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DEPARTMENT OF CIVIL ENGINEERING

Department Vision statement

To achieve excellence in technical education and research in Civil Engineering field for the betterment of the
society.

Department Mission Statement

1. Fulfilling the aspiration of the students by providing quality technical educational experiences to
meet the needs of the industry.

Providing comprehensive learning environment

Imparting employability and entrepreneurial skills

Establishing industrial collaborations

Promoting Research and Development activities in emerging areas of Civil Engineering

Serving the society through quality education, technology and consultancy
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Program Educational Objectives (PEOS)

AfterfewyearsofgraduationourMechanicalEngineeringgraduatesareexpected to:

PEO I Demonstrate expertise in offering solutions in civil Engineering field
(Core Competence)

PEO II Exhibit professional skills to function effectively with ethical
principles.(Professional and Ethical Skills)

PEO Il Engage in perpetual learning and research with social
responsibility.(Lifelong Learning)




PROGRAM OUTCOMES (POs):

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

Problem analysis: Identify, formulate, review research literature, and analyze 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 the public health and safety, and the 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 modeling 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.

10.

Communication: Communicate effectively on complex engineering activities with the
engineering community and with 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.
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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.

12.

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 SPECIFIC OUTCOMES (PSOs):

The Civil Engineering Graduates will be able to:

Design, Create and maintain safe and cost effective Structural systems

Design Hydraulic and Water supply systems with environmental concerns for sustainable
development




@ﬁ;} B.E. CIVIL ENGINEERING
&/ CURRICULUM -Regulations 2021

S
[Batch — 2022-2026]
CHOICE BASED CREDIT SYSTEM
OVERALL COURSE STRUCTURE
Code Total No. of
Category Courses Credits | Percentage
BS Basic Sciences 10 28 17.17
ES Engineering Sciences 7 18 11.04
HSS  |Humanities and Social Sciences 5 9 5.52
PC Professional Core(Including Lab Courses) 23 60 36.80
PE Professional Electives 6 18 11.04
OE Open Electives 4 12 736
PW Project Work, Seminar & Internship 4 16 9.87
MC Mandatory Courses 10 2 120
TOTAL 69 163 100
COURSE CREDITS —SEMESTER WISE
Branch I 1 i v \Y/ Vi Vi VIII | TOTAL
Civil. 22 18 23 22 23 24 17 14 163
Engineering




SEMESTER- |

S. No | Course Code Name of the Course L P C Category
THEORY
English for Technical Communication 2 2 H
1 21UEN101 glish for Technical Communicatio 0 SS
(Common to All Branches — Except CSBS)
Matrix and Calculus 3 0 4 BS
2. 21UMA102
(Common to All Branches — Except CSBS)
Engineering Physics 3 0 3 BS
3. 21UPH103
(Common to All Branches — Except CSBS)
Chemistry for Civil Engineers 3 0 3 BS
4, 21UCY1 .
UCY106 (Only for Civil)
. 21UCS107 | Problem Solving and C Programming 3 0 3 ES
' (Common to All Branches)
Engineering Graphics 3 0 4 ES
6. 21UME109 | (Common to All Branches — Except CSBS,
CSD and Al&DS)
PRACTICAL
7. 21UCS111 | Problem Solving and C Programming 0 2 1 ES
Laboratory
(Common to All Branches — Except CSBS)
8. 21UME111 | Engineering Practices Laboratory 0 2 1 ES
(Common to Mech, EEE, Civil, Agri and
Chemical)
9. 21UGS113 | Basic Sciences Laboratory | 0 2 1 BS
(Common to All Branches — Except CSBS)
MANDATORY COURSE
10. | 21UGM131 | Induction Programme (45 periods) 0 0 P/F MC
(Common to All Branches)
TOTAL | 17 6 22
Total No. of Credits — 22
SEMESTER- I
S. No Cg urse Name of the Course L P C Category
ode
THEORY
11. | 21UEN201 | Communication Skills for Professionals 1 1 15 HSS
(Integrated Course)
(Common to All Branches — Except CSBS)
12. | 21UMA206 | Differential Equations, Complex Analysis and 3 0 4 BS
Transform Techniques (Only for Civil)




