reactor- reactor selection-batch-continuous type
UNIT II PRINCIPLES OF PHYSICAL TREAMENT 9
Screening - Mixing, Equalization - Sedimentation - Filtration - Evaporation -
Incineration - gas transfer - mass transfer coefficient Adsorption -Membrane
separation, Reverse Osmosis, nano filtration, ultra filtration and hyper filtration
UNIT III PRINCIPLES OF CHEMICAL TREATMENT 9
Coagulation flocculation - Precipitation - flotation solidification and stabilization -
Disinfection, Ion exchange, Electrolytic methods, advanced oxidation /reduction -
Recent Trends
UNIT IV DESIGN OF MUNICIPAL WATER TREATMENT PLANTS 9

Selection of Treatment - Design of municipal water treatment plant units - Aerators -
chemical feeding - Flocculation-clarifier-O&M aspects - case studies, Residue
management — Recent Trends

162



UNITV DESIGN OF INDUSTRIAL WATER TREATMENT PLANTS 9
Design of Industrial Water Treatment Units- Selection of process — Design of softeners -
Demineralisers -Reverse osmosis plants —-Flow charts - Layouts -O&M aspects - case
studies, Residue management - Upgradation of existing plants — Recent Trends.

L T P | Total
45 | 0 0 45
TEXT BOOKS
1. Rakesh Kumar and R.N. Singh,”Municipal Water and Wastewater Treatment” TERI

publishers,2012

2.  Gurucharan Singh,” Water supply and Sanitary Engineering”, Standard Publishers
Distributors, 2009
3. Garg, S.K,, “Environmental Engineering [ & 11", Khanna Publishers, New Delhi 2007
4, LinvilG.Rich, Unit operations of Sanitary Engineering, Tata Mcgraw Hill, New Delhi, 2007
5.  Rangwala, “ Water Supply and Sanitary Engineering PB,24 /e, Charotar Publishing house Pvt.
Ltd.-Anand, 2011
REFERENCE BOOKS
1. Metcalf and Eddy, "Wastewater Engineering, Treatment and Reuse", Tata McGraw Hill, New
Delhi, 2003.
2. Qasim, S.R, Motley, EM. and Zhu.G. "Water works Engineering - Planning, Design and
Operation"”, Prentice Hall, New Delhi, 2002. 7
3.  Lee, C.C. and Shun dar Lin, "Handbook of Environmental Engineering Calculations", McGraw
Hill, New York, 1999.
4, F.R. Spellman, "Hand Book of Water and Wastewater Treatment Plant operations”, CRC Press,
New York (2009).
5. David Hendricks, "Fundamentals of Water Treatment Process", CRC Press New York (2011)
Mapping of CO with PO’s
o - ~ - ~
S8/ ejeleele|els|s|2 2|8
co1 1 1 1 1 1 1 1
co2 1 2 1 1 1 2 2 1
co3 1 3 2 1 1 1 1 2
co4 1 1 1 1 1 1 2 1 1
co5 2 2 1 1 1 2 1
Total 2 3 9 7 2 2 2 2 7 2 1 3 7 1
‘S,‘;Lid11221111211121
Note: Total 0 1-5 6-10 11-15
Scaled value 0 1 2 3
Relation | No Low Medium High
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Semester

Course Code XCEE04

Course Name : PAVEMENT DESIGN

Prerequisite :  NIL
L|T|P]|C C P A L|T|P|H
3003 2 0 1 3,003

Course Objectives

Through this course the students will

e To gain the knowledge on components of highway and airport pavements

e To study the load and stress due to traffic loads

o To design the flexible pavements

e To design the rigid pavements

e To learn maintenance and repair on bituminous and concrete layers

e To gain the knowledge on components of highway and airport pavements

Course Outcome: After the completion of the course, students will Domain C Level
be able to orPorA
CO1  Understand the components of highway and airport Cognitive Understanding
pavements
CO02  Utilize identified traffic factors efficiently in the Cognitive Understanding
pavement design.
Cco3 Optimally design of flexible pavements Cognitive Understanding
Affective Respond
CO04  Optimally design of rigid pavements Cognitive Understanding
Affective Respond
CO5  Assess pavement performance and suggest rectification Cognitive Understanding
options.
COURSE CONTENT
UNIT I INTRODUCTION 9
Types and component parts of pavements, Factors affecting design and performance of
pavements. Highway and airport pavements. Stresses and Deflections. Stresses and
deflections in homogeneous masses. Burmister's two layer theory, three layer and
multi-layer theories;
UNIT II TRAFFIC FACTORS IN PAVEMENT DESIGN 9
Wheel load stresses, various factors in traffic wheel loads; ESWL of multiple wheels.
Repeated loads and EWL factors; sustained loads. Pavement behaviour under transient
traffic loads.
UNIT III FLEXIBLE PAVEMENT DESIGN METHODS FOR HIGHWAYS AND AIRPORTS 9

Empirical, semi-empirical and theoretical approaches, development, principle, design
steps, advantages; design of flexible pavements as per IRC; Stresses in Rigid Pavements:
Types of stresses and causes, factors influencing the stresses; general considerations in
rigid pavement analysis, EWL; wheel load stresses, warping stresses, frictional stresses,
combined stresses.
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UNIT IV RIGID PAVEMENT DESIGN 9
Types of joints in cement concrete pavements and their functions, joint spacings;
design of CC pavement for roads and runways as per IRC, design of joint details
for longitudinal joints, contraction joints and expansion joints. IRC method of
design by stress ratio method. Design of continuously reinforced concrete
pavements

UNITV PAVEMENT REHABILITATION 9
Maintenance, repair and rehabilitation of pavements including design of
bituminous and concrete overlays as per IRC

L P Total
45 45
TEXT BOOKS

1. Yang H. Huang : Pavement Analysis and Design, prentice Hall; second edition, August 18, 2003.

2. T.Papagiannakis, E. A. Masad, Pavement Design and Materials, John Wiley & Sons, 2008.

REFERENCE BOOKS

1. S.KKhanna, C.E.G Justo, A Veeraragavan.Highway Engineering , Nem Chand and Brothers, 10th
Edition, Roorkee, 2015.

2. Pavement design from AASHTO American Association of State Highway and Transportation

Officials, 2010.

3. IRC-37-2001.Guidelines for the Design of Flexible Pavements, New Delhi, 2012.
IRC 58-2002. Guideline for the Design of Rigid Pavements for Highways, New Delhi, 2002

Mapping of CO with PO’s

- ~ o - n © ~ o o S h a = N

o o o (@]

== 2|2 |R2|2|2|R|2 2|g|g/2 |2
co1 2 1 - - 1 - 2
CO2 2 1 - - 1 2
co3 2 1 2 - 1 3
co4 3 2 2 1 1 3
CO5 3 2 - 1 1 2
Total 12 7 4 2 5 0 0 0 0 0 0 0 0 12
Scaled 3 /2 |1|1]|1]|0]|]o0o]|o0o|o0o]| o] o] o] o] 3
Value

Note: Total 0 1-5 6-10 11-15
Scaled value 0 1 2 3
Relation No Low Medium High
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Semester

Course Code XCEEO5
Course Name CONSTRUCTION EQUIPMENT AND AUTOMATION
Prerequisite NIL

L|T]|P|C C P A

3(10]|0] 3 2 1

Course Objectives

Through this course the students will

o To enable the students familiarize with modern construction equipments.

e To understand the equipment management methods and equipment functional operations.

e To learn the applications of the equipment in construction projects.

Course Outcome: After the completion of the course, students will Domain Level

be able to CorPorA

co1 Identify construction equipment appropriate to tasks Cognitive Understanding

C0o2 Estimate equipment ownership and operating costs Cognitive Understanding

Affective Responding

Cco3 Estimate and schedule activities using equipment Cognitive Understanding

productivity and cost data Affective Responding

CO4  Understand contemporary issues pertaining to Cognitive Understanding

construction methods, equipment wusage and
management.

CO5  Recognize the concept of intelligent buildings Cognitive Understanding

COURSE CONTENT

UNIT I EQUIPMENT MANAGEMENT 9
Identification -Planning - Equipment Management in Projects - Maintenance
Management — Replacement - Cost Control of Equipment - Depreciation Analysis,
Methods of calculation of depreciation- Safety Management.

UNIT II EARTHWORK EQUIPMENT 9
Fundamentals of Earth Work Operations - Earth Moving operations-Types of Earthwork
Equipment - Tractors, Motor Graders, Scrapers, Front end Loaders, Earth Movers -
capacity calculations.

UNIT III PUMPS USED IN CONSTRUCTION 9
Equipment for Dredging, Trenching, Tunnelling, Drilling and Blasting. Equipment for
compaction - Types of pumps used in Construction - Equipment for Grouting - Pile
Driving Equipment- Equipment of Erection and demolition

UNIT IV SCREENING EQUIPMENT 9

Crushers - Feeders - Screening Equipment - Batching and Mixing Equipment -
Hauling equipment - Pouring and Pumping Equipment - Ready mixed concrete
carriers.
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UNIT V INTELLIGENT BUILDINGS & BUILDING MANAGEMENT SYSTEM 9

Concept-Purpose-Control Technologies- Automation Of All The Services And
Equipment -Building Management Systems (BMS) -Energy Management Systems
And Building controls.

L T P Total

45 0 0 45

TEXT BOOKS
1. Sharma S.C. “Construction Equipment and Management”, Khanna Publishers, Delhi, 2008.

2. Peurifoy, R.L, Ledbetter, W.B. and Schexnayder.C, “Construction Planning Equipment and
Methods”, McGraw Hill. Singapore 2005.

3. William T.Mayer, " Energy Economics and Build Design ", McGraw Hill Book Co., 1983
REFERENCE BOOKS

1. Deodhar, S.V. “Construction Equipment and Job Planning”, Khanna Publishers Delhi, 2008.
2. Leonhard E.Bernold, “Construction Equipment and Methods”,Wiley india Pvt. Ltd2005.

3. Mahesh Varma .Dr, “Construction Equipment and its planning and application”, Metropolitan
Book Company, New Delhi, 2003.

Mapping of CO with PO’s
- ~ on < n © ~ ) o S e N - ~
o o o o
S22 2 2|2 E2|E|g|g|lg|g|¢
CcOo1 1 1 1
CO2 3 2 2 2 2 2 1 3 2 1
Cco3 3 2 2 2
Cco4 1 3
CO5 1 2 2 2
Total 6 4 2 1 4 4 2 1 4 3 5 6 2 3
Scaled 2 1|11 |1 |11 |1 ]|1]1]1]2]1]1
Value
Note: Total 0 1-5 6-10 11-15
Scaled value 0 1 2 3
Relation No Low Medium High
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Semester

Course Code : XCEEO6

Course Name : AIRPORT PLANNING AND DESIGN

Prerequisite : NIL
L|T|P|C C P A L|T|P|H
3/0|0]3 2 0.5 0.5 3/0|0]3

Course Objectives

Through this course the students will

e Tolearn about the aircraft characteristics, planning and components of airport.

e To know about the airport pavement design and maintenance.

e Tolearn about the navigational aids of airports.

Course Outcome: After the completion of the course, students will be Domain Level
able to CorPorA
CO1 Gain an insight on the planning and site selection of Cognitive Understanding
Airport.
C0o2 Know about layout and passenger facility systems. Cognitive Understanding
Affective Respond
CO3  Analyze and design the elements for orientation of CognitivePsyc Understanding
runways. homotor Mechanism
CO4  Design and maintain the pavements. Cognitive Understanding
Psychomotor =~ Mechanism
CO5  Understand the importance of navigational aids Cognitive Understanding
COURSE CONTENT
UNIT I INTRODUCTION 9
Introduction to air transport - Aircraft characteristics - Airport classification,
Airport planning - Site selection- Airport obstructions and Zoning - Environmental
guidelines for airport projects
UNIT II AIRPORT LAYOUT 8
Typical Airport Layouts - terminal area, apron, hangers, parking and circulation
Area.
UNIT III GEOMETRIC DESIGN 10
Runway Design: Orientation, Wind Rose Diagram, Problems on basic and Actual
Length, Geometric Design - Elements of Taxiway Design
UNIT IV AIRPORT PAVEMENTS 10
Design factors - design methods for flexible and rigid pavements- maintenance and
rehabilitation of pavements-airport drainage.
UNITV NAVIGATIONAL AIDS 8

Airport Markings and lighting -need of Air traffic control -air traffic control
network - air traffic control aids .

L T P Total

45 0 0 45
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TEXT BOOKS

1. Khanna S.K,, AroraM.G.& Jain S.S Airport Planning and Design, Nemchand and Bros,2012.

2. Rangwala, “Airport Engineering”, Charotar Publishing House, 2013.

3. Subash C Saxena, “Airport Engineering, Planning and Design”CBS Publishers & Distributors,2015.

REFERENCE BOOKS
1. Niles A.S and Newell Airplane Structures Vol.Il John Wiley and sons,New York

2. Environmental guidelines for Airport projects, Ministry of Environment and Forest.
3. IRC:76-1979 Guidelines for structural strength Evaluation of Rigid Airfield pavements.
4

IRC :105-1928 Specifications for Bituminous Concrete for Airfield Pavements.

Mapping of CO with PO’s
- ~ on < n O ~ ) o S h N — ~
) o o (@]
& = S22 ||| 2|8 el 212 &£
Cco1 1 1 1 1
CO2 2 2 2 1
COo3 3 1 2
co4 2 1 2
CO5 1 1
Total 1 2 5 2 1 2 2 2 1 2 4
Scaled 1 1 1|11 |1]lo]o|1|1]1]1]|1]0o0
Value
Note: Total 0 1-5 6-10 11-15
Scaled value 0 1 2 3
Relation No Low Medium High
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Semester

Course Code :  XCEEO07

Course Name : PORT AND HARBOUR ENGINEERING

Prerequisite : NIL
L|T|P|C C P A L|T|P|H
3/0|0]3 3 0 0 3/0|0]3

Course Objectives
Through this course the students will

e Todevelop a fundamental understanding of Port and Harbour Engineering and its necessity.
e To visualize the relationship between Site Considerations and its Planning of Harbours.

e To know about the various Design Elements of On-Shore and Off-Shore Structures.

Course Outcome: After the completion of the course, students Domain Level

will be able to CorPorA

CO1 Develop an understanding of overall Port and Harbour Cognitive Understanding
Engineering and its impact.

CO2  Absorbs the Key design Characteristics for design of Cognitive Understanding
Elements like Groins,Break waters, jetties etc.

Cco3 Fully conversant with advanced topics like coastal Cognitive Understanding
protection.

CO4  Acquire a basic understanding about Navigational Aids  Cognitive Understanding

CO5 Understand the various features in Ports, their Cognitive Understanding
construction, works and coastal Regulations to be
adopted.

COURSE CONTENT

UNIT I INTRODUCTION 9

Types of water transportation, water transportation in India, requirements of ports and
harbours, classification of harbours, selection of site and planning of harbours, location
of harbour, Site investigations - hydrographic survey, topographic survey, soil
investigations, current observations, tidal observations

UNIT II COASTAL STRUCTURES 9

Design and construction of breakwaters, berthing structures - jetties, fenders, piers,
wharves, dolphins, trestle, moles, Harbour docks, use of wet docks, design of wet docks,
repair docks, lift docks, dry docks, keel and bilge blocking, construction of dry docks,
gates for dry docks, pumping plant, floating docks, slipways, locks, size of lock, lock
gates, types of gates;

UNIT III DREDGING AND COASTAL PROTECTION 9

Classification, types of dredgers, choice of dredger, uses of dredged materials, coastal
erosion and protection, sea wall, revetment, bulkhead, coastal zone and beach profile.

UNIT IV NAVIGATIONAL AIDS 9

Requirements of signals, fixed navigation structures, necessity of navigational aids, light
houses, beacon lights, floating navigational aids, light ships, buoys, radar.
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UNIT V PORT FACILITIES 9

Port development, port planning, port building facilities, transit sheds,
warehouses, cargo handling facilities, container handling terminal facilities,
shipping terminals, inland port facilities. Inland waterways, Inland water
transportation in India, classification of waterways, economics of inland
waterways transportation, national waterways.

L T P Total

45 0 0 45

TEXT BOOKS
1. Ozaand Oza, Elements of Dock and Harbour Engineering, Charotar Publishing House, 1996.
2. Srinivasan R. Harbour, “Dock and Tunnel Engineering”, 26th Edition 2013.
3. Rangwala, “Harbor Engineering”, Charotar Publishing House, 2013.

REFERENCE BOOKS
1. Bindra S P, “A Course in Docks and Harbour Engineering”, DhanpatRai and Sons, New Delhi,
2013.

Chandola S.P. A text on Transportation Engineering, S. Chand Limited, 2008.