13. | 21UPH206 | Building Physics (Only for Civil) 3 0 3 BS
14. | 21UCE204 | Engineering Mechanics (Only for Civil) 3 0 3 ES
15. | 21UEE226 | Basic Electrical and Electronics Engineering 3 0 3 Es
(Common to Civil and Mechanical)
PRACTICAL
16. | 21UGS210 | Basic Sciences Laboratory 11 0 ) . as
(Common to All Branches — Except CSBS)
17. | 21UCE211 | Computer Aided Building Drawing 0 3 15 Es
(Only for Civil)
MANDATORY COURSE
18. Biology for Engineers
21UGM331 | (Common to All Branches — Except BT and 3 0 PIF MC
BME)
19. | 21UGT140 | Heritage of Tamil 1 0 1 MC
(Common to All Branches)
TOTAL | 16 6 17
Total No. of Credits — 17
SEMESTER- 111
S. No | Course Code Name of the Course L T | P C Category
THEORY
20. | 21UMA325 Probability, Statistics and Transform Techniques 3 110 4 BS
(Only for Civil)
21. | 21UCE302 Engineering Geology and Construction Materials 3 0] 0 3 ES
22. | 21UCE303 | Strength of Materials 3 /1|0 4 PC
23. | 21UCE304 | Water Supply Engineering 3 0] 0 3 PC
24. | 21UCE305 | Fluid Mechanics 3 /0|0 3 PC
25. | 21UCE306 | Surveying 3 /o]0 3 PC
PRACTICAL
26. | 21UCE307 | Material Testing Laboratory 0 |0 | 3] 1 PC
27. | 21UCE308 | Surveying Laboratory 0|03 1 PC
MANDATORY COURSE
28. | 21UGM231 | Environmental Science 2 | 0| 0| PF MC
(Common to All Branches)
29. | 21UGT241 | Tamil and Technology 1 /0|0 1 MC
(Common to All Branches)
TOTAL | 21 2 6 23
Total No. of Credits — 23




SEMESTER- IV

S. No Cg urse Name of the Course L|T| P | C | Category
ode
THEORY
30. | 21UMA423 | Numerical Methods (Only for Civil) 3111]0 4 BS
31. | 21UCEA402 | Soil Mechanics 3100 3 PC
32. | 21UCE403 | Structural Analysis — | 3111]0 4 PC
33. | 21UCE404 | Waste Water Engineering 3101]0 3 PC
34. | 21UCEA405 | Highway Engineering 310]0 3 PC
35. | 21UCE406 | Applied Hydraulic Engineering 3101]0 3 PC
PRACTICAL
36. | 21UCE407 | Water and Waste Water Analysis Laboratory 0] 0] 3 1 PC
37. | 21UCEA408 | Hydraulic Engineering Laboratory 0|0 3 1 PC
MANDATORY COURSE
38. | 21UGM431 ?ce::]ifnq:;% Branches) 1|ofo|pPF| MC
TOTAL | 19| 2 | 6 | 22
Total No. of Credits — 22
SEMESTER-V
S.No | Course Code Name of the Course L|T]|P C Category
THEORY
39. 21UCE501 Structural Analysis — |1 3 110 4 PC
40. 21UCE502 Foundation Engineering 3 010 3 PC
41. 21UCE503 Design of Reinforced Concrete Elements 3 110 4 PC
42, Professional Elective — | 3 0|0 3 PE
43. Open Elective — | 3 010 3 OE
PRACTICAL
44, 21UCE507 Creative Thinking and Innovation 0 0| 2 1 PW
45, 21UCE508 Soil Mechanics Laboratory 0 0| 3| 15 PC
46. 21UCES09 (Sdtihr\éee)r/n(e::tr:rpSummer Vacation - 2 Weeks) 0 010 2 PW
.| 2wesss | (0O e vt aaene | © | 0| 8| 18| s
TOTAL | 15| 2 | 8 23
Total No. of Credits — 23