3. B.L. GuptaAmit Gupta “Roads, Railways, Bridges, Tunnels & Harbour Dock”Standard
Publishers Distributors,2018.

Mapping of CO with PO’s
- ~ on < n O ~ o) o S b N - o~
o o o Qo
| = 2|22 |2|E|2|8|g|g|glg |2
Co1 2
CO2 1 2 2
COo3 3 1
co4 1 3
CO5 1 3 2 2
Total 1 1 3 5 3 1 2 5 2
Scaled 1/ o0|1|1]o]o]|1]o]|1]1]1]|1]|1]o0
Value
Note: Total 0 1-5 6-10 11-15
Scaled 0 1 2 3
value
Relation No Low Medium High
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https://www.amazon.in/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=B.L.+Gupta&search-alias=stripbooks

Semester

Course Code

Course Name

XCEOES
FUNDAMENTALS OF BUILDING SERVICES

Prerequisite
LI T|P]|C C P A L |T H
3,003 3 0 3 |0
Course Objectives
Through this course the students will
e To study on functional requirements of building services
e Tolearn about the ventilation, lighting and acoustics concept
e To know about the fire resistant devices provided in high rise buildings
Course Outcome: After the completion of the course, students will be Domain Level
able to CorPorA
CO1 Identify the plumbing system for the building to meet the  Cognitive Understan
functional requirements. d
CO2 Implement the appropriate lighting, ventilation, and Cognitive Understand
acoustics systems for buildings.
CO3 Calculate the space requirements for vertical Cognitive Understand
communication systems
CO4 Suggest the fire safety requirements for multi storied  Cognitive Understand
buildings
CO5 Have a keen knowledge of the essentials of performance  Cognitive Understand
and functioning of intelligent buildings
COURSE CONTENT
UNIT I General 4
Introduction to building services, Classification of buildings as per National Building
code, Necessity of building services, Functional requirements of the building. Role and
Responsibility of Building Service Engineer
UNIT II Plumbing -
Importance of plumbing, Plumbing Terminology and fixtures: Terms used in plumbing,
Different types of plumbing fixtures - Hot and Cold Water System of plumbing for
building - System of plumbing for building drainage - Pipe materials, Jointing methods,
fittings used in plumbing their suitability.
UNIT III Lighting, Ventilation and Acoustics 9

Visual tasks - Factors affecting visual tasks - Classification of lighting — Factors affecting
Artificial light sources — Types of Lamp ( Incandescent, Fluorescent Lamp, Compact
Fluorescent Lamps, Light Emitting Diodes Lamp, Halogen bulbs)

Ventilation and its importance-natural and artificial systems-Window type and packaged
air-conditioners- air conditioning systems for different types of buildings

Building Acoustic- Acoustic Control in building - Materials used for Acoustics
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UNIT IV Vertical Transportation 7
Stairs : Types and its uses, Lifts: Types and its uses - Component Parts, Escalator: Types
and its uses - Components, Ramp: Necessity, design Consideration, gradient calculation,
layout and special features required for physically handicapped and elderly - Safety
measures for all vertical transportation

UNIT V Fire Prevention Systems 9
Classes of fire, methods of extinguishing fires - Fire extinguishers, portable and
stationery - Fire detectors and alarm - Automatic fire detectors cum extinguishing
devices — Non Combustible materials - Special Features Required for Physically
Handicapped and Elderly in various building types

UNIT VI Sustainable Building 9
Sustainable buildings- Green buildings-Energy efficient buildings for various zones-Case
studies of residence, office buildings and other buildings.

L T P | Total
45 0 0 45
TEXT BOOKS

1. Mantri, Sandeep, The A to Z of Practical Building Construction and its management, Satya
Prakashan, New Delhi, 2001

2. Deolalikar S G, Plumbing Design and Practice, Mc Graw Hill Pvt. Ltd., New Delhi, 2004

3. Akhil Kumar Das, Principles of Fire Safety Engineering: Understanding Fire and Fire
Protection, PHI Learning Pvt. Ltd., NewDelhi,2014

REFERENCE BOOKS

1. Bag, S.P, Fire Services in India: History, Detection, Protection, Management, Mital
Publications, New Delhi, 1995

2. National Building Code Part 1,4,8,9, Bureau of Indian Standard, New Delhi,

3. IS 12183(Part 1):1987, Code of Practice for Plumbing in multistoried buildings, Bureau of
Indian Standard, New Delhi,

Mapping of CO with PO’s
Course
> N ) = 0 © S ®© ) i~ o a
outcomes < < < < << < << < < < < <
S S S S S S S S S S 3 S
co1 1
c02
Co3 1 3 1
Cco4 1
CO5
Total 2 0 1 3 2 1 0 1 0 1 1 1
Scaled Value 1 0 1 1 1 1 0 1 0 1 1 1

Note:

Total 0 1-5 6-10 11-15
Scaled value 0 1 2 3
Relation No Low Medium High
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https://hmhub.in/classes-of-fire-methods-of-extinguishing-fires-demonstration/
https://hmhub.in/fire-extinguishes-portable-and-stationery/
https://hmhub.in/fire-extinguishes-portable-and-stationery/
https://hmhub.in/fire-detectors-and-alarm/

Semester

Subject Code XCEE09

Subject Name EARTHQUAKE ENGINEERING

Prerequisite Nil

L T P H C P A L | T| P H
3 0 0 3 2.5 0 0.5 3 /0|0

Course Objectives

To introduce the basics of Earthquake Engineering.

To apply analytical methods for evaluating of seismic resistance of buildings.

To introduce engineering seismology, building geometrics & characteristics and
structural irregularities.

Course Outcome: Domain
CorPorA
CO1  Describe the basics of vibration. C
CO2  Analyse SDOF and MDOF systems with distributed mass for C
continuous system.
CO3  Quantify the effect of seismic waves. C&A
CO04  Understand the concept of response spectrum and application of C
structural dynamics.

CO5 Design of Earthquake resistant structures with codal provisions. C

COURSE CONTENT

UNIT I THEORY OF VIBRATION 9
Concept of inertia and damping - Types of Damping - Difference between static
forces and dynamic excitation - Degrees of freedom, SDOF idealisation - Equations
of motion of SDOF system for mass as well as base excitation - Free vibration of
SDOF system - Response to harmonic excitation - Impulse and response to unit
impulse and response to unit impulse

UNIT II MULTIPLE DEGREE OF FREEDOM SYSTEM 9
. Two degree of freedom system - Normal modes of vibration - Natural frequencies,
Mode shapes - Natural frequencies, Mode shapes - Introduction to MDOF systems
- Decoupling of equations of motion - Concept of mode superposition (No
derivations)

UNIT III ELEMENTS OF SEISMOLOGY 9

Causes of Earthquake - Geological faults - Tectonic plate theory - Elastic rebound -
Epicentre - Hypocentre - Primary, shear and Raleigh waves - Seismogram -
Magnitude and intensity of earthquakes - Magnitude and Intensity scales -
Spectral Acceleration - Information on some disastrous earthquakes
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UNIT IV RESPONSE OF STRUCTURES TO EARTHQUAKE 9

. Response and design spectra - Design earthquake - concept of peak acceleration -
Site specific response spectrum - Effect of soil properties and damping -
Liquefaction of soils - Importance of ductility - Methods of introducing ductility
into RC structures.

UNIT V DESIGN METHODOLOGY 9

. Design as per the code provisions of IS 1893 - IS 13920 and IS 4326 - Base
isolation techniques - Vibration control measures - Important points in mitigating
effects of earthquake on structures.

L T P Total

45 0 0 45

TEXT BOOKS

1. David Dowrick ., “Earthquake Resistant Design And Risk Reduction” John Wiley & Sons, 2011

2. Kavitha S., Damodarasamy S. R. “Basic of Structural Dynamics and Aseismic Design” PHI
Learning Private Limited publishers,2009.

3. Anil K Chopra “ Dynamics of structures ” Theory and application to Earthquake
Engineering, Prentice Hall.2012

REFERENCES

1. George G.Penelis and Andreas].Kappos,Earthquake Resistant Concrete Structures, Taylor and
Francis,.London,UK,2014

2. Shashikant K. Duggal “Earthquke resistant design of structures”Oxford University Press, 2013

3. Mario Paz,William Leigh “Structural Dynamics-Theory &Computattions”Kluwar Academic

Publishers, USA,2004

Indian Standard Code Books

1.
2.

IS 1893 (Part 1):2002, Criteria for Earthquake Resistant Design of Structures

IS 13920 - 2016 Ductile Design and Detailing Of Reinforced Concrete Structures Subjected to
Seismic Forces

IS 4326 - 2013 Earthquake Resistant Design and Construction of Buildings
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https://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22David+Dowrick%22&source=gbs_metadata_r&cad=2
http://www.flipkart.com/author/kavitha-s
http://www.flipkart.com/author/damodarasamy-s-r
https://www.amazon.in/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Shashikant+K.+Duggal&search-alias=stripbooks

Mapping of CO’s with PO’s:

<+ ) N ® | @ = I B B (= a
S|o|c |3|é|s|s|8|8 slalsl 8 |83
a a a a a a a a a = = = 4 4
co1 3 2 2 1 1 2
co2 2 3 1
Cco3 2 1 1 2 1 1 1
Cco4 1 2 1 1 1 1 1 1 1
CO5 2 3 1 1 1 1 2 1
Total 10 8 6 2 3 2 2 1 3 1 2 6 2
Scaled 9 9 9 1 1 1 1 1 1 1 1 2 1
Values
Note: Total 0 1-5 6-10 11-15
Scaled 0 1 ? 3
value
Relation No Low Medium High
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Semester

Course Code XCEE10
Course Name BRIDGE ENGINEERING
Prerequisite Nil
L T P H C P A L |T|P H
3 0 0 3 3 0 0 3 /0] 0 3
Course Objective

To get familiar with design concepts of long and short span bridges.
To design the prestressed concrete, Steel and RC bridges.
To design the substructure for bridges as per IRC loadings.

Course Outcome: After the completion of the course, students will be Domain/Level

able to CorPorA

Cco1 Understand the components of bridges C (Understand)

Cco2 Assess the behavior of various bridges. C (Analyse)

Cco3 Design the steel and concrete bridges C(Create)

COo4 Design the Cable and suspension bridges C (Create)

COo5 Design the substructure of bridges. C (Create)

COURSE CONTENT

UNIT I INTRODUCTION 9
General Basic Bridge forms - Beam, Arch, Suspension, Various types of Bridges,
Selection of type of bridge and economic span length, drainage, road, kerb,
Classification, Investigation and Planning. Design Loads for Bridges - Dead Load,
Live Load, IRC loading, IRS Loading, AASHTO Loading, Wind Load, Longitudinal
forces, Centrifugal Forces, Buoyancy, water current forces, thermal forces
deformation and horizontal forces.

UNIT II DESIGN OF REINFORCED CONCRETE BRIDGES 9
Design Principles of Reinforced concrete bridges - Pigeaud curves - Courbon's
theory - design of deck slab; T-beam bridge; balanced Cantilever Bridge

UNIT III DESIGN OF PRESTRESSED CONCRETE BRIDGES 9
Basic principles-General Design requirements - steel reinforcement in prestressed
concrete member - Concrete cover and spacing of pre-stressing steel slender beams
- analysis of section for flexure, shear and bond - losses in prestress - analysis and
design of anchorage block

UNIT IV DESIGN OF STEEL BRIDGES 9
Introduction to Steel bridges: Plate girder bridge, truss bridge, suspension cable
bridge, cable stayed bridge;

UNITV BEARINGS AND SUBSTRUCTURES, QUALITY CONTROL9 Hrs.

Classification and types of bearings; Guidelines for selection of bearings-Design of
Bearings - Types of foundations, Piers and abutments- Forces on piers and
abutments, Design of piers and abutments, bed blocks.

Seismic design considerations; Aerodynamic stability considerations; special
durability measures; provisions for inspection and maintenance;

L T P Total
45 0 O 45
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TEXT BOOKS

1. Johnson Victor.D, “Essentials of Bridge Engineering”, Oxford & IBH, 2009.
2. Krishnaraju.N, “Prestressed Concrete bridges”, CBS Publishers,2012
3. Ponnuswamy.S “Bridge Engineering”, Tata McGrawHill, 2007.

REFERENCES

1. Jagadeesh T.R. and Jayaram .M.A,, “Design of Bridge Structures”, Prentice Hall of India Pvt
Ltd., 2004.

2. V.K Raina, “Concrete Bridges Practice Analysis, Design and Economics”, Shroff
Publications, New Delhi 2nd Ed. 2005.

3. Vazirani, Ratwani and Aswani, “Design of Concrete Bridges”, Khanna Publishers, 2ndEd.
2008.

Mapping of course outcomes with program outcomes

o - o~ AR o~
- N on < Ln O >~ e =N - b - () (=)
(@) o (@) o o o o o o o o o wn 72}
A& - =¥ =¥ - - =¥ & - =¥ | A a A
co1 3 3 2 1 1 1 1 1 1 2
Cc02 1 3 2 1 1 1 1 1 2
Cco3 2 2 3 2 1 1 1 1 1 3 2
Cc04 2 2 3 2 1 1 1 1 1 3 2
CO5 2 2 3 2 1 1 1 1 1 3 2
Total 10 12 13 7 5 5 5 5 3 11 | 10
Scaled 2 3 3 2 1 1 1 1 1 3 2
Values
Note: Total 0 1-5 6-10 11-15
Scaled 0 1 5 3
value
Relation No Low Medium High
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Semester

Course Code XCEE11

Course Name ADVANCED STRUCTURAL ANALYSIS

Prerequisite STRUCTURAL ANALYSIS
L T P H C P A L T P H
3 0 0 3 2 0 1 3 0 0

Course Objectives

e To introduce the Influence line for indeterminate structures.

¢ To study the behaviour of different types of frames by classical methods.

¢ To analyse the plastic nature of the structure using theorems and mechanisms.

Course Outcome: Domain
CorPorA

co1 Identify the behavior of indeterminate structure by influence lines. C

CO02  Apply knowledge on advanced methods of analysis of structures C

including for planes and rigid frames.

Cco3 Superimpose the effects of settlement and rotation of the supports over C

the regular analysis.

CO04  Apply knowledge of finite element for determinate and indeterminate C

structures.

CO5 Recognize the plastic analysis of structural elements. C

COURSE CONTENT

UNIT I INFLUENCE LINES - INDETERMINATE STRUCTURES 9
Influence lines -Maxwell Betti’s theorem- Muller Breslau’s principle - Influence lines
for continuous beams and single storey rigid frames - Indirect model analysis for
influence lines of indeterminate structures.

UNIT II STIFFNESS MATRIX METHOD 9
Element and global stiffness matrices - Analysis of continuous beams - Co-ordinate
transformations - Rotation matrix - Transformations of stiffness matrices, load
vectors and displacements vectors - Analysis of pin-jointed plane frames and rigid
frames.

UNIT III FLEXIBILITY MATRIX METHOD 9
Equilibrium and Compatibility - Determinate vs indeterminate structures -
Indeterminacy - Primary structure - Compatibility conditions - Analysis of
indeterminate pin-jointed plane frames, continuous beams, rigid jointed plane frames
(with redundancy restricted to two).

UNIT IV FINITE ELEMENT METHOD 9

Introduction - Discrimination of a structure -differential equilibrium equations- strain
displacement relation- isoparametric elements - Shape functions - Lagrange and
Serendipity elements —— Plane stress and plane strain.
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UNIT V

PLASTIC ANALYSIS OF STRUCTURES

Plastic moment of resistance - Plastic modulus — Shape factor - Load factor - Plastic
hinge and mechanism - Plastic analysis of indeterminate beams and frames - Upper
and lower bound theorems.

TEXT BOOKS

1. “Comprehensive Structural Analysis - Vol. 1 & Vol. 2”, Vaidyanadhan, R and
Laxmi Publications, New Delhi, 2003

L Total
45 45
Perumal, P,

2. Structural Analysis”, L.S. Negi& R.S. Jangid, Tata McGraw-Hill Publications, New
Edition, 2003

3. Indeterminate Structures”, Wang, C.K., McGraw-Hill

REFERENCES

Delhi, Sixth

1. Ghali.A, Nebille, A.M. and Brown, T.G. “Structural Analysis” A unified classical and Matrix
approach” -5t edition. Spon Press, London and New York, 2003.

2. Vazirani V.N, &Ratwani, M.M, “Analysis of Structures”, Khanna Publishers, Delhi.

3. Structural Analysis - A Matrix Approach - G.S. Pandit& S.P. Gupta, Tata McGraw Hill., 2005

Mapping of course outcomes with program outcomes

X (=) i (V| i ~
S| o (83|88 |5 |8 |3 p S | 3 = 2
=9 & & | A =9 =9 =9 & =9 = = = g2 4
co1 2 3 1 1
c02 3 1 1 1
Cco3 1 3 2 1 1 1
CO4 3 2 2 1 1 1 1
CO5 1 1 1 1 1 1
Total 10 10 6 2 3 2 1 1 2 3 1
Scaled |, |, |, 1] 1 1|1 1 1 1 1
Values
Note: Total 0 1-5 6-10 11-15
Scaled 0 1 5 3
value
Relation No Low Medium High
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Semester

Subject Code : XCEE12

Subject Name : BASICS OF COMPUTATIONAL HYDRAULICS

Prerequisite Hydraulic Engineering
L T P H C P A L T P H
2 1 0 3 2.5 0 0.5 2 1 0 3

Course Objectives

e Explain the structure of the 1D, 2D and 3D flow equations as representations of
conservation laws

o (lassify differential equations in terms of ODE /PDE and determine the nature of a given

PDE

o Indicate the nature of the initial and boundary and apply the method of characteristics to
solve equations

e Implement finite difference schemes to solve ordinary and partial differential equations

Course Outcome: Domain
CorPorA
co1 Simulation of the flow of water, together with its consequences C

C02 Apply hydrodynamic techniques and 1 dimensional expansions

and contractions C
COo3 Understand linearized method of characteristics C
Co4 Able to understand forms of conservation and applications C&A
CO5 Do different flow modeling using software C
COURSE CONTENT
UNIT I INTRODUCTION 9

UNIT I

UNIT III

UNIT IV

Significance of computational hydraulics, discrete forms of the laws of construction of
mass, momentum and energy. Examples of free surface flows. Derivation of governing
equations for flow and transport in surface and sub-surface (saturated and
unsaturated flow)

1-D EXPANSIONS 9

lateral inflow’s 1-D expansions and contractions, homogeneous and stratified fluid
flows. Equations for reactive transport; Coupled surface and sub-surface flow models;
Basics of finite difference, finite element and finite volume methods

METHOD OF CHARACTERISTICS 9

Characteristics and invarients, regions of state, computation of hydraulic jump,
indeterminacy conditions, the linearised method of characteristics. Consistency,
stability, convergence, order of accuracy computational efficiency application of
numerical methods for solving flow and transport equations,

FORMS OF CONSERVATION LAWS 9

Difference forms of conservation laws, weak solutions applications, storm-sewer
networks, diffusion problems, river morphotogy, linear wave propagation. fully
coupled and iteratively coupled models; Model simplification, Parameter estimation
(Model calibration and validation),
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COMPUTATIONAL FLUID DYNAMICS (CFD)

9 Hrs.

Numerical methods - Finite difference method with example 1-D horizontal flow.
software for three-dimensional turbulent flow modeling, Software for sub-surface

UNITV
flow simulation.
TEXT BOOKS:
1.