SEMESTER- VI

S.No | Course Code Name of the Course L | T]|P C | Category
THEORY
48. 21UCE601 Concrete Technology (Integrated Course) 2 | 0|3 4 PC
49, 21UCE602 Design of Steel Structures 3 110 4 PC
50. Professional Elective — 11 3 /101]0 3 PE
51. Professional Elective — I11 3 0|0 3 PE
52. Open Elective — 11 31010 3 OE
Logical R ning & Apti
sa. | awese | 3 B ana vt tjojo| 1) s
PRACTICAL
54. 21UCE607 Product Development Project 00| 8 4 PW
55. 21UCE608 Highway Engineering Laboratory 0|0 3 1 PC
56. 21UGS632 Soft Skills and Communication Laboratory 0|0 3 1 HSS
MANDATORY COURSE
57. | 21UGM631 zgci:;nmiirf;'fﬁ';nranches) 1]olo|prF| mMC
TOTAL | 17 | 1 | 15| 24
Total No. of Credits — 24
SEMESTER- VII
S. No | Course Code Name of the Course L | T]|P C | Category
THEORY
58. | 21UMET701 §|ﬁoéiitegfaé1§%%?ent and Finance (Common to 3 /0|0 3 HSS
59. 21UCE702 | Estimating and Costing 3 /0|0 3 PC
60. Professional Elective — IV 3 101]0 3 PE
61. Professional Elective — V 31010 3 PE
62. Open Elective — Il1I 3]0 0 3 OE
PRACTICAL
63. 21UCE707 | Structural Design Software Laboratory 0] 0] 3 1 PC
64. 21UGE710 Multi-Disciplinary Project (Phase 1) 0| 0| 6 3 PW
65. 21UCE735 | Internship Training 00| O 1 PW
MANDATORY COURSE
o5 | awuawrar | S Sockl Devlopmen -] Jee] e
67. | 21UGM732 | Skill Development(Common to All Branches) - - - | PIF MC
TOTAL | 15| 0 | 3 | 17
Total No. of Credits — 17




SEMESTER- VIII

S.No | Course Code Name of the Course L | T ]| P | C | Category
THEORY
68. Professional Elective — VI 3 /0|03 PE
69. Open Elective — IV 3 /0|03 OE
PRACTICAL
70. 21UCE801 | Project Work 0|0 |16/ 8 PW
1. 21UGE810 | Multi-Disciplinary Project ( Phase I1) 0| 0116 | 8 PW
MANDATORY COURSE
72. - -
21UGM831 (Pcr:(())f:]srzls:?cl) Iinlgsr::ghlzst;man Values > 1ol o lpE MC
TOTAL| 8 | 0 | 16 | 14
Total No. of Credits — 14

LIST OF MANDATORY COURSES

S. No. Course Code Name of the Course L| T|P|C
1. 21UGM131 Induction Program 0 3 0 | PIF
2. 21UGT140 Heritage of Tamil 1 0 0 1
3. 21UGT141 Tamil and Technology 1 0 0 1
4. 21UGM231 Environmental Science 2 0 0 | PIF
5. 21UGM331 Biology for Engineers 3 0 0 | PIF
6. 21UGM431 Gender Equality 1 0 0 | PIF
7. 21UGM631 Indian Constitution 1 0 0 | PIF
8. 21UGM731 Sports and Social Development - - | PIF
9. 21UGM732 Skill Development - - - | PIF
10. 21UGM831 Professional Ethics and Human Values 2 0 0 | PIF




VERTICALS (PROFESSIONAL ELECTIVE COURSEYS)