L

T

Total

45

0

45

Brebbia, C.A. and Ferrante, “A.J. Computational Hydraulics” Butterworth & Company

(Publishers) Ltd., London, 1983

Chaudhary, M.H, “Applied Hydraulic Transients” (2 nd Edition) - Van Nostrand Reinhold
Company Inc., New York, 1987

REFERENCES:

1. Mahmood, K. and Yeyjevieh, V, “Unsteady Flow in Open Channels (Vol. - I & II)” Water
Resources Publications, Fort Collins, Colorado, U.S.A., 1975

Michael B. Abbott, Anthony W. Minns “Computational Hydraulics” - Routledge, 2017

J. A. Cunge, Michael Barry Abbott, “Engineering Applications of Computational Hydraulics”

Pitman Advanced Publishing program.

4. Cornelis B. Vreugdenhil,“Computational Hydraulics: An Introduction”, Springer Science &
Business Media, 2012

5. Michael B. Abbott, Anthony W. Minns , “Computational Hydraulics” 1994 Routledge, 2017

Mapping of CO’s with PO’s:

< <) - ~ - o~
Sle|la | 3|8 8|8 |8|zg|2l2/lgl¢g
-9 -9 - =¥ =¥ - - - - = = = £ £
co1 3 1 2
C02 3 1
Co3 3 1 2
co4 3 1 2
CO05 3 1 2
Total | 15 5 8
Scaled
Values 3 1 2
Note: Total 0 1-5 6-10 11-15
Scaled 0 1 2 3
value
Relation No Low Medium High
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https://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22Michael+B.+Abbott%22
https://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22Anthony+W.+Minns%22
https://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22Cornelis+B.+Vreugdenhil%22&source=gbs_metadata_r&cad=7
https://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22Michael+B.+Abbott%22
https://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22Anthony+W.+Minns%22

Semester

Course Code XCEE13

Course Name WATER RESOURCES ENGINEERING

Prerequisite NIL
L T P C C P A L T P H
2 2 0 3 2.5 0 0.5 2 2 0 4

Course Objectives

e To prepare the students for a successful career as hydrologist and water resources
engineers

o To develop the ability among students to synthesis data and technical concepts for
application in hydrology and water resources engineering

o To provide students an opportunity to work as a part of interdisciplinary team

o To promote student awareness of the life-long learning and to introduce them professional
ethics and codes of professional practice in water resource engineering

Course Outcomes:

At the end of the course, students must be in a position to: Domain
CorPorA

Cco1 Understand the interaction among various processes in the hydrologic C
cycle

C02 Understand the forms of precipitation and measurements. C

Co3 Understand runoff, ground water and well hydrology C

Co4 Understand water requirement of crops-Crops and crop seasons in India, C
Methods of applying water.

CO5 Understand application of Distribution systems- cannel, Dams, reservoir C
and spillway.

UNIT I INTRODUCTION 9

UNIT I

UNIT III

Hydrologic cycle, water-budget equation, history of hydrology, world water balance,
applications in engineering, sources of data. Precipitation - forms of precipitation,
characteristics of precipitation in India, measurement of precipitation, rain gauge
network, mean precipitation over an area, depth area- duration relationships,
maximum intensity/depth-duration-frequency relationship, Probable Maximum
Precipitation (PMP), rainfall data in India

ABSTRACTIONS FROM PRECIPITATION 9

Evaporation process, evaporimeters, analytical methods of evaporation estimation,
reservoir evaporation and methods for its reduction, evapotranspiration,
measurement of evapotranspiration, potential evapotranspiration over India, actual
evapotranspiration, interception, depression storage, infiltration, infiltration capacity,
measurement of infiltration.

RUNOFF 9

Runoff volume, SCS-CN method of estimating runoff volume, flow duration curve, flow-
mass curve, hydrograph, factors affecting runoff, hydrograph, components of
hydrograph, base flow separation, effective rainfall, unit hydrograph surface water
resources of India, environmental flows.Ground water and well hydrology - forms of
subsurface water, saturated formation, aquifer properties, geologic formations of
aquifers, well hydraulics: steady state flow in wells, equilibrium equations for confined
and unconfined aquifers, aquifer tests

183



UNIT IV

UNIT IV

WATER WITHDRAWALS AND USES 9

Water for energy production, water for agriculture, water for hydroelectric generation;
flood control. Analysis of surface water supply, Water requirement of crops-Crops and
crop seasons in India, cropping pattern, duty and delta; Quality of irrigation water;
Soil-water relationships, root zone soil water, infiltration, consumptive use, irrigation
requirement, frequency of irrigation; Methods of applying water to the fields: surface,
sub-surface, sprinkler and trickle / drip irrigation.

DISTRIBUTION SYSTEMS 9

Canal systems, alignment of canals, canal losses, estimation of design discharge. Design
of channels- rigid boundary channels, alluvial channels, Canal outlets: non-modular,
semi-modular and modular outlets. Water logging: causes, effects and remedial
measures. Lining of canals, types of lining. Dams and spillways - embankment dams:
Classification, design considerations, estimation and control of seepage, slope
protection. Gravity dams: forces on gravity dams, causes of failure, stress analysis,
elementary and practical profile. Arch and buttress dams. Spillways: components of
spillways, types of gates for spillway crests; Reservoirs- Types, capacity of reservoirs,
yield of reservoir, reservoir regulation, sedimentation, economic height of dam,
selection of suitable site.

L T P Total
45 0 0 45

TEXT BOOKS:

1. Subramanya. K,” Engineering Hydrology”, Tata Mc-Graw Hill publishing pvt. Ltd., New Delhi,
2010.

2. KN Muthreja, “Applied Hydrology”, Tata Mc-Graw Hill publishing pvt. Newdelhi
3. Larry W. Mays “Water Resources Engineering”, Wiley; 2 edition (June 8, 2010)
REFERENCE BOOKS

1. G.L.Asawa “Elementary Irrigation Engineering” New Age International Publisher (1999).
2. G.L. Asawa, “Irrigation Engineering “, John Wiley & Sons Australia, Limited, 1994.
3. ] D Zimmerman “Advances in Irrigation” Elsevier, 2013.

Mapping of CO’s with PO’s:
< © ~ . = — N - N
S|c |8 |8|8|8|s |8 |8 S |8 | 8 2 |12
e | A & A A & -4 e | A = = = £ 2
co1 2 3 1 1
co2 3 1 3 1 1
co3 2 1 3 1 1
co4 2 1 3 1 1
CO5 2 3 1
Total | 11 3 15 5 5
Note: Total 0 1-5 6-10 11-15
Scaled value 0 1 2 3
Relation No Low Medium High
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Semester

Course Code

Course Name

XCEE14
ENVIRONMENTAL GEOTECHNOLOGY

Prerequisite ==
L|T|P|C C P A L|T|P|H
30 3 2 0.5 0.5 3|0 3

Course Objectives

Have
engin

Expla
Acqui

an exposure to interdisciplinary issues pertaining to environment and geotechnical
eering

in the effects of pollutants in soil properties

ring the knowledge of the problematic soil deposits under varying environmental

conditions

Awareness about the adverse effects of soil and ground water contaminants

Analyze and apply the various techniques for remediation of the contaminants

Course Outcome: After the completion of the course, students will Domain Level
be able to CorPorA
CO1  Analyse the soil contamination concentration and type Cognitive Understand
COo2 Be trained to develop sustainable and environmentally Cognitive Understand
sound solutions for geotechnical problems Affective Respond
Co3 Solving environmental engineering problems unique to Cognitive Understand
several soil and subsurface conditions. Psychomotor  uided
Response
CO4  Monitor and analyse quality of ground water Cognitive Create
Psychomotor  Guided
Response
CO5  Suggest the steps to remediation of soil and Cognitive Create
groundwater Respond
COURSE CONTENT
UNIT I FUNDAMENTALS OF GEOENVIROMENTAL ENGINEERING 9
Scope of geo environmental engineering - multiphase behaviour of soil - role of soil in
geo environmental applications- sources and type of ground contamination sources,
production and classification of waste- health risks posed by heavy metals and
emerging pollutants. Impact of climate change, energy resources, case histories on geo
environmental problems.
UNIT II GROUNDWATER CONTAMINATION 8

Water quality standards Sources of contamination- Soil-water-contaminant
interactions and its implications - Hydro chemical behavior of contaminants - Trace
metals - Trace non metals - Nitrogen, organic substances - Measurement of parameters
- Velocity - Dispersivity - chemical partitioning- Factors effecting retention and
transport of contaminants.

185



UNIT III REMEDIATION OF CONTAMINANTS FROM SOIL AND GROUND WATER 10

contaminant transformation: sorption, biodegradation, ion exchange, precipitation ex
situ and insitu remediation - solidification, bio-remediation, soil washing, electro
kinetics, soil heating, verification, bio venting, Ground water remediation - pump and
treat, air sparging, reactive well-Insitu remediation -Case studies

UNIT IV SOLID WASTE DISPOSAL AND STABILIZATION 10

Hazardous waste control and storage system- mechanism of Stabilization, incineration-
organic and inorganic stabilization reutilization of solid waste for soil improvement.
Design of landfill: CNS layer, leachate and air collection units

UNIT V ADVANCED SOIL CHARACTERIZATION 8

Site characterization - risk assessment of contaminated site -Contaminant analysis -
water content and permeability measurements - electrical and thermal property
evaluation —-. Site selection for dumping

L T P Total

45 0 0 45

TEXT BOOKS

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

Publications, London, 2000.

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

Yong, R. N., "Geoenvironmental Engineering, Contaminated Soils, Pollutant Fate, and Mitigation"
CRC Press, New York, 2001.

Sharma H.D. and Reddy K.R. "Geoenvironmental Engineering: Site Remediation, Waste
Containment, and Emerging Waste Management Technologies" John Wiley & Sons, Inc., USA,
2004. 5. Zheng C., “Applied Contaminant Transport Modeling”, John Wiley & sons, First edition

Hsai-Yang Fang, “Introduction to Environmental Geotechnology”, CRC Press, New York
Berkowitz,B. Dror, I. and Yaron,B., "Contaminant Geochemistry" Springer, Germany, 2008.

Mohamed,A. M. O.,"Principles and Applications of Time Domain Electrometry in
Geoenvironmental Engineering" Taylor and Francis, New York, 2006.

Mapping of CO with PO’s

— ~ o - n O ~ © o S e N — o~

o o o (@]

= = 2|2 2|2 |E2|R 2 |g|glg|2|¢2
co1 3 2 3 3 2 3
CO2 1 3 2 2 1 2
CO3 1 2 3 3 1 2
co4 3 3 3 3 3
CO5 3 3 3 3 3
Total 0 3 10 11 0 3 14 0 13 2 0 0 0 13
Scaled 0 |1 2| 2l0|1|3|o0o|3|1]|0]o0]| 0] 3
Value

Note: Total 0 1-5 6-10 11-15
Scaled 0 1 2 3
value
Relation No Low Medium High
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Semester

Course Code

Course Name

XCEE15
GEOTECHNICAL DESIGN

Prerequisite GEOTECHNIOCAL ENGINEERING I AND II
L|T|P]|C C P A L|T|P|H
3003 2 0 1 3,00
Course Objectives
e To apply the knowledge of soil properties
e To acquire knowledge on geotechnical structures and design principles
e To select proper methods of construction for geotechnical structures
Course Outcome: After the completion of the course, students will Domain  C Level
be able to orPorA
co1 Explain the various investigation specifications as per Cognitive Understand
the infrastructure to be build on the proposed site
CO2 Evaluate the properties of materials required for the Cognitive Understand
constructing a desired geotechnical infrastructure Affective Respond
CO3  Understand the design concepts of various foundation Cognitive Understand
systems Affective Guided
Response
C04  C(lassify the design principles of dams, pavement and Cognitive Create
retaining walls Affective Guided
Response
CO5 Design a underground storage system, buried Cognitive Create
structures, Geosynthetics Affective Respond
COURSE CONTENT
UNIT I SUBSURFACE SITE EVALUATION AND GEOTECHNICAL STRUCTURES 8
Planning for subsurface exploration - Methods of exploration - Geophysical exploration
- Soil sampling and samplers - In-situ tests - Soil investigation report
Functions and requisites of geotechnical structures - Different types - choice of types -
general principles of design - Grouting techniques - Types of grout
UNIT II INTEGRATED DESIGN OF RETAINING WALLS 10

Introduction - Types of earth pressures - Different theories of earth pressures - Rankine
and Coulomb theory - Friction circle method - Terzaghi’s analysis Different types of
retaining structures - Stability analysis of rigid walls - Design of anchored sheet piles -
Lateral pressure on sheeting in braced excavation - stability against piping and bottom
heaving - Earth pressure around tunnel lining, shaft and silos.
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UNIT III PAVEMENTS AND MATERIALS FOR AIRPORTS, HIGHWAYS, HARBOR, ETC. 10

Material characterization for analytical pavement design - CBR and stabilometer tests -
Resilient modulus - Fatigue subsystem - failure criteria for bituminous pavements -
IRC design guidelines. Pavements types - Approaches to pavement design - vehicle and
traffic considerations - behaviour of road materials under repeated loading - Stresses
and deflections in layered systems.

UNIT IV DESIGN OF DAMS AND OTHER WATER RETAINING STRUCTURES 10

Design consideration, Factors influencing design - Types of earth and rockfill dams -
Design details - Provisions to control pore pressure - Design consideration - Factors
influencing design - Types of earth and rockfill dams - Design details, Provisions to
control pore pressure - Special design problems - Slope protection, Filter design,
Foundation treatment - Earth dams on pervious soil foundation - Treatment of rock
foundation - Construction Techniques - Quality control and performance measurement -
Applications of Geosynthetics in earth and rockfill dams

UNIT V UNDERGROUND STORAGE SYSTEM, BURIED STRUCTURES, GEOSYNTHETICS 7

Design & detailing of Underground Rectangular and Circular Water Tank - buried
pipelines - Principles, Concepts and Mechanisms of reinforced earth - Main types of
geosynthetics - charactersitics and manufacturing processes - Main functions of
geosynthetics and applications in which these functions are most relevant - Principles
of design with geosynthetics - Most important geosynthetics characterization tests.

L T P Total

45 0 0 45

TEXT BOOKS

1. Analysis and Design of Substructures: Limit State Design by Swami Saran

2. Braja M. Das, Principles of Foundation Engineering, by, Cengage Learning

3. Singh A, Modern Geotechnical Engineering, 3rd Ed., CBS Publishers, New Delhi, 1999.

4. Punmia, B.C. Soil Mechanics and Foundation Engineering, Laxmi Publications Pvt. Ltd., New

Delhi, 1995.

5. IS: 3370-Indian Standard code of practice for concrete structures for storage of liquids, Bureau
of Indian Standards, New Delhi
REFERENCE BOOKS
1. AASHTO. (1990). AASHTO Guidelines for Pavement Management Systems, American Association
of State Highway and Transportation Officials, Washington DC.
2. Koerner, RM. and Welsh, ].P., Construction and Geotechnical Engineering using Synthetic
Fabrics, John Wiley, 1990.
3. Robert M. Koerne. Designing with geosynthetics. 5th. New York: Prentice Hall, 2005. ISBN 978-
0131454156.
4. 1S:12966(Part 2)-1990 “Code of practice for galleries and other openings in dams” ( Part 2:
Structural design)
1. 1S:13551-1992 “Structural design of spillway piers and crest-criteria”
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Mapping of CO with PO’s

- ~ on < n O ~ ) o S e N — ~

o o o (@]

= = |2 |R2|R|I2|E|IR|2 |22 2|2 |2
co1 1 3 1 1 2 1 1 1 2 1
CO2 2 1 2 1 1 2 1 1 2 1 1
Cco3 1 2 1 1 1 1 1 1
Cco4 2 2 2 1 2 1 1 1 1
CO5 2 1 1 1
Total 8 9 4 3 4 4 1 3 2 3 3 3 5 4
Scaled 2l 2111|1111 |11
Value

Note: Total 0 1-5 6-10 11-15
Scaled 0 1 5 3
value
Relation No Low Medium High
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Semester

Course Code : XCEE16
Course Name : TRENCHLESS TECHNOLOGY
Prerequisite I
L|T|P|C C P A L |T |P |H
3/0|0 |3 3 0 3 /0 |0
Course Outcome: After the completion of the course, students will be Domain C Level
able to orPorA
CO1 Understand the basic concepts of Trenchless technology Cognitive Understan
d
CO2 Able to understand the different types of pipes used Cognitive Understand
CO3 To learn about the various methods of excavation and  Cognitive Understand
drilling types of equipment
CO4 Ascertain a basic ability to plan of trenchless technology  Cognitive Understand
with respect to cost
CO5 Learn some of the case studies for tunneling methods Cognitive Understand
COURSE CONTENT
UNIT I Introduction 9

UNIT II

UNIT III

UNIT IV

Trenchless technology - Types - Applications - Advantages and Disadvanteges-
Geotechnical Investigation - Rock mass properties - Impacts on trenchless project
- feasibility studies

Pipes 9

Gravity Pipes - Vitrified clay, brick, Concrete, Steel, Ductile and Cast iron, Asbestos
cement, Thermo Plastic Pipes - Pressure Pipe - Prestressed Concrete cylinder pipes -
Sheathing, Coating, lining - Special handling features - Codal Provisions - Type of
Medium

Methods of Excavation and Drilling Equipments 9

Horizontal auger boring, Pipe ramming, Micro-tunneling methods, Pilot tube (or
pilot tube micro-tunneling) method, Pipe/box jacking and utility tunneling,
Cured-in-place-pipe method, Sliplining

Equipment- drilling tools and auxiliary tools, Dredging tools, Jacking, drilling and
micro-tunneling technology
Planning and Risk Mitigation 9

Planning for trenchless technology projects - Cost comparison of trenchless
technology methods, Conventional
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UNIT V Case Study 9

Case Studies on Horizontal auger boring, Pipe ramming, Micro-tunneling
methods, Pilot tube (or pilot tube micro-tunneling) method, Pipe/box jacking and
utility tunneling, Cured-in-place-pipe method, Sliplining

L T P Total

45 0 0 45

TEXT BOOKS
1. Bernhard Maidl, Markus Thewes, Ulrich Maidl, David S. Sturge , Handbook of Tunnel Engineering:

Volume I: Structures and Methods,John Wiley Pvt. Ltd.,2013
REFERENCE BOOKS

1. Ananthakumar Paulraj, Handbook of Tunnel Engineering, INSC International Publisher (IIP),
2021, Delhi

Mapping of CO with PO’s
- a o <+ n © ~ © o S hy a = N
@] (=) o o
= |a |2 |2 |8 & 2|8 |2 |g|2|g & |2
Cco1 1 1 1 1
CO2 1 1 1
COo3 1 1 1
CO4 1 2
CO5 1 2
Total 3 0 0 0 0 3 0 0 3 0 2 0 2 3
Scaled 10 |o (0o |0 |1 |0 |o [1 0o |1 |0 [1 |1
Value
Note: Total 0 1-5 6-10 11-15
Scaled 0 1 2 3
value
Relation No Low Medium High
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https://www.wiley.com/en-ie/search?pq=%7Crelevance%7Cauthor%3ABernhard+Maidl
https://www.wiley.com/en-ie/search?pq=%7Crelevance%7Cauthor%3AMarkus+Thewes
https://www.wiley.com/en-ie/search?pq=%7Crelevance%7Cauthor%3AUlrich+Maidl
https://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22Ananthakumar+Paulraj%22&source=gbs_metadata_r&cad=2

Semester

Course Code XCEE17

Course Name ENVIRONMENTAL FLUID MECHANICS

Prerequisite FLUID MECHANICS

L| T P |C C P A L|T|P|H
3(/0]0]3 3 0 0 3,003

Course Objectives

e Understand the effects of diffusion, advection, dispersion, and chemical reactions on
concentrations in the environment

e Apply the governing transport equations to solve problems with diverse boundary and
initial conditions

e Evaluate the important processes affecting fate and transport in a range of problem

situations
Course Outcome: Domain
CorPorA
CO1 apply knowledge of basic mathematics, science, and engineering C
C02  Ability to function on multi-disciplinary teams C
CO3  Ability to identify, formulate and solve engineering problems C
CO4  Ability to understand the impact of engineering solutions in a global and C
societal context
CO5 Ability to use the techniques, skills, and modern engineering tools C
necessary for engineering practice
COURSE CONTENT
UNIT I INTRODUCTION 9

Introduction to fluid and mass transport in naturally occurring flows; topics
include molecular and turbulent diffusion; dispersion; river, estuary, and ocean
mixing; dissolution boundary layers; tidal mixing; offshore wastewater outfalls;

UNIT 11 APPLICATION AND ANALYSIS 9

Fick’'s law -Diffusion equation -Integral solutions: CSTR solutions for marina
design - Differential analysis: Instantaneous point source solution in 1D -
Advective diffusion and solutions in 2D and 3D Initial spatial distributions; fixed
concentrations -Other solutions, superposition and image sources

UNITIII POTENTIAL FLOW 7
Potential flow -porous media flows, surface/internal waves in oceans and lakes.
UNIT IV LAMINAR FLOW 11

Laminar flow (channel and overland flow, mud flow, transient and oscillatory
boundary layer, induced streaming, mass transport)

UNITV TURBULENT FLOW 9

Turbulent flow (instability, characteristics, averaging, Reynolds and turbulent
kinetic equations, applications: effluent discharge, boundary layer)

L T P Total

45 0 0 45
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TEXT BOOKS

1.

Chin, David A. (2006). Water Quality Engineering in Natural Systems. Wiley
Interscience: Hoboken, New Jersey. (Available free online through the TAMU library)

Socolofsky, S. A. and Jirka, G. H. (2005), Special Topics on Mixing and Transport in the
Environment

Fischer, Hugo B,, List, E. John, Koh, Robert C. Y., Imberger, Jorg, and Brooks, Norman H.

(1979), Mixing in Inland and Coastal Waters, Academic Press: San Diego, CA.

REFERENCES

Chapra, Steven C. (1997), Surface Water-Quality Modeling, McGraw-Hill: Boston, MA.

Hemond, Harold F. and Fechner-Levy, Elizabeth ]. (2000), Chemical Fate and
Transport in the Environment, 2nd Edition, Academic Press: San Diego, CA.

Wainwright, J. and Mulligan, M., eds. (2004), Environmental Modelling: Finding
Simplicity in Complexity, John Wiley & Sons, Ltd.: Hoboken, NJ.

Mapping of course outcomes with program outcomes

< o > |® | |8 e N = N
S|lcle|ld|8g|s|le|leg|d|g2 |83 |2 !2 !¢
& & B & | & -9 & & & = = = 2 L
cCo1 1 1 1 1 1 1 1 1
CO2 1 1 1 1 1 1 1 1
Cco3 2 1 1 1 1 1
CcOo4 2 2 3 1 1 3 2
CO5 3 3 2 1 1 3 2
Total 9 3 8 8 5 5 8 6
Scaled |, |, |, 2 |1 1 2 2
Values
Note: Total 0 1-5 6-10 11-15
Scaled 0 1 2 3
value
Relation No Low Medium High
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Semester

Course Code XCEE18

Course Name ENVIRONMENTAL IMPACT ASSESSMENT

Prerequisite Nil
L T P H C P A L T P H
2 0 0 2 2 0 0 2 0 0 2

Course Objectives

» To provide a basic understanding of the EIA process as it is used for research, planning,
project or program evaluation, monitoring, and regulatory enforcement.

» To perceive the knowledge on Methodologies for assessment

» To understand the concepts of legal, economic, social, administrative and technical process

» To prepare the Environmental audit reports.

» To provide experience and training in environmental planning and related professions

Course Outcome: Domain
CorPorA

CO1  Understand the EIA process to apply for research, planning, project C

CO2  Acquire the knowledge on Assessment methodologies C

CO3  Understand the concepts of legal, economic, social, administrative and C

technical process.
CO4  Create Environmental audit reports C
CO5  Experienced and Trained in Environmental Planning and related C
professions

COURSE CONTENT

UNIT I INTRODUCTION 6
Evolution of EIA: Concepts of EIA methodologies, Screening and scoping; Rapid EIA
and Comprehensive EIA; General Framework for Environmental Impact
Assessment. Characterization and site assessment.

UNIT II METHODOLOGIES AND ASSESSMENT 6
Environmental Risk Analysis, Definition of Risk, Matrix Method. Checklist method,
Fault tree analysis, Consequence Analysis; Life Cycle Assessment

UNIT III ENVIRONMENTAL MANAGEMENT PLAN 6
Environmental Legislation; Introduction to Environmental Management Systems;
Environmental Statement - procedures; Environmental Audit

UNIT IV ECONOMIC ANALYSIS 6
Cost Benefit Analysis; Resource Balance, Energy Balance & Management Review;
Operational Control;

UNIT V CASE STUDIES 6

EIA for infrastructure projects - Bridges - Stadium - Highways - Dams - Multi-
storey Buildings - Water Supply and Drainage Projects

L T P Total

30| O 0 30
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TEXT BOOKS

1. Canter, L.W.,, “Environmental Impact Assessment”, McGraw-Hill, New York. 2006.

2. Lawrence, D.P., “Environmental Impact Assessment - Practical solutions to recurrent
problems”, Wiley-Interscience, New Jersey 2003.

3. Petts, ], “Handbook of Environmental Impact Assessment”, Vol,, I and II, Conwell Science
London. 2009.

REFERENCE

1.

Biswas, A.K. and Agarwala, S.B.C., “Environmental Impact Assessment for Developing
Countries”, Butterworth Heinemann, London. 2004.

2. The World Bank Group, “Environmental Assessment Source Book Vol. I, II and III. The
World Bank, Washington. 2001.
3.  John G.Rau and David C Hooten (Ed)., Environmental Impact Analysis Handbook,
4. McGraw-Hill Book Company, New York, 2010.
5. Judith petts, handbook of environmental impact assessment vol. i & ii, blackwell science,
1999
Mapping CO’s with PO’s
o - o~ AN N
b N on < LN O >~ o =) - v - o (=)
o o o o o o o o o o o o 7 7
-9 -9 -9 -4 -9 -4 - (-9 - (-9 | & =% -9
co1 1 1 2 3 1 1 1 2
C0o2 1 3 1 1 3 1 1 1 1
Cco3 1 2 2 2 1 1 1 1
Cco4 1 2 1 1 2
CO5 1 2 2 1 3
Total 4 8 5 1 9 2 3 1 2 2 7
Saaled | | 5 | 1 | 1 2 |1 | 1 1 1] 1 2
Values
Note: Total 0 1-5 6-10 11-15
Scaled 0 1 5 3
value
Relation No Low Medium High

195




Semester

Course Code : XCEE19

Course Name : DESIGN OF HYDRAULIC STRUCTURES

Prerequisite : NIL
L T P C C P A L T P H
3 0 0 3 2 0 1 3 0 0

Course Objectives
o Toimpart knowledge regarding tank irrigation and impounding structures
e Tolearn the capacity and design of canal transmission and regulation structures.

e To study on importance of irrigation water management structures.

Course Outcome: Domain
CorPorA

CO1  Design the Tank irrigation structure and draw the components. C&A

CO2  Design of dams and energy dissipation structures C&A

CO03  Design and plot canal transmission structures C&A

CO04  Analyse and design canal regulation structures C&A

CO5 Develop strategies for water management in irrigation structures. C

COURSE CONTENT

UNIT I TANK IRRIGATION STRUCTURES 9 Hrs.

Design and Drawing of Tank surplus weirs-Tank sluices weirs on
pervious foundations - Percolation ponds

UNIT II IMPOUNDING STRUCTURES 9 Hrs.
Design of Gravity Dams - Earth dams- Spill ways - Energy dissipation devices
UNITIII CANAL TRANSMISSION STRUCTURES 9 Hrs.

Design and Drawing of Aqueducts - Siphon aqueducts - Super passage - Canal siphon
- Canal drops - Notch type — Rapid type fall - Siphon well drops

UNIT IV CANAL REGULATION STRUCTURES 9 Hrs.

Design of lined and unlined channels - Design and Drawing of Canal head works -
Canal regulator - Canal escape

UNIT V IRRIGATION WATER MANAGEMENT STRUCTURES 9 Hrs.

On farm development works - Structures for proportional field distribution-Drought
management-Case study.

L T P Total

30 0 0 30

196



TEXT BOOKS

1. Garg, S.K. Irrigation Engineering and Hydraulic Structures. Khanna Publishers, Delhi,” 2008

2. Sharma RK, “Irrigation Engineering and Hydraulic Structures”, Oxford and IBH Publishing
Co., New Delhi, 2016

3. N NBasak “ Irrigation Engineering’, Tata Mcgraw Hill publishing company limited,
NewDelhi,2007

REFERENCES

1. Punmia, BC; and PandeBrijBansiLal, ‘Irrigation and Water Power Engineering', Delhi,
Standard Publishers Distributors,2016

2. Sharma, SK; "Principles and Practice of Irrigation Engineering', , Prentice Hall of India Pvt.
Ltd., New Delhi

3. Madan Mohan Das, Mimi Das Saikia, “Irrigation And Water Power Engineering”, PHI

Learning Private Limited, Delhi,2009

Mapping of course outcomes with program outcomes

(=] i N - N
s|e|8|3|8|8[(s|83|8 |z |21z |¢g ¢
-9 -9 -9 & & & & & & 5 = = 2 2
Cco1 3 2 1 3 2 2 2 1 1 3 2
Cc02 3 2 2 2 2 1 1 1 3 2
Cc0o3 3 2 3 2 2 1 1 1 3 2
CO4 3 2 2 2 2 1 1 1 3 2
CO5 3 2 2 1 1 2 1 1
Total 12 8 1 10 11 10 2 1 1 7 4 5 12 9
Sealed | 5 | 2\ 4 | 5 3| 2 11|12 1 1 3 2
Values
Note: Total 0 1-5 6-10 11-15
Scaled 0 1 2 3
value
Relation No Low Medium High
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https://www.google.com/search?sa=N&biw=1024&bih=657&tbm=bks&tbm=bks&q=inauthor:%22MADAN+MOHAN+DAS%22&ved=0ahUKEwjn-vu67urhAhXCtI8KHUxdAb84ChD0CAhYMAg
https://www.google.com/search?sa=N&biw=1024&bih=657&tbm=bks&tbm=bks&q=inauthor:%22MIMI+DAS+SAIKIA%22&ved=0ahUKEwjn-vu67urhAhXCtI8KHUxdAb84ChD0CAhZMAg

Semester

Course Code XCEE20

Course Name SURFACE HYDROLOGY

Prerequisite

L| T|P|H C P A L |T| P H
310|033 2.5 0 0.5 3/0]0 3

Course Objectives

¢ To study the hydrologic cycle and evaporation techniques

e To know the infiltration and runoff

e An ability to analyse the various methods of floods frequency analysis

Course Outcome: Domain
CorPorA

Cco1 Calculate the various components of hydrologic cycle C

C02 Apply the principle of hydrograph to estimate flood characteristics C

COo3 Understand the infiltration processes C&A

Co4 Able to understand the runoff detailing C

CO5 Estimate the flood peak discharge C

COURSE CONTENT

UNIT I INTRODUCTION 9

UNIT I

UNIT III

UNIT IV

Introduction: Hydrologic cycle - systems concept - hydrologic system model -
hydrologic model classification. Stream flow measurement - measurement of stage -
discharge measurements. Stage - discharge relations - selection of a stream gauging
site - stream gauge network.

EVAPORATION 9

Measurement, estimation and control of evapo-transporation (ET) - evapo-
transpiration and consumptive use - lysimeters and field pots — potential ET and its
computation - pan evaporation - Pennman’s method - Blaney Criddle method -
reference crop ET and crop coefficient - interception and depression storage.

INFILTRATION PROCESSES 9

Measurement - Infiltration Capacity And Indices - Model Of Infiltration. Rain Water
Harvesting - Advantages - Alterations In Hydrologic Cycle - Methods Of Water
Conservation.

RUNOFF 9

Components of runoff - Characteristics of runoff - factors affecting runoff -
components of hydrograph - base flow separation - rain fall - runoff relations - flow
duration curve - flow Mass curve - hydrograph analysis - unit hydrograph theory -
derivation of unit hydrograph - applications and limitations of unit hydrograph - ‘S’
hydrograph - instantaneous unit hydrograph - unit hydrograph for ungauged
catchments - synthetic hydrograph - conceptual elements - linear reservoirs - Nash
model. Yield from a catchment - flow duration curves - flow mass curve.

198



UNIT V FLOODS 9
Floods - estimation of peak discharge - rational method - unit hydrograph method.
Probabilistic and statistical methods - basic concept of probability and frequency
distribution - skewness coefficient - return period discrete distribution - Binomial
distribution - continuous distribution - flood frequency analysis — normal, lognormal,
Gumbel and Log-Pearson Type Il methods. Flood routing - reservoir routing -
Modified pulse method - channel routing - Musking hum method.