VERTICAL I: STRUCTURES

S. No nggze Name of the Course L | T| P C | Category
1. 21CEV101 | Design of Concrete Structures 31010 3 PE
2. 21CEV102 | Masonry Structures 3101]0 3 PE
3. 21CEV103 | Prefabricated Structures 3101]0 3 PE
4, 21CEV104 | Prestressed Concrete Structures 3101]0 3 PE
5. 21CEV105 | Repair and Rehabilitation of Structures 31010 3 PE
6. 21CEV106 Stru_ctura_l Dynamics and  Earthquake 3 0 0 3 PE
Engineering
7. 21CEV107 | Finite Element Methods 3101]0 3 PE
8. 21CEV108 | Al for Civil Engineering and Machine Learning | 3 | 0 | O 3 PE
VERTICAL Il: CONSTRUCTION TECHNIQUES AND PRACTICES
S. No nggze Name of the Course L | T|P C | Category
1. | 21CEV201 | Formwork Engineering 3 10| 0 3 PE
2. 21CEV202 | Construction Equipment and Machinery 3 10| 0 3 PE
3. 21CEV203 | Sustainable Design 310 0 3 PE
4. | 21CEV204 | Digitalized ConstructionLab 3 10| 0 3 PE
5. 21CEV205 | Construction Managementand Safety 3100 3 PE
6. 21CEV206 | Advanced ConstructionTechniques 3100 3 PE
7 21CEV207 | Energy Efficient Buildings 310 0 3 PE
VERTICAL Ill: GEOTECHNICAL
S. No nggze Name of the Course L | T| P C | Category
1. | 21CEV301 | Geo-Environmental Engineering 3]0 o0 3 PE
2. 21CEV302 | Ground Improvement Techniques 310 0 3 PE
3. 21CEV303 | Soil Dynamics and Machine Foundations 3 0 0 3 PE
4, 21CEV304 | Rock Mechanics 310 0 3 PE
5. 21CEV305 | Earth retaining structures 3 0 0 3 PE
6. | 21CEV306 | Pile foundation 3101 0 3 PE
7. 21CEV307 | Tunneling Engineering 310 0 3 PE
VERTICAL IV GEO-INFORMATICS
S. Course Name of the Course L| T|P C | Category
No Code
1. | 21CEV401 | Modern Surveying 310 0 3 PE
2. | 21CEV402 Application of Remote Sensing 3 0 0 3 PE
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3. | 21CEV403 | Satellite Image Processing 310 0 3 PE
4. | 21CEV404 | Cartography and GIS 3100 3 PE
5. | 21CEV405 Photogrammetry 3 0 0 3 PE
6. | 21CEV406 | Airborne and Terrestrial laser mapping 3|0 0 3 PE
7. | 21CEV407 | Hydrographic Surveying 310 0 3 PE
VERTICAL V: TRANSPORTATION INFRASTRUCTURE
S Course Name of the Course L|T| P C | Category
No Code
1. | 21CEV501 | Railway Airport and Harbour Engineering 310 0 3 PE
2. | 21CEV502 | Traffic Engineering and Management 310 0 3 PE
3. | 21CEV503 | Urban Planning and Development 310 0 3 PE
4. | 21CEV504 | Smart City Technologies 310 0 3 PE
5. | 21CEV505 Intelligent Transport systems 3 0 0 3 PE
6. | 21CEV506 | Pavement Engineering 3100 3 PE
7. | 21CEV507 | Housing Planning and Management 310 0 3 PE
VERTICAL VI: ENVIRONMENT
S. No nggze Name of the Course L | T| P C | Category
1. 21CEV601 | Climate Change Adaptation and Mitigation 310 0 3 PE
2. 21CEV602 | Air and Noise Pollution Control Engineering 3101] 0 3 PE
3. 21CEV603 | Environmental ImpactAssessment 310 0 3 PE
4. 21CEV604 | Industrial WastewaterManagement 3100 3 PE
5. 21CEV605 | Municipal Solid Waste Management 3100 3 PE
6. 21CEV606 | Environmental Laws and Policies 310 0 3 PE
7. 21CEV607 | Environment, Health andSafety 3 0 0 3 PE
VERTICAL VII: WATER RESOURCES
S. No ng(;ze Name of the Course L | T|P C | Category
1. 21CEV701 | Water Resources Management 310 0 3 PE
2. 21CEV702 | Groundwater Engineering 310 0 3 PE
3. 21CEV703 | Water Resources and Irrigation Engineering 310 0 3 PE
4, 21CEV704 | Watershed Conservation and Management 310 0 3 PE
5. 21CEV705 | Integrated Water Resources Management 310 0 3 PE
6. 21CEV706 | Urban Water Infrastructure 310 0 3 PE
7. 21CEV707 | Water Quality and Management 3 0 0 3 PE
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VERTICAL VIII: OCEAN ENGINEERING

S. No nggze Name of the Course L| T|P C | Category
1. 21CEV801 | Ocean Wave Dynamics 3 0 0 3 PE
2. 21CEV802 | Marine Geotechnical Engineering 3 0 0 3 PE
3. 21CEV803 | Coastal Engineering 3 0 0 3 PE
4, 21CEV804 | Off shore Structures 310 0 3 PE
5. 21CEV805 | Portand Harbour Engineering 3 0 0 3 PE
6. 21CEV806 | Coastal Hazards and Mitigation 3 0 0 3 PE
7. 21CEV807 | Coastal Zone Management and Remote Sensing 3 0 0 3 PE

COMMONVERTICALSFORALLDEPARTMENTS

Vertical IFintech and
Block Chain

Vertical 11
Entrepreneurship

Vertical 111 Public
Administration

21CBVG1l1FinancialManag

21MEVG21FoundationsofEntr

21EEVG31 Principles of Public
Administration

ement epreneurship

21CBVG12 21MEVG22 Team Building .
Fundamentals of and Leadership Management 21EEVG3ZIndianEconomy
Investment for Business