L T P Total
45 0 45

TEXT BOOKS

1. GargS.K., Hydrology and Water Resources Engineering

2. Subramanya, K., Engineering Hydrology, Tata McGraw Hill, New Delhi.

3. Raghunath, H.M., Groundwater, 1987, Wiley Eastern Ltd., New Delhi.

4. Modi, P.N,, Irrigation Water Resources and Water Power Engineering, Standard Book

House, New Delhi.

REFERENCES

1. Todd, D.K, Groundwater Hydrology, 1993 John Wiley & Sons..
2. Raghunath, H.M., Hydrology - Principles, Analysis and Design, 1986, Wiley

3. Dr. P.Jaya Rami Reddy, A Textbook of Hydrology, University Science Press.

Mapping of course outcomes with program outcomes

<« <) - o~ - o~
S|le|8a|8d|8|8|s|8|8 |5 |55 |¢g |¢
-9 -9 - =¥ =¥ - - - - = = = £ %
co1 1 1 2 1 1 2
Cco2 1 1 2 1 2 2
Co3 1 1 2 1 2 2
co4 1 2 3 1 2 3
CO05 2 1 3 1 3 3
Total 6 6 12 5 10 12
Scaled
Values 2 2 3 1 2 2
Note: Total 0 1-5 6-10 11-15
Scaled 0 1 2 3
value
Relation No Low Medium High

199




Semester

Course Code : XCEE21

Course Name : REPAIR & REHABILITATION OF STRUCTURES.

Prerequisite : Concrete Technology
L T P H C P A L T P H
3 0 0 3 3 0 0 3 0 0 3

Course Objectives

e To gain the knowledge on maintenance and repair strategies

e To perceive the knowledge on quality of concrete

e To recognize various types of materials and its properties

o To assess the damage to structures using various tests

e To learn various repair techniques of damaged structures and corroded structures

Course Outcome: Domain
CorPorA

co1 Understand the importance of maintenance and repair C

C02 Understand the concept of quality assurance of concrete properties C

COo3 Understand the various concrete materials used for repair works C

COo4 Knowledge in the application of repair techniques in concrete C

construction

CO5 Understand the repair, rehabilitation and retrofitting of structures C

COURSE CONTENT

UNIT I MAINTENANCE AND REPAIR STRATEGIES 9
Maintenance and Repair Strategies Maintenance, Repair and Rehabilitation, Facts
of Maintenance, importance of Maintenance, Various aspects of Inspection,
Assessment procedure for evaluating a damaged structure, causes of deterioration;

UNIT II STRENGTH AND DURABILITY OF CONCRETE 9
Quality assurance for concrete - Strength, Durability and Thermal properties, of
concrete - Cracks, different types, causes - Effects due to climate, temperature,
Sustained elevated temperature, Corrosion - Effects of cover thickness

UNIT III SPECIAL CONCRETES 9
Polymer concrete, Sulphur infiltrated concrete, Fibre reinforced concrete, High
strength concrete, High performance concrete, Vacuum concrete, Self-compacting
concrete, Geopolymer concrete, Reactive powder concrete, Concrete made with
industrial wastes;

UNIT IV REPAIR TECHNIQUES 9
Techniques for Repair and Protection Methods- Non-destructive Testing
Techniques, Epoxy injection, Shoring, Underpinning, Corrosion protection
techniques - Corrosion inhibitors, Corrosion resistant steels, Coatings to
reinforcement, cathodic protection;

UNIT V REPAIR, REHABILITATION AND RETROFITTING OF STRUCTURES 9

Evaluation of root causes; Underpinning & shoring; some simple systems of
rehabilitation of structures; Guniting, shotcreting; Non-Destructive testing systems;
Use of external plates, carbon fibre wrapping and carbon composites in repairs.
Strengthening of Structural elements, Repair of structures distressed due to
corrosion, fire, Leakage, earthquake - Demolition Techniques - Engineered
demolition methods - Case studies.
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L T P Total

45 0 0 45

TEXT BOOKS

1.

Denison Campbell, Allen and Harold Roper, “Concrete Structures”, Materials, Maintenance
and Repair, Longman Scientific and Technical UK, 1991.

2. Norbert Delatte, “Failure, Distress and Repair of Concrete Structures”, Woodhead Publishing,
2009.
3. Shetty.M.S., “Concrete Technology - Theory and Practice”, S.Chand and Company, New Delhi,
2009.
REFERENCES
1. Deterioration, maintenance and repair of structures, Johnson SM McGraw Hill International
Publishers, New York.
2. Santhakumar, A.R., “Training Course notes on Damage Assessment and repair in Low Cost
Housing”, “RHDC-NBO” Anna University,1992.
3. Raikar, R.N,, “Learning from failures - Deficiencies in Design”, Construction and Service - R &
D Centre (SDCPL), RaikarBhavan, Bombay, 1987.
4. Ravishankar.K., Krishnamoorthy.T.S,"Structural Health Monitoring, Repair and Rehabilitation

of Concrete Structures"Allied Publishers, 2004

Mapping of course outcomes with program outcomes

. ) - ~ - N
S| |8 |3 |8 |8|s|8&8|8|g|gs|g|g |2
a a -9 =¥ a a a =9 =9 = = = L L
co1 2 1 - - 1 2 1
C02 2 1 - - 1 2 1
Cc0o3 2 1 - - 1 2 1
Cco4 3 2 1 1 1 3 1
CO5 3 2 1 1 1 3 1
Total 12 7 2 2 5 12 5
Scaled | 2 1 1 1 3 1

values

Note: Total 0 1-5 6-10 11-15
Scaled 0 1 2 3
value
Relation No Low Medium High
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Semester

Course Code : XCEE22

Course Name : URBAN HYDROLOGY AND HYDRAULICS

Prerequisite
L|T|P]|C C P A L|T|P
30|03 2 0 1 3|00/ 3

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

Develop intensity duration frequency curves for urban drainage systems.

Develop design storms to size the various components of drainage systems.

Apply best management practices to manage urban flooding.

Prepare master drainage and hydraulics plan for an urbanized area.

Course Outcome: After the completion of the course, students will Domain Level

be able to CorPorA

CO1  Understand the importance of short duration rainfall Cognitive Understand

runoff data for urban hydrology studies

COo2 Understand the importance of short duration rainfall Cognitive Understand

runoff data for urban hydrology studies

CO3  Understand the importance of short duration rainfall Cognitive Understand

runoff data for urban hydrology studies Affective Respond

CO04  Learn some of the best management practices in urban Cognitive Understand

drainage.

CO5 Understand the concepts of preparation master urban Cognitive Understand

drainage system. Affective Respond

COURSE CONTENT

UNIT I PRECIPITATION ANALYSIS: 9
Urbanization and its effect on water cycle - urban hydrologic cycle - trends in
urbanization - Effect of urbanization on hydrology. Importance of short duration of
rainfall and runoff data, methods of estimation of time of concentration for design of
urban drainage systems, Intensity-Duration -Frequency (IDF) curves, design storms for
urban drainage systems.

UNIT 11 APPROACHES TO URBAN DRAINAGE: 9
Time of concentration, peak flow estimation approaches, rational method, NRCS curve
number approach, runoff quantity and quality, wastewater and storm water reuse,
major and minor systems.

UNIT III HYDROLOGIC DESIGN: 9
Analysis of Precipitation Data, Construction of IDF curves, Estimation of Evaporation
and Evapotranspiration, Determination of Yield from A Catchment, Derivation of Unit
Hydrograph, Estimation of Design Flood, Regional Flood Frequency Analysis,
Hydrologic and Hydraulic flood routing, Derivation of Synthetic Unit Hydrograph.

UNIT IV URBAN HYDRAULICS: 9

Sources and distribution of water in urban environment, including surface reservoir
requirements, utilization of groundwater, and distribution systems. Analysis of sewer
systems and drainage courses for the disposal of both wastewater and storm water.
Pumps and lift stations. Urban planning and storm drainage practice.
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UNITV ANALYSIS AND MANAGEMENT: 9
Storm water drainage structures, design of storm water network- Best Management
Practices-detention and retention facilities, swales, constructed wetlands, models
available for storm water management.

L T P | Total
45 0 0 45
TEXT BOOKS

1. ‘Manual on Drainage in Urbanized area ‘by Geiger W. F., ] Marsalek, W. ]. Rawls and F. C. Zuidema,
(1987 - 2 volumes), UNESCO,

‘Urban Hydrology’ by Hall M ] (2015), Elsevier Applied Science Publisher.
‘Hydrology - Quantity and Quality Analysis’ by Wanielista M P and Eaglin (2016), Wiley and Sons.

‘Urban Hydrology, Hydraulics and Storm water Quality: Engineering Applications and Computer
Modeling’ by Akan A.O and R.L. Houghtalen (2016), Wiley International.

REFERENCE BOOKS

1. ‘Storm water Detention for Drainage’ by Stahre P and Urbonas B (2000), Water Quality and CSO
Management, Prentice Hall.

2. ‘Urban water cycle processes and interactions’ by Marsalek et al (2016), Publication No. 78,
UNESCO, Paris (http://www.bvsde.paho.org/bvsacd/cd63/149460E.pdf)

3. ‘Frontiers in Urban Water Management - Deadlock or Hope’ by Maksimovic C and ] A Tejada-
Guibert (2015), IWA Publishing.

Mapping of CO with GA’s

<« o - ~
S| 2| 2| 2| 2| 2| =2 || 2| 2=
S S S S S S S S S S > >
co1 3 2 2 2
co2 3 2 2 2
co3 3 2 1 2 2
Co4 3 2 1 2 2
Co5 3 2 1 2 2
Total 15 10 3 10 0 0 0 0 10
Scaled Value 3 2 1 1 2 0 0 0 2

Note: Total 0 1-5 6-10 11-15

Scaled 0 1 2 3
value
Relation No Low Medium High
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Semester

Course Code

Course Name

XCEE23
BUILDING CONSTRUCTION PRACTICE.

Prerequisite
L|T| P|C C P A
30|03 2 0 1 3,100 3

Course Objectives

e To make aware of site clearance, marking and earthwork

e To gain the knowledge in masonry and finishes

e To perceive the knowledge on shuttering and scaffolding

e To understand the latest construction techniques for sub structure

e To understand the latest construction techniques for super structure

Course Outcome: After the completion of the course, students will be Domain Level

able to CorPorA

CO1  Able to understand the construction activities Cognitive Understand

COo2 Perceive the knowledge on various masonry and finishes Cognitive Understand

Cco3 Explain the shuttering and scaffolding methods Cognitive Understand

Affective Respond

CO4 Identify various techniques adopted in sub structure Cognitive Understand

construction

CO5  Understand the different techniques used in super-structures Cognitive Understand

COURSE CONTENT

UNIT I INTRODUCTION 9
Specifications, details and sequence of activities and construction co-ordination -
Site Clearance - Marking - Earthwork

UNIT II MASONRY AND FINISHES 9
Masonry - stone masonry - Bond in masonry - concrete hollow block masonry -
flooring - laying brick Building foundations - basements - weather and water proof
- roof finishes - acoustic and fire protection;

UNIT III SHUTTERING AND SCAFFOLDINS 7
Temporary shed - centring and shuttering - slip forms - scaffoldings - de-shuttering
forms - Fabrication and erection of steel trusses - frames - braced domes.

UNIT IV SUB STRUCTURE CONSTRUCTION 11
Techniques of Box jacking - Pipe Jacking -under water construction of diaphragm
walls and basement-Tunnelling techniques - Piling techniques - well and caisson -
sinking cofferdam - cable anchoring and grouting-driving diaphragm walls, sheet
piles - shoring for deep cutting - well points -Dewatering and stand by Plant
equipment for underground open excavation;

UNITV SUPER STRUCTURE CONSTRUCTION 9

Launching girders, bridge decks, off shore platforms - special forms for shells -
techniques for heavy decks - in-situ pre-stressing in high rise structures, Material
handling - erecting light weight components on tall structures - Support structure for
heavy Equipment and conveyors - Erection of articulated structures, braced domes
and space decks;
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L T P Total

45 0 0 45

TEXT BOOKS

1. Peurifoy, R.L., Ledbetter, W.B. and Schexnayder, C., Construction Planning, Equipment and
Methods, McGraw Hill, Singapore, 5th Edition, 2015.

2. Arora S.P. and Bindra S.P., Building Construction, Planning Techniques and Method of
Construction, DhanpatRai and Sons, New Delhi 2007.

REFERENCES

1. Jha, ] and Sinha, S.K., Construction and Foundation Engineering, KhannaPublishers,New Delhi,
2004.

2. Sharma S.C. Construction Equipment and Management, Khanna Publishers New Delhi, 1988.
3. Deodhar, S.V. Construction Equipment and Job Planning, Khanna Publishers, New Delhi, 1988.

4. Mahesh Varma, Construction Equipment and its Planning and Application, Metropolitan Book
Company, New Delhi, 1983

Mapping of CO with PO’s
- ~ on < n © ~ ) o S h N - ~
o o o o
e g|els glejg 2|8|2 s |2 2|¢2
Cco1 1 2 1 1
CO2 1 2 1 1
COo3 2 2 1 1
co4 3 3 2 2
CO5 3 3 2 2
Total 10 12 0 0 0 1 0 0 0 0 0 0 0 1
Scaled 3 211|110l o0o]o] o] o 1
Value
Note: Total 0 1-5 6-10 11-15
Scaled 0 1 2 3
value
Relation No Low Medium High
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Semester

Course Code . XCEE24

Course Name : SAFETY IN INFRA STRUCTURE PROJECT

Prerequisite

L|T|P]|C C P A L [T |P H
3]101]001|0 3 00 0 3 |0 0 3

Course Outcome: After the completion of the course, students will be Domain Level

able to CorPorA

CO1 To learn about the various organization for safety movements Cognitive Understand

CO2 To understand the safety aspects of buildings Cognitive Understand

CO3 To identify the various causes and control in accidents Cognitive Understand

CO4  Aware of the safety policy Cognitive Understand

CO5 Realize the safety precautionary measures Cognitive Understand

COURSE CONTENT

UNIT I Introduction 9
Accidents — Injury — unsafe act — unsafe condition - Scope Matrix. History of safety
movement: International Labour Organization (ILO) — United Nations Development
Programme (UNDP) — National Safety Council(NSC) —British Safety Council (BSC) —
Royal Society for the Prevention of Accidents (RoSPA) — Law Prevention
Association (LPA) of India — Construction safety — Elements of an effective safety
Programme — Job — site assessment.

UNIT Il  Safety Measures 9
Safety aspects of buildings and plants — layout— Planning and safe operations:
Planning & site preparation — safe system of storing construction materials —
excavation — Demolition - Explosion - Implosion — Hoisting apparatus — manual
handling — safe use of Ladder — safety in Hand tools.

UNIT 111 Causes and Control 9
Accidents and Hazard Control — Accident Causes and their Control — Human Values —
Accident reporting investigation and Statistics — Identification of the Vascular
Cognitive Impairment (VCI) Factors — Safety organization — Types — Safety
Committees.

UNIT IV  Policy 9
Safety policy — safety meeting — Planning for safety and Productivity — Safety
Management techniques: Safety sampling — Safety Audit — Job safety analysis —
accident recall technique — Safety and health provision in the Factories Act -
International Standards - Case studies

UNIT V Precautionary Measures in safety 9

Safety awareness meeting — Posters and display — other promotional methods — safety
publicity by various means. Involvement in safety: Role on treatment and voluntary
agencies — safety officers — Fire hazards and Prevention methods — Experiences at the
construction site against fire accidents.

L T P Total

45 0 0 45
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TEXT BOOKS

1. Jimmy W. Hinze, "Construction Safety"”, Prentice Hall Inc., 1997.
REFERENCE BOOKS

1. H.W. Heinrich, Dan Petersen Industrial Accident Prevention, McGraw Hill Company, New

York, 2013.
Mapping of CO with PO’s
- o ™ < o) © ~ © o S N N P N
O | O Q | 9
s o 2|22 |2 | |RB|IR|2|2|92 2|2
COo1 1 1 1 1 1 1 1 1 1 1 1 1 1
CO2 1 1 1 1 1 1 1 1 1 1 1 1 1
CO3 1 1 1 1 1 1 2 2 2 1 1 1 1
CO14 1 1 1 1 2 1 3 2 2 2 2 2 1
CO5 1 1 1 1 2 2 2 2 2 2 3 3 1
Total 5 5 5 5 7 6 9 8 8 7 8 8 5
Scaled
Value 1 1 1 1 2 2 2 2 2 2 2 2 0 1
Note: Total 0 1-5 6-10 11-15
Scaled value 0 1 2 3
Relation No Low Medium High
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https://www.amazon.in/H-W-Heinrich/e/B001KMOKGW/ref=dp_byline_cont_book_1
https://www.amazon.in/Dan-Petersen/e/B00288MTDI/ref=dp_byline_cont_book_2

Semester
Course Code

Course Name

XCEE25
TALL STRUCTURES

Prerequisite Design of Concrete Structures, Design of Steel Structure
L T P|C C P A L| T P |H
3 1 0|3 2 0 1 3/0]0
Preamble

This course provides the basic knowledge of the design principles and the material properties of tall
buildings. The study includes the various structural behaviour of different types of frames. It also
deals with the analysis and design parameters of tall structures.

Course Objective:

1. To know the design criteria based on different loading conditions.

2. To gain knowledge about the structural behavoiur of various frames.

3. Tolearn about the different methods of analysis of tall structures.

4. To make the students understand about the stability factors of tall buildings.

Course Outcome: Domain

On the successful completion of the course, students will be able to

co1 Identify the design criteria and design philosophy. C(Understand)
c02 Appr.oach the design of tall buildings with static and dynamic C(Application)
loading.

Cco3 Assimilate the behaviour of different types of structural systems. C (Understand)

Co4 Analyse the members and identify the reduction techniques C(Analyse)

CO5 Correlate the translational and torsional effects in tall buildings C(Evaluate)

COURSE CONTENT

UNIT -1 DESIGN CRITERIA 9
Design philosophy - Loading - sequential loading - strength and stability - stiffness
and drift limitations - human comfort criteria, creep - shrinkage and temperature
effects - fire - foundation, settlement and soil structures interaction.

UNIT - 11 LOADS ON TALL BUILDINGS - CODE RECOMMENDATIONS 9

Gravity loadings: Dead load & live load - Live load reduction methods - impact load

- gravity load -construction load.

Wind Loading : Static & dynamic approach - Analytical & wind tunnel experimental
method

Earthquake Loading : Equivalent lateral force - model analysis -combination of
loading
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UNIT-III

UNIT -1V

UNIT -V

TEXT BOOKS

BEHAVIOUR OF STRUCTURAL SYSTEMS 9

Rigid frames - braced frames - In filled frames - shear walls -coupled shear walls -
wall frames tubular - cores & hybrid mega systems.

ANALYSIS AND DESIGN 9

Modeling for approximate analysis - Accurate analysis and reduction Techniques -
Analysis of buildings as total structural system considering overall integrity and
major subsystem interaction - Analysis for member forces - drift and twist -
computerized general 3D analysis.

STABILITY OF TALL BUILDING 9

Overall buckling analysis of frames - wall - frames - Approximate methods - second
- order effects of gravity loading - p - Delta analysis Simultaneous first order and P-
Delta analysis, Translational - Torsional instability out of plumb effects - stiffness of
member instability - effect of foundation rotation.

L T | P | Total

45 | 0| 0 | 45

1. Dave parker, Antony wood , “The Tall Buildings-Reference Book”, Routledge - Taylor &
Francis group, London, 2013

2. Guy Nordenson, Terence riley, “Tall buildings”, The museum of modern art, New York, 2003.

3. Bryan Stafford Smith, Alexcoull, Tall Building Structure Analysis and Design, John Wiley &
Sons, 1991.

REFERENCES

1. Wolf Gang Schuller, “High Rise Building Structures”, John Wiley &sons, 1977.
2.Taranath.B.S, “Structural Analysis & Design of Tall Buildings”, Tata McGraw

Hill, 1988.
3. Lynn, S.Beedle, “Advances in Tall Buildings”, CBS Publishers, Delhi, 1986.
Mapping of CO with PO’s
- ~ o - n © ~ © o S b a py N
o o o o
= =« 2|R|2|I2|R|2|2|g|g|lg|2| ¢
co1 1 2 1 1
COo2 1 2 1 1
co3 2 2 1 1
co4 3 3 2 2
CO5 3 3 2 2
Total 10 12 0 0 0 1 0 0 0 0 0 0 0 1
Scaled 3 2 11| 1]o]o]olo]o 0 2 1
Value
Note: Total 0 1-5 6-10 11-15
Scaled value 0 1 2 3
Relation No Low Medium High
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Semester
Course Code XCEE26
Course Name ENVIRONMENTAL LAW AND POLICY

Prerequisite = Environmental Engineering

L | T | P|C c | P | A L|T|P|H

2 0 0| 2 2 0 1 20|02

Course Objectives
e Torecognize statutory goal setting means and approaches
e To gain knowledge in implementing the environmental law statutes to factual situations.

e To analyse the legal opinions and legal principles

co1 Describe different methods for setting environmental goals and the

means to achieve those goals C (Knowledge)

C0o2 Read and understand legal opinions and analyze opinions to find

legal principles C (Knowledge)

COo3 Apply common law environmental remedies and explain how those

remedies supplement environmental statutory law C (Apply)
CO4 Apply major common law environrpent:.sll causes of action and C (Apply)
environmental law statutes to factual situations.
COURSE CONTENT
UNIT I INTRODUCTION 6

Concept of laws and policies, Origin of environmental law, Introduction to
environmental laws and policies, Environment and Governance, sustainable
development and environment.

UNIT II ENVIRONMENTAL PROTECTION 6

Duties and responsibilities of citizens for environmental protection - Subjects related to
environment in the seventh schedule of the Constitution: Union list, State list and
Common or Concurrent list - Scheme of labelling of environmentally friendly products
(ecomark) - Significance of Environmental Education - Environmental Information
Systems (ENVIS)

UNITIII  ENVIRONMENTAL LAWS IN INDIA 6

Legal control of Environmental pollution in India with special reference to: Environment
(Protection) Act, 1986 - Powers of Central Government under EPA - The Water
(Prevention and Control of Pollution) Act 1974 - Air (Prevention and Control of
Pollution) Act, 1981 - Forest Conservation Act, 1980 - Wildlife (Protection) Act, 1972 -
The National Green Tribunal Act, 2010

UNITIV  GUIDELINES AND RULES FOR ENVIRONMENTAL PROTECTION 5

Guidelines for Common Effluent Treatment Plants (CETPs) - Guidelines for
environmentally sound management of e-waste 2008 - The Biomedical waste
(Management and Handling) Rules 1998 - Hazardous Waste (Management and
Handling) Rules, 1989 - The Municipal Solid Wastes (Management and Handling) Rules,
2000 - The Ozone Depleting Substances (Regulation and Control) Rules, 2000
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UNIT V

MAJOR INITIATIVES/POLICIES FROM MOEF

Central and State Pollution Control Boards: Powers and functions of pollution control
boards - Penalties and procedure - National Policies for Environmental Protection in
India: National River Conservation Plan (NRCP), National Green Tribunal (NGT),
Capacity Building for Industrial Pollution Management (CBIPM), National Environmental
Protection Authority (NEPA), Green India Mission - Environmental Clearances: National

7

Environmental Assessment and Monitoring Authority (NEAMA)

TEXT BOOKS
Constitution of India Eastern Book Company Lucknow 12thEd. 1997.

Constitutional Law of India - ].N. Pandey 1997 (31stEdn.) Central Law Agency Allahabad.
Administrative Law U.P.D. Kesari 1998. Universal Book Trade Delhi.

Environmental Law H.N. Tiwari, Allahabad Law. Agency 1997.

1.

2.
3.
4

REFERENCES

1. Environmental, A., Divan and Noble M. Environmental Law and Policy in India (cases,

Materials and Statutes) 1991 Tripathi Bombay.

2. Environmental Policy. Forest Policy. Bare Acts - Government Gazette Notification.
WEB REFERENCES

cpcb.nic.in/

http://envfor.nic.in/

www.tnpcb.gov.in/
www.thesummitbali.com/

envfor.nic.in/legis/legis.html

edugreen.teri.res.in/explore/laws.htm

envfor.nic.in/legis/crz/crznew.html

L T P Total

30 30

e rtigov.in/
e www.ngosindia.com/resources/pil.php
Mapping of CO’s with PO’s:
< o N~ o |l [ |08 | D Q
oc|le | 8|3 |8|38|s |88 b= = D~ T
A | A A A A A A Al E | E = 2| A
co1 2 2 1 1 2 1
C0o2 2 2 1 1 2 3 2
Cco3 1 3 1 1 1 1 1 2 3
Cco4 2 2 3 2 1 1 3
COo5 2 1 3 1 2 1 2
Total 9 | 10 8 5 2 1 1 6 9 | 11
Saled | 5| 5 | 5 | 1 1|1 1 1| 2|2
values
Note: Total 1-5 6-10 11-15
Scaled value 1 2 3
Relation No Low Medium High
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http://envfor.nic.in/
http://www.tnpcb.gov.in/
http://www.thesummitbali.com/

Semester

Course Code XCEE27

Course N\ame GROUNDWATER ENGINEERING

Prerequisite Nil

L T |P|C C P A L|T|P|H
3 0O | 0|3 2 0 1 3/0|0]3
COURSE OBJECTIVE

Water quality criteria and standards, and their relation to public health, environment and
urban water cycle;

Water quality concepts and their effect on treatment process selection;
The interaction of water quality and the materials being used;

Hydraulic concepts and their relationship to water transport in treatment plants, pipelines
and distribution networks;

Be able to define and evaluate project alternatives on basis of chosen selection criteria;

Water quality engineering within a watershed context.

Course Outcome: Domain

After the completion of the course, students will be able to CorPorA

co1 Relate and Interpret the Development and evolution of ecosystems. C

C0o2 Explain and Apply Fluvial Ecosystem Diversity. C

Cco3 Classify and Develop the stream water chemistry. C&A

Co4 Classify and Dissect necessity of Water quality models. C

CO5 List and respond to Formulation of anisotropic and non-homogenous C&A

flow of groundwater.

COURSE CONTENT

UNIT I INTRODUCTION:
Development and evolution of ecosystems - Principles and concepts - Energy flow
and material cycling — productivity - Classification of Eco technology - ecological
engineering- Classification of systems - Structural and functional interactions of
environmental systems — Mechanisms of steady-state maintenance in open and closed
systems- Modeling and Eco technology - Classification of ecological models -
Applications- Ecological economics- Self-organizing design and processes.

UNIT II FLUVIAL ECOSYSTEMS:
Fluvial Ecosystem Diversity- The Water Cycle - Stream flow- Flow Variation- The
Stream Channel- Sediments and their Transport- Fluvial Processes along the River
Continuum.

UNIT III STREAMWATER CHEMISTRY:

Dissolved Gases -Major Dissolved Constituents of River Water-Variability in ionic
concentrations -The dissolved load -Chemical classification of river water-The
Bicarbonate Buffer System-Influence of Chemical Factors on the Biota-Variation in
ionic concentration-Salinization -Effects of acidity on stream ecosystems.
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UNIT IV

WATER QUALITY: 9

Water quality models - Historical development - Non point source pollution- Mass
balance equation - Streeter - Phelps Equation - Modification to Streeter - Phelps
Equation - Waste load allocations - Dissolved oxygen in Rivers and estuaries; Lake
Water Quality Models; Models for Nitrogen, Bacteria, Phosphate and toxicants -
Ground Water Quality Modeling - Contaminant solute transport equation, Numerical
methods legislations for water quality.

UNITV GROUNDWATER MODELING: 9
Formulation of anisotropic and non-homogenous flow of groundwater, finite
difference methods for solving groundwater flow problems, regional groundwater
flow modeling.

L T P Total
45 0 0 45
TEXT BOOKS

1. Chow, V.T., Maidment, D.R. and Mays, L.W. (2010),"Applied Hydrology", Tata McGraw Hill
Edition

2. Warren Viessman, Jr. and G L Lewis, (2018), “Introduction to Hydrology”, Prentice Hall India
Pvt. Ltd., New Delhi
3. Davis, S.N. and De Weist, R.J.M. (2012), "Hydrogeology", John Wiley & Sons, N York

Watters, G.Z, Analysis and control of pipe flow in pipes, Butter Worth Publishers, 2014.

REFERENCES

1. Dandekar, M.M., and Sharma, K.N., (2013), Water Power Engineering, Vikas Publishing
Company, New Delhi.

2. Stahre, P., Urbonas, B., (2014), “Stormwater Detention for Drainage, water quality and CSO
Management”, Prentice Hall, New Jersey.

3. McCuen R.H., Hydrologic Analysis and Design, Prentice Hall Inc. N York, 2015

Mapping of COs with GAs
< O ~ ® i i N b
s| |33 8| 8|s| 38|38 p p S 1213
A A | A | A A A A A A s = = 2| A
co1 2 3 2 2
co2 2 2 3 2
co3 3 2 |12 | 2 2
o4 3 2 |12 | 2 2
Co5 3 2 |1 2 1 2 2
Total 13 |11 |3 | 4|11 1 2 10
Scaled
values 3 3 1 1 3 0 0 1 0 0 1 2
Note: Total 0 1-5 6-10 11-15
Scaled value 0 1 2 3
Relation No Low Medium High
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Semester

Course Code

XCEE28

Course Name SOLID AND HAZARDOUS WASTE MANAGEMENT

Prerequisite Environmental Engineering
L, T | P|C C P A L|T|P|H
310103 2 0 1 31003

Course Objectives

The objectives of this course is

To make the students conversant with the types, sources, generation, storage, collection,
transport, processing and disposal of municipal solid waste.

CO1 Characterize the physical and chemical composition of Solid and C&A
Hazardous waste

CO2 Explain the functional elements for solid waste management System C

CO3 Identify the methods of collection, segregation and transport of solid C

and Hazardous waste

CO4 Understand the techniques and methods used in energy recovery and C&A

recovery of materials from solid wastes

CO5 Describe methods of disposal of solid and hazardous waste. C

COURSE CONTENT

UNIT I SOURCES, CLASSIFICATION AND REGULATORY FRAMEWORK 6
Types and Sources of solid wastes - Need for solid waste management - Elements
of integrated waste management and roles of stakeholders - Salient features of
Indian legislations on management and handling of municipal solid wastes ,
hazardous wastes, biomedical wastes, E-wastes, Lead Acid batteries, plastics and
fly ash - Financing waste management.

UNIT II WASTE CHARACTERIZATION AND SOURCE REDUCTION 6
Waste generation rates and variation - Composition, physical, chemical and
biological properties of solid wastes -Hazardous characteristics - TCLP tests -
Waste generation from nuclear power plants- Waste sampling and
characterization plan - Source reduction of wastes -Waste exchange - Extended
producer responsibility - Recycling and reuse.

UNIT III STORAGE, COLLECTION AND TRANSPORT OF WASTES 6

Handling and segregation of wastes at source - storage and collection of municipal
solid wastes — Analysis of Collection systems - Need for transfer and transport -
Transfer stations Optimizing waste allocation -compatibility, storage, labeling and
handling and Transport of hazardous wastes.
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UNIT IV WASTE PROCESSING TECHNOLOGIES 6
Material separation and processing technologies - biological and chemical
conversion technologies - methods and controls of Composting - thermal
conversion technologies and energy recovery - incineration- solidification and
stabilization of hazardous wastes - bio medical waste treatment.

UNITV WASTE DISPOSAL 6
Waste disposal options - Disposal in landfills - Landfill Classification, types and
methods - site selection - Design and operation of sanitary landfills, secure
landfills and landfill bioreactors - leachate and landfill gas management - landfill
closure and environmental monitoring — Rehabilitation of open dumps - landfill
remediation-Hazardous and Nuclear waste disposal options.

L T P Total
45 0 0 45
TEXT BOOKS

1. George Tchobanoglous, Hilary Theisen and Samuel A, Vigil, “Integrated Solid Waste
Management, Mc-Graw Hill International edition, New York, 1993.

2. Michael D. LaGrega, Philip L Buckingham, Jeffrey C. E vans and Environmental Resources
Management, Hazardous waste Management, Mc-Graw Hill International edition, New York,

2001

REFERENCES

1. CPHEEO, “Manual on Municipal Solid waste management, Central Public Health and
Environmental Engineering Organization, Government of India, New Delhi, 2000.

2. Vesilind P.A., Worrell W and Reinhart, Solid waste Engineering, Thomson Learning Inc.,
Singapore, 2002.

Mapping of CO’s with PO’s:
< o ||l | S |0 |8 | ¢ N
S|o |8 |38 |S8|c |8 |8 S 18l 2 |2
A A A A A A | A A || & g | & | £ 2
co1 2 2 1 1 2 1
Cc02 2 2 1 1 2 3 2
Cco3 1 3 1 1 1 1 1 2 3
Co4 2 2 3 2 1 1 3
CO5 2 1 3 1 2 1 2
9 10 8 5 2 1 1 6 9 11
Note: Total 0 1-5 6-10 11-15
Scaled value 0 1 2 3
Relation No Low Medium High
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Semester

Course Code XCEE29

Course Name PRESTRESSED AND PRE FABRICATED STRUCTURES

Prerequisite DESIGN OF CONCRETE STRUCTURES
L T P H C P A L T |P H
3 0 0 3 2 05 | 05 3 0|0 3

Course Objectives
e To introduce the concept of prestressing, methods and advantages.

e Todesign the prestressed concrete structures subjected to flexure, shear, tension and
compression.

e To acquire knowledge about the concept of circular prestressing and its application.

Course Outcome: Domain
CorPorA

co1 Understand the need of the prestressed concrete and the methods of C
prestressing.

C0o2 Identify and apply the design codes relevant for the designof C&P
prestressed concrete members

COo3 Accomplish the design calculation to predict circular prestressing A
behaviour of prestressed concrete structures.

CO04  Understand the behaviour of composite section and analyse the stress C
under different conditions.

CO5  Analyse the behaviour of statically indeterminate structures for the C
primary and secondary moments.

COURSE CONTENT

UNIT I INTRODUCTION - THEORY AND BEHAVIOUR 9

Basic concepts - Advantages - Materials required - Systems and methods of
prestressing -Analysis of sections by Stress concept, Strength concept and Load
balancing concept - Effect of tendon profile on deflections - Factors influencing
deflections - Calculation of short term and long term deflections -Losses of
prestress.

UNIT II DESIGN OF MEMBERS. 9
Behaviour of flexural members, determination of ultimate flexural strength -
Various Codal provisions - Design for shear, bond and torsion, Design of Tension
member, Design of Compression member. Stress distribution in end block-Design of
anchorage zone reinforcement.

UNIT III CIRCULAR PRESTRESSING 9

Prestressed Concrete Pipes- Advantages, Loads - Design of cylinder and non-cylinder
pipes. Prestressed Concrete Tanks-Choice of types of tanks.
UNIT IV COMPOSITE CONSTRUCTION 9
Types of composite Construction - Analysis of stresses - Differential Shrinkage -
Estimation of Deflection. Partial prestressing - its advantages and applications.
UNITV CONTINUOUS BEAMS 9

Analysis of continuous beams - Methods of achieving continuity - concept of linear
transformations, concordant cable profile and cap cables.

L T P | Total
45 45
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TEXT BOOKS

1. Krishna Raju. N, Prestressed Concrete, Tata McGraw Hill Publishing Co. Ltd, New Dehi, 2012

2. Pandit.G.S. and Gupta.S.P., "Prestressed Concrete", CBS Publishers and Distributers Pvt. Ltd,
2012.

3. Libby J.R, Modern Prestressed Concrete, 3e,CBS Publishers & Distributors, New Delhi, 2007

REFERENCES

1. LinT.Y.and Ned.H.Burns, "Design of prestressed Concrete Structures”, Third Edition, Wiley
India Pvt. Ltd., New Delhi, 2013.

2. Ramaswamy G.S., Modern prestressed concrete design, Arnold Heinimen, New Delhi.

3. David A.Sheppard, William R. and Philips, Plant Cast precast and prestressed concrete — A
design guide, McGraw Hill, New Delhi,2012.

IS Codes

1. 1S1343:2012, Code of Practice for Prestressed Concrete, Bureau of Indian Standards, New
Delhi, 2012

2. 1S3370-3 (1967): Code of Practice Concrete structures for the storage of liquids, Part 3:
Prestressed concrete structures, Bureau of Indian Standards, New Delhi, 2008

3. 1S3370-4 (1967): Code of practice for concrete structures for the storage of liquids, Part 4:

Design tables, Bureau of Indian Standards, New Delhi, 2008

Mapping of course outcomes with program outcomes

(=] L N Ll N
s|e|8|3|g|8|s|8gd|83 g |5 |2!lg|¢
-V -V - & -9 -9 -9 -9 & s = = g g
co1 1 2 1 1 1 1 1 2 1 1 2 4
Cc02 1 2 1 1 1 1 1 1 2 1 3
Cc0o3 2 2 3 1 1 2 1 1 2 1
Cco4 1 2 1 1 1 1 1 1 1 2
CO5 1 2 3 1 2 1 1 2 1 2
Total 6 6 | 11 4 3 7 3 4 1 5 2 6 7 12
Sealed | | | o 1 g g 211 ] 1] 1 1| 2 2 3
Values
Note: Total 0 1-5 6-10 11-15
Scaled value 0 1 2 3
Relation No Low Medium High
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Semester

Course Code :  XCEE30

Course Name : CONTRACTS MANAGEMENT

Prerequisite R
L|T|P|C C P A L|T|P
3/0]0]3 2 0 1 3,003

Course Objectives

To understand the various types of construction contracts.
To learn about the tenders, arbitration and labour regulations.

To Know the various legal implications related to contracts.

Course Outcome: After the completion of the course, students will Domain Level

be able to CorPorA

CO1  Recognize the various types of construction contracts Cognitive Understanding

CO2  Understand the tenders, arbitration and legal Cognitive Understanding
requirements Affective Responding

CO3  Gain knowledge about various tax laws Cognitive Understanding

CO4 Able to analyse, evaluate and design construction Cognitive Understanding
contract documents Affective Responding

CO5  Gain knowledge in labour regulations. Cognitive Understanding

COURSE CONTENT

UNIT I INTRODUCTION TO CONSTRUCTION CONTRACT 9

UNIT 11

UNIT III

UNIT IV

UNIT V

Definition of Contract Legal issues in contract — Standard forms of contracts- General
and special conditions of contracts- Contract pricing by the client, project management
consultants and the contractor, Contract correspondence and contract closure. Types of
contracts, Documents forming a contract, General conditions of Indian contracts -
International contracts - Contract administration.

TENDERS 9

Prequalification - Bidding - Accepting - Evaluation of Tender from Technical,
Contractual and Commercial Points of View - Contract Formation and Interpretation -
Potential Contractual Problems - World Bank Procedures and Guidelines - Tamilnadu
Transparency in Tenders Act.

ARBITRATION 9

Comparison of Actions and Laws - Agreements - Appointment of Arbitrators -
Conditions of Arbitration - Arbitration Tribunals - Powers and Duties of Arbitrator -
Enforcement of Award — Arbitration and Conciliation Act 1996 - Arbitration case study.

TAX LAWS 9

Income Tax, Sales Tax, Excise and Custom Duties and their Influence on Construction
Costs - Legal Requirements for Planning - Property Law - Agency Law - Local
Government Laws for Approval - Statutory Regulations

LABOUR REGULATION 9

Social Security - Welfare Legislation - Laws relating to Wages, Bonus and
Industrial Disputes, Labour Administration - Insurance and Safety Regulations -
Workmen’s Compensation Act - Indian Factory Act - Tamilnadu Factory Act -
Child Labour Act - Other Labour Laws

L T P Total

45 0 0 45
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TEXT BOOKS
1. Anurag K Agarwal, “Contracts and Arbitration for Managers”, SAGE Response, 2015.

2. S.RanagaRao, “Contract Management & Dispute Resolutions”, Engineering staff College of India,
2008.

3. C.]. Schexnayder and R. E. Mayo, “Construction Management Fundamentals”, McGraw Hill, New
Delhi. 2003.

REFERENCES
1. Prof AkhileshwarPathak, “Contract Terms Are Common Sense”, Penguin Portfolio, 2018.
2. B.S. Patil “Civil Engineering Contracts and Estimates”, Universities Press, 2009.

3. D.S. Berrie and B.c.Paulson, “Professional construction management including C.M.Design
construct and general contracting” McGraw Hill International, 1992.

Mapping of CO with PO’s

- ~ on < n © ~ ) o S hy N - ~

o o o o

= = |2|2|E|2|E8|2|2|2|glg|g |2
Cco1 1 1
CO2 2 3 3 1 1
co3 2 2 2 1
CO4 2 1 2 3 1
CO5 2 3 2 1
Total 4 3 2 2 2 6 3 3 4 4 3 1 2
Scaled 1| 1|11 1] 2111|111 1]1
Value

Note: Total 0 1-5 6-10 11-15
Scaled 0 1 5 3
value
Relation No Low Medium High
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https://www.amazon.in/Contracts-Arbitration-Managers-Anurag-Agarwal/dp/9351506371/ref=sr_1_2?qid=1555646241&refinements=p_27%3AAnurag+K+Agarwal&s=books&sr=1-2
https://www.amazon.in/Contract-Terms-Common-Sense-IIMA/dp/0143442422/ref=sr_1_1?qid=1555646386&refinements=p_27%3AProf+Akhileshwar+Pathak&s=books&sr=1-1

Semester

Course Code : XCEE31
Course Name : AIR AND NOISE POLLUTION AND CONTROL
Prerequisite : Environmental Engineering
L|T|P|C C P A L|T|P|H
30|03 3 0 1 3/0|0]3
Course Objectives
o To learn the effects of air pollutants
e To gain the knowledge on various particulate control methods
e Tounderstand the impact of gaseous pollutants and controlling methods
e To perceive knowledge on air sampling and pollutant measurement
e To identify the concepts of noise pollution and control methods
Course Outcome: After the completion of the course, students will Domain Level
be able to CorPorA
CO1  Understand the effects of air pollutants Cognitive Understand
co2 Understand the particulate control methods Cognitive Understand
Co3 Understand the gaseous pollutants and controlling Cognitive Understand
methods
CO04  Acquire knowledge on air sampling and pollutant Cognitive Knowledge
measurement
CO5  Recognise the concepts of noise pollution and control Cognitive Knowledge
methods
COURSE CONTENT
UNIT I AIR POLLUTANTS 9
Air pollutants, Sources, classification, Combustion Processes and pollutant emission,
Effects on Health, vegetation, materials and atmosphere, Reactions of pollutants in the
atmosphere and their effects-Smoke, smog and ozone disturbance, Greenhouse effect.
UNIT II PARTICULATE CONTROL 9
Air Pollution control- at source-equipments for control of air pollution-For particulate
matter-Settling chambers-Fabric filters-Scrubbers-Cyclones Electrostatic precipitators
UNIT III GAS POLLUTANT CONTROL 9
Gaseous pollutants-control by absorption-adsorption scrubbers-secondary combustion
after burners, Working principles advantages and disadvantages, design criteria and
examples
UNIT IV AIR SAMPLING AND LEGISLATIONS 9
Air sampling and pollution measurement methods, principles and instruments,
Ambient air quality and emission standards, Air pollution indices, Air Act, legislation
and regulations, control principles
UNITV INDOOR AIR QUALITY AND NOISE POLLUTION 9

Indoor air quality .Basics of acoustics and specification of sound; sound power, sound
intensity and sound pressure levels; plane, point and line sources, multiple sources;
outdoor and indoor noise propagation; psychoacoustics and noise criteria, effects of
noise on health, annoyance rating schemes; special noise environments: Infrasound,
ultrasound, impulsive sound and sonic boom; noise standards and limit values; noise
instrumentation and monitoring procedure. Noise indices. Noise control methods.

L T P Total

45 | 0 0 45
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TEXT BOOKS
1. Noel de Nevers, Air Pollution Control Engineering, McGraw Hill, New York, 2010.

2. Lawrence K. Wang, Norman C. Parelra, Yung Tse Hung, Air Pollution Control Engineering,
Tokyo, 2004.

3. Anjaneyulu. Y, ‘Air Pollution and Control Technologies’, Allied Publishers (P) Ltd., India, 2002
REFERENCES

1. David H.F. Liu, Bela G. Liptak ‘Air Pollution’, Lewis Publishers, 2000.

2. Arthur C.Stern, ‘ Air Pollution (Vol.I - Vol.VIII)’, Academic Press, 2006.

3. Wayne T.Davis, ‘Air Pollution Engineering Manual’, John Wiley & Sons, Inc., 2000
E REFERENCES

Mapping of CO with PO’s
- ~ o < n O ~ ) o S - « = N
o o (@] o
lelelelelele|e|e|g|g |2 |8 ¢2
co1 3 2 3 3
CO2 3 3 3 2
cOo3 3 3 3 1 1 1
co4 3 2 3 2 3 1
CO5 3 3 3 3 1
Total 2 3 15 2 2 15 5 15 1 2 2
Scaled 1 lol1 3113|131 P]O0]1T]1
Value
Note: Total 0 1-5 6-10 11-15
Scaled 0 1 5 3
value
Relation No Low Medium High
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Semester

Course Code : XCEE32
Course Name : PRE-ENGINEERED STRUCTURES
Prerequisite I
L | T | P |C C P A L T P | H
3 0 0 |3 3 0 0 3 0 0
Course Outcome: After the completion of the course, students will be Domain Level
able to CorPorA
co1 Classify different materials used for pre-engineered buildings. Cognitive Understan
d
CO2 Categorize the pre-engineered building components Cognitive Understan
d
co3 Classify different design loads on pre-engineered buildings Cognitive Understan
d
CO04 Apply pre-engineered building design methodology Cognitive Apply
CO5 Analyse and Design the Pre-engineered building Cognitive Analyse
COURSE CONTENT
UNIT I Introduction 9

UNIT II

UNIT III

UNIT IV

UNIT V

History of Pre-engineered Structures - Advantages - Applications - Materials used for
manufacturing of Pre Engineered Building(PEB). Difference between Conventional Steel
Buildings and Pre-Engineered buildings.

Pre-Engineered Building Components 9

Primary System: Mainframes, Gable End Frame - Secondary frame system: Sizes and
Properties of Purlins and Girts - Bracing System: Rod, angle, Portal, Pipe bracing -
Sheeting and Cladding: Roof Sheeting and Wall sheeting - Accessories: Turbo
Ventilators, Ridge vents, Sky Lights, Louvers, Insulation, Staircases.

Design Loads 9

Design of PEB frame under the influence of Dead, Live, Collateral, Wind, Seismic and
Other applicable Loads. Serviceability Limits as per codal provision.

Design Methodology 9

Design Parameters of PEB Frames - Depth of the section, Depth to Flange width ratios,
Thickness of Flange to thickness of Web ratio of sections as per codal provision. Section
Sizes as per Manufacturing Limitations.

Analysis and Design of Rigid Frames 9

Rigid Frame Moment Connection, Shear Connection- Anchor bolt and base plate design
(Pinned and Fixed) - Analysis and Design using the software.

L T P Total

45 0 0 45

222



TEXT BOOKS

1. Alexander Newman, Metal Building Systems Design and Specifications, Mc Graw Hill Publishing
Pvt. Ltd 2nd Edition,2004

REFERENCE BOOKS
1. K.S.Vivek & P.Vaishavi - Pre Engineered Steel Buildings, Lambert Academic Publishing, UK,2017

Mapping of CO with PO’s
- ~ on < n © ~ o o = a = | N
o o (@] (@]
cslelelelglelelelelola| 2 |82
co1 1 1
CO2 1
co3 1
co4 2 2 1| 2 2 2
CO5 1 2 2
Total 3 4 3 2| 2 2 4 0
Scaled 1]/0 |1 o |o |1 |0 |o 0 |11 1 1 |0
Value
Note: Total 0 1-5 6-10 11-15
Scaled 0 1 2 3
value
Relation No Low Medium High
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Semester

Course Code : XCEOE1

Course Name : REMOTE SENSING AND GIS

Prerequisite : Nil
LI T|P|C C P A L|T|P|H
3/0/0]3 25 | 05 0 3/0)0)3

Course Objectives

Course Outcome: After the completion of the course, students Domain  C Level
will be able to orPorA
CO1 Apply the concepts of Electro Magnetic energy, Cognitive Understand
spectrum and spectral signature curves in the
practical problems
CO02  Apply the concepts of satellite and sensor parameters Cognitive Understand
and characteristics of different platforms
CO3  Apply the concepts of DBMS in GIS Cognitive Understand
CO4  Analyse raster and vector data and modelling in GIS Cognitive Understand
Psychomotor  Response
CO5 Apply GIS in land use, disaster management, ITS and Cognitive Understand
resource information system
COURSE CONTENT
UNIT I EMR AND ITS INTERACTION WITH ATMOSPHERE & EARTH MATERIAL
Definition of remote sensing and its components - Electromagnetic
spectrum - wavelength regions important to remote sensing - Wave
theory, Particle theory, Stefan-Boltzman and Wein’s Displacement Law -
Atmospheric scattering, absorption -Atmospheric windows - spectral
signature concepts - typical spectral reflective characteristics of water,
vegetation and soil.
UNIT II PLATFORMS AND SENSORS
Types of platforms - orbit types, Sun-synchronous and Geosynchronous -
Passive and Active sensors - resolution concept — Pay load description of
important Earth Resources and Meteorological satellites — Airborne and
spaceborne TIR and microwave sensors
UNITIII IMAGE INTERPRETATION AND ANALYSIS

To give information about overview of Remote Sensing

To understand basics of consept of Geo - Information System
To know the application of Remote sensing and GIS in the field of Environmental
Engineering

Types of Data Products - types of image interpretation - basic elements of
image interpretation - visual interpretation keys - Digital Image Processing
- Pre-processing - image enhancement techniques - multispectral image
classification - Supervised and unsupervised.
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UNITIV  GEOGRAPHIC INFORMATION SYSTEM 9

Introduction - Maps - Definitions - Map projections - types of map
projections - map analysis - GIS definition - basic components of GIS -
standard GIS software - Data type - Spatial and non-spatial (attribute) data
- measurement scales — Data Base Management Systems (DBMS).

UNIT V DATA ENTRY, STORAGE AND ANALYSIS 9

Data models - vector and raster data - data compression - data input by
digitization and scanning - attribute data analysis - integrated data
analysis - Modeling in GIS Highway alignment studies - Land Information
System

L T P Total
45 0 0 45

TEXT BOOKS
1. Ian Heywood “ An Introduction to GIS”, Pearson Education, Asia, 2000.
2. Lo.C.P and A.K.W.Yeung, “ Concepts and Techniques of Geographic InformationSystems”, Prentice
Hall of India Pvt. Ltd., New Delhi, 2002.
REFERENCES
1. Burrough P.A. and Rachel A. McDonell, Principles of Geographical InformationSystems, Oxford
Publication, 2004.
2. C.P.Lo and Albert KW.Yeung, Concepts and Techniques of Geographical InformationSystems,
Prentice Hall India, 2006.
3. Thomas. M..Lille sand and Ralph. W. Kiefer, Remote Sensing and Image Interpretation,John Wiley
and Sons, 2003.

Mapping of CO with GA’s
303203 %|35|3/%8/8 5|35
co1 1 2 1 1 1 1
co2 2 2 1 1 1
co3 1 1 2 1 1
Co4 1 1 1
CO5 1 1 1 1
Total 2 6 2 4 2 1 2 1 2 1 2 2
Scaled Value 1 2 1 1 1 1 1 1 1 1 1 1
Note: Total 0 1-5 6-10 11-15
Scaled value 0 1 2 3
Relation No Low Medium High
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Semester :
CourseCode : XCEOE?2

Course Name : BUILDING SERVICES
Prerequisite  : Nil
L|T|P|C C P A L|T|P|H
3101073 2.5 0 0.5 3]0]07]3
Course Objectives
e To give information about water supply source, treatment and distribution.
e To inform about the principles of illumination in buildings.
e To know fire protection in building
Course Outcome: After the completion of the course, students Domain Level
will be able to CorPorA
CO1 Understanding the concepts of various water Cognitive Understand
harvesting systems and water supply facility Affective Respond
CO2 Identify and understand the elements of electrical Cognitive Understand
systems
CO3 Have a good understanding of importance of building Cognitive Understand
ventilation and HVAC systems
CO4 Classify suitable fire safety procedures for different Cognitive Understand
types of buildings
CO5 Have a keen knowledge on essentials of performance Cognitive Understand
and functioning of intelligent buildings
COURSE CONTENT
UNIT I WATER SUPPLY SYSTEMS
Water quality, Purification and treatment- water supply systems-distribution
systems in small towns. Rain Water Harvesting - Sanitation in buildings-
arrangement of sewerage systems in housing Storm water drainage from
buildings -septic and sewage treatment plant — collection, conveyance and
disposal of town refuse systems.
UNIT Il PRINCIPLES OF ILLUMINATION AND DESIGN

Visual tasks — Factors affecting visual tasks — Modern theory of light and colour
— Synthesis of light — Additive and subtractive synthesis of colour — Luminous
flux — Candela — Solid angle illumination — Utilisation factor — Depreciation
factor — MSCP — MHCP - Lans of illumination — Classification of lighting —
Artificial light sources — Spectral energy distribution — Luminous efficiency —
Colour temperature — Colour rendering.
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UNIT I

VENTILATION AND ITS IMPORTANCE 9

Ventilation and its importance-natural and artificial systems-Window type and
packaged air-conditioners-chilled water plant —fan coil systems-water piping —
cooling load —air conditioning systems for different types of buildings —protection
against fire to be caused by A.C.Systems.

UNIT IV SAFETY REGULATIONS 9
Causes of fire in buildings-safety regulations-NBC-planning considerations in
buildings like Non-combustible materials, construction, staircases and A.C. systems,
special features required for physically handicapped and elderly in building types-
heat and smoke detectors-dry and wet risers- Automatic sprinklers.

UNIT V INTELLIGENT BUILDINGS 9
Intelligent buildings-Building automation-Smart buildings- Building services in high
rise buildings-Green buildings-Energy efficient buildings for various zones-Case
studies of residence, office buildings and other buildings.

L | T | P | Total
45 1 0 0 45
TEXT BOOKS

1. Wendell C. Edwards, “Building Systems: Mechanical, Electrical, Plumbing, Fire Safety
and Communication Systems”, Linus Publications, Incorporated, 2009

2. Carson Dunlop, “Air Conditioning and Heat Pumps - Essentials of Home Inspection”,
Dearborn Real Estate, 2003.

3. Roger Greeno and Fred Hall, “Building Services Handbook”, Routledge, 2015

4. Derek Phillips, “Lighting Modern Buildings”, Taylor & Francis, 2013.

5. Ross Montgomery, Robert McDowall, “Fundamentals of HVAC Control Systems”,
Elsevier, 2008

REFERENCES

1. Nagarajan. K, “Project Management”, New age international (P) Ltd, Publishers, 2005

2. William H.Severns and Julian R. Fellows, “Air-conditioning and Refrigeration”, John
Wiley and Sons, London, 2000.

3. National Building Code.

Mapping of CO with GA’s

— N ™ < ) © N~ 0 o 9 N N
< < < < < < < < < < < <
O O O O O O O O O o o) o)
CO1 1
CO2
CO3 1 3 1
CO14 1
CO5 1 2
Total 2 0 1 3 2 1 0 1 0
Scaled Value 1 0 1 1 2 1 0 1 0
| Note: Total 0 1-5 6-10 11-15
Scaled value 0 1 2 3
Relation No Low Medium High
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Semester

Course Code : XCEOE3

Course Name : Non Destructive Testing

Prerequisite > Nil
L|T|P|C C P A L|T|P|H
3,/0|0/3 2.5 0 0.5 310|073

Course Objectives

e To study and understand the various Non-Destructive Evaluation and Testing methods,
theory and their industrial applications.

Course Outcome: After the completion of the course, students Domain Level

will be able to CorPorA

CO1 have an overview of non destructive testing methods Cognitive Understand

Affective Respond

CO2 understand various non-destructive testing and testing Cognitive Understand
methods

CO3 understand for defects and characterization of Cognitive Understand
industrial components

COURSE CONTENT

UNIT I OVERVIEW OF NDT 10

Overview of the Non Destructive Testing Methods for the detection of
manufacturing defects as well as material characterization. Relative merits and
limitations, Various physical characteristics of materials and their applications in
NDT. Visual inspection — Unaided and aided.

UNIT Il SURFACE NDE METHODS 12

Liquid Penetrant Testing — Principles, types and properties of liquid penetrants,
developers, advantages and limitations of various methods, Testing Procedure,
Interpretation of results. Magnetic Particle Testing- Theory of magnetism, inspection
materials Magnetization methods, Interpretation and evaluation of test indications,
Principles and methods of demagnetization, Residual magnetism.

UNIT Il  THERMOGRAPHY AND EDDY CURRENT TESTING (ET) 18

Thermography- Principles, Contact and non contact inspection methods, Techniques
for applying liquid crystals, Advantages and limitation — infrared radiation and
infrared detectors, Instrumentations and methods, applications.Eddy Current Testing-
Generation of eddy currents, Properties of eddy currents, Eddy current sensing
elements, Probes, Instrumentation, Types of arrangement, Applications, advantages,
Limitations, Interpretation/Evaluation.

L T P Total

40 | O 0 40
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TEXT BOOKS

1. Baldev Raj, T.Jayakumar, M.Thavasimuthu “Practical Non-Destructive Testing”, Narosa
Publishing House, 2009.

2. Ravi Prakash, “Non-Destructive Testing Techniques”, 1st revised edition, New Age
International Publishers, 2010

REFERENCES

1. ASM Metals Handbook,”Non-Destructive Evaluation and Quality Control”, American
Society of Metals, Metals Park, Ohio, USA, 200, Volume-17.

2. Paul E Mix, “Introduction to Non-destructive testing: a training guide”, Wiley, 2nd Edition
New Jersey, 2005

3. Charles, J. Hellier,” Handbook of Nondestructive evaluation”, McGraw Hill, New York
2001.

4. ASNT, American Society for Non Destructive Testing, Columbus, Ohio, NDT

Handbook,Vol. 1, Leak Testing, Vol. 2, Liquid Penetrant Testing, VVol. 3, Infrared and
Thermal Testing Vol. 4, Radiographic Testing, Vol. 5, Electromagnetic Testing, Vol. 6,
Acoustic Emission Testing, Vol. 7, Ultrasonic Testing

Mapping of CO with GA’s

— N ™ <t o) © ~ ') o 9 N N
< < (< | < | < |<|<|<|<|Z| T | Z
O Ol o |lo |0 |0 |0 |00 |Fg| o0 |0
CO1 1 1 1 1 1 1 1
CO2 3 2 1 1 2 1 1
CO3 1 1 3 1 1 1 2 1
Total 5 4 2 3 1 3 4 4 3
Scaled 1 1] 1] 1 1 1] 1] 1] 1
Value
Note: Total 0 1-5 6-10 11-15
Scaled value 0 1 2 3
Relation No Low Medium High
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Semester
Subject Name METRO SYSTEMS AND ENGINEERING
Subject Code XCEOE 4

Prerequisite Nil
L T P C C P A L | T| P H
3 0 0 3 3 0 0 3100 3

Course Objectives

To introduce the need of metros and its planning.
To teach the communication services needed for the metros.
To introduce the machineries needed for power supply and fire safety of the metros.

Course Qutcome: After the completion of the course, Domain Level
students will be able to CorPorA

COl1  Understand the overview of metro systems . Cognitive ~ Understand
CO2  Analyse the construction quality and safety of the Cognitive Understand

systems.

COos3 Apply electronic  signaling systems and Cognitive Understand
Automatic fare collection
CO4  Analyse tunnel ventilation systems; air -  Cognitive  Understand
conditioning for stations and buildings and
electrical system.
CO5  Understand basics of construction planning & Cognitive Understand
management.
COURSE CONTENT
UNIT I INTRODUCTION 9
Overview of Metro Systems; Need for Metros; Routing studies; Basic Planning
and Financials
UNIT 11 CONSTRUCTION QUALITY AND SAFETY SYSTEMS 0.
Elevated and underground Stations; Viaduct spans and bridges; Underground
tunnels; Depots; Commercial and Service buildings. Initial Surveys
&Investigations; Basics of Construction Planning & Management,
Construction Quality & Safety Systems. Traffic integration, multimodal
transfers and pedestrian facilities; Environmental and social safeguards; Track
systems-permanent way. Facilities Management
UNIT Il COMMUNICATION SERVICES 9

Electronics And Communication Engineering- Signaling systems; Automatic
fare collection; Operation Control Centre (OCC and BCC); SCADA and other
control systems; Platform Screen Doors.
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MACHINERIES AND FIRE SAFETY

9

Rolling stock, vehicle dynamics and structure; Tunnel Ventilation systems; Air
conditioning for stations and buildings; Fire control systems; Lifts and

9

Traction Power; Substations- TSS and ASS; Power SCADA,; Standby and
Back-up systems; Green buildings, Carbon credits and clear air mechanics.

UNIT IV
Escalators.
UNIT V POWER SUPPLY
TEXT BOOKS

L

T

P

Total

45

0

0

45

1. Metro Rail in India for Urban Mobility, M. M. Agarwal, Sudhir Chandra, K. K.

Miglani, January 2021.

2. Principles of Transportation Engineering, ParthaChakraborty, PHI Learning

REFERENCES

1. Subways of the World, Stan Fischler-Motorbooks International, 2000.
2. World Metro System, Paul E Garbutt,1997.

Mapping of CO’s with PO’s:

— N ™ < o © ~ o) o = N
O g O 40« 0O O
S18|8|8|8|8/8|8 8|2927858 |2
COo1 2 2 2 1 1 2
CO2 2 1 1 1 1 3
CO3 1 1 1 1 2 1 2 1
CO4 1 2 1 1 1 1 1 1 1 2
CO5 2 1 3 1 1 1 1 1 2 1
Total | gl 2 g g 233|213/ 2]2]1]|:2
Value
nd R T
Value
Note: Total 0 1-5 6-10 11-15
Scaled value 1 2 3
Relation No Low Medium High
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https://www.amazon.in/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=M.+M.+Agarwal&search-alias=stripbooks
https://www.amazon.in/s/ref=dp_byline_sr_book_2?ie=UTF8&field-author=Sudhir+Chandra&search-alias=stripbooks
https://www.amazon.in/s/ref=dp_byline_sr_book_3?ie=UTF8&field-author=K.+K.+Miglani&search-alias=stripbooks
https://www.amazon.in/s/ref=dp_byline_sr_book_3?ie=UTF8&field-author=K.+K.+Miglani&search-alias=stripbooks

Semester

Course Code
Course Name

Prerequisite

XCEOE5
Sustainable Engineering

L T P C C P A L T P H
3 0 0 O 2,5 0 0.5 3 0 0 3
Course Outcome: After the completion of the course, students Domain Level
will be able to CorPorA
CO1 Describe the significance of sustainability and concepts Cognitive Remembering
of sustainability Engineerin and
yEng J Understanding
CO2 Identify the tools for sustainability assessment. Cognitive Understanding
CO3 Illustrate the fundamentals of Life Cycle Assessment  Cognitive Remembering
Affecting Receiving
CO4 Understand the Environment Social and Governance Cognitive Understanding
Concept
CO5 Analyse and design the sustainable Engineering Cognitive Analyse
Process
COURSE CONTENT Hours
UNIT I SUSTAINABLE DEVELOPMENT AND ROLE OF 9
ENGINEERS

UNIT I

UNIT I

UNIT IV

Sustainable development- Need- various agreements and Role of Engineering-
Sustainable Development and Engineering Profession. Sustainable Engineering
concepts, Goals of Sustainability, System Thinking, Life cycle Thinking and
circular economy

SUSTAINABLE ENGINEERING AND  CONCEPTS, 9
PRINCIPLES AND FRAME WORK

Green Economy and Low Carbon Economy. Eco Efficiency, Triple bottom Line,
Guiding principles of sustainable engineering, Frameworks for sustainable
Engineering.LEED Certification, GRIHA certification, Tools for sustainability
Assessment: Environmental Management System, Environmental Auditing,
Cleaner Production Assessment, Environmental Impact Assessment, Strategic
Environmental, Case Studies.

FUNDAMENTALS OF LIFE CYCLE ASSESSMENT 9

Goal and Scope, Life cycle inventory, Life Cycle Impact Assessment,
Interpretation and presentation of Results, Iterative Nature of LCA,
Methodological Choices, LCA Softwares, Strength and Limitations of
LCA.Introduction -Valuing the Environment, Market-based Incentives (or
Economic Instruments) for Sustainability,

SUSTAINABILITY AND ENGINEERING DESIGN 9

Problems Solving in Engineering, conventional to Sustainable Engineering
Design Process, Design for Life Guidelines and Strategies, Measuring
Sustainability, Sustainable Design through sustainable procurement criteria, Case
studies on sustainable Engineering Design Process ~Sustainable Process Design,
Sustainable Production Design, Sustainable product design with Artificial
Intelligence and Internet Of Things.
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UNITV ENVIRONMENT SOCIAL AND GOVERNANCE 9

Concept, Scope,GRI standards , structure of a sustainability Report, Case Study:
Sustainability Report Preparation

L T P Total

45 0 0 45

TEXT BOOKS

1.

Allen, D. T. and Shonnard, D. R., Sustainability Engineering: Concepts, Design and
Case Studies, Prentice Hall. 2015

2. Bradley. A.S; Adebayo,A.O., Maria, P. Engineering applications in sustainable design
and development, Cengage learning,2015

3. Environment Impact Assessment Guidelines, Notification of Government of India,
2006

4. Rita Schenck, Environmental Life Cycle Assessment: Measuring the environmental
performance of products, 2020

5. James R. MihelcicandJulie B. Zimmerman, Environmental Engineering:
Fundamentals, Sustainability, Design,2021

REFERENCES

1.  GRIHA Version 2019: The Sustainable Habitat Handbook (6 Volume Set), TERI
Publications, 1sBN 9788179936870,2019

2.  Bakshi Bhavik R.Sustainable Engineering : Principles and Practice, ISBN:
9781108420457, 9781108420457, Cambridge University Press.2022

3. Ramesh C. Grover, Sachin Grover , Winning The Environmental Challenge With 1SO
14001:2015 - Implementation of Environmental Management System ISBN:
9781947697324, 1947697323, Notion Press, 2017

4. 1GBC New Green Buildng Rating system.
https://igbc.in/igbc/html_pdfs/abridged/IGBC%20Green%20New%20Buildings%20R
ating%20System%20(Version%203.0).pdf

5. The Manual of the Sustainability Report: ESG - Environment, Social, Governance

6.  https://beeindia.gov.in/sites/default/filessBEE_ECBC%?202017.pdfEnergy

Conservation Building Code (ECBC), 2017.

Mapping of CO with GA’s

— I ™ < n © N~ © o = N N
< < < < < < < < < < < <
O O O O O O O O O ) o) o
CO1 3 1 2 3 1 1 1 1 1
CO?2 1 1 1 1 1 1 3 1 1 1
CO3 1 2 1 2 1 1 1 2 1 2 1
CO4 1 2 2 1 1 1 2 2
CO5 1 2 2 1 1 1 1 1 1 1 1
Total 7 3 5 3 7 8 7 6 5 6 6
Scaled Value 2 1 1 1 1 2 2 2 2 1 2 2

| Note: Total 0 15 6-10 11-15

Scaled value 0 1 2 3
Relation No Low Medium High
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https://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Rita+Schenck&text=Rita+Schenck&sort=relevancerank&search-alias=books
https://www.amazon.com/Environmental-Engineering-Fundamentals-Sustainability-Design/dp/1119604451/ref=sr_1_6?crid=3M2XEEO41TSWD&keywords=SUSTAINABILITY+AND+ENGINEERING+DESIGN&qid=1687759613&sprefix=sustainability+and+engineering+design%2Caps%2C1047&sr=8-6
https://www.amazon.com/Environmental-Engineering-Fundamentals-Sustainability-Design/dp/1119604451/ref=sr_1_6?crid=3M2XEEO41TSWD&keywords=SUSTAINABILITY+AND+ENGINEERING+DESIGN&qid=1687759613&sprefix=sustainability+and+engineering+design%2Caps%2C1047&sr=8-6
https://bookstore.teri.res.in/books/9788179936870
https://igbc.in/igbc/html_pdfs/abridged/IGBC%20Green%20New%20Buildings%20Rating%20System%20(Version%203.0).pdf
https://igbc.in/igbc/html_pdfs/abridged/IGBC%20Green%20New%20Buildings%20Rating%20System%20(Version%203.0).pdf
https://beeindia.gov.in/sites/default/files/BEE_ECBC%202017.pdf