21CBVG13 Banking,
Financial Services
and Insurance

21MEVG23 Creativity and
Innovation in
Entrepreneurship

21EEVG33 Public Personnel
Administration

21CBVG14 Introduction
to Blockchain and its
Applications

21MEVG24PrinciplesofMark
eting Management for
Business

21EEVG34Administrative
Theories

21CBVG15 Fintech
Personal Finance and
Payments

21MEVG25 Human Resource
Management for Entrepreneurs

21EEVG35IndianAdministrati
ve System

21CBVG16
Introduction to
Fintech

21MEVG26FinancingNewBusi
nessVentures

21EEVG36 Public Policy
Administration
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VerticallVvV
BusinessDataAnalytics

VerticalV
EnvironmentandSustainability

Vertical VI
ComputerTechnology

21CSVG41 Statistics for
Management

21CEVG51 Sustainable
Infrastructure Development

211TVG610bjectOrientedPr
ogramming using C++

21CSVG42 Data Mining
for Business Intelligence

21CEVGb52 Sustainable
Agriculture and Environmental
Management

211TVG62AlgorithmsandDat
a Structures

21CSVG43 Human
Resource Analytics

21CEVG53SustainableBioMateri
als

211TVG63JavaFundamentals

21CSVG44 Marketing
and Social Media Web
Analytics

21CEV G54 Materials for
Energy Sustainability

211TVG64AgileSoftwareDevel
opment

21CSVG45 Operation and
Supply Chain Analytics

21CEVG55GreenTechnology

211TVG65DatabaseandDataA
nalytics

21CSVG46Financial Analyt
ics

21CEVG56 Environmental
Quality Monitoring and
Analysis

211TVG66NetworkingandDa
ta Communication

21CEVG57IntegratedEnergyPla
nningfor Sustainable
Development

211TVG67 Applications
Development (Full Stack)

21CEVG58 Energy Efficiency for
SustainableDevelopment

211TVG68MachinelLearning

211TVG69CyberSecurity

LIST OF OPEN ELECTIVES

S. No.| Course Code Name of the Course L T P C
1. 21UCE971 | Development of smart cities 3 0 0 3
2. 21UCE972 | Remote Sensing and GIS Applications 3 0 0 3
3. 21UCE973 | Disaster Management and Mitigation 3 0 0 3
4. 21UCE974 | Air Pollution and Control Engineering 3 0 0 3
5 21UCE975 | Environmental and Social Impact Assessment 3 0 0 3
6 21UCE976 | Road Safety 3 0 0 3
7 21UCE977 | Solid Waste Management 3 0 0 3

13




LIST OF ONE CREDIT COURSES (WITH INDUSTRY COLLABORATION)

. No. Course Code Name of the Course L T P C
1. 21UCES861 Green Building Concepts 1 0 0 1
2. 21UCES862 Design of Scaffolding 1 0 0 1
3. 21UCE863 Water Conservation Technigques 1 0 0 1
4, 21UCE864 Construction Safety 1 0 0 1
5. 21UCE865 Effluent Treatment Plant 1 0 0 1
6. | oiuceass | Gorstnof St nConrete IR
7 21UCES867 Building Planning and Byelaws 1 0 0 1
8. 21UCES868 Automation in Construction 1 0 0 1
9. 21UCES869 Building Energy Audit 1 0 0 1

10. 21UCES870 Health Monitoring of Structures 1 0 0 1
11. 21UCES871 Artificial Intelligence in Civil Engineering 1 0 0 1
12. 21UCES872 Practical Aspects of Architecture. 1 0 0 1
13. 21UCES73 érr])gilrzzaetriicr)]rés of Robotics in Civil 1 0 0 1
14. 21UCES874 Drone surveying 1 0 0 1
15. 21UCES875 Recycled Construction Materials 1 0 0 1
16. 21UCE876 Practical Building Information Modeling 1 0 0 1
17. 21UCE877 Building Safety 1 0 0 1
18. 21UCE878 Bar Bending and Ductile detailing 1 0 0 1
19. 21UCES79 ilsztggsl rT?ellnrrate Change and Vulnerability 0 0 1
20. 21UCES880 Paver Block Manufacturing as per 1S code 0 0 2 1

14
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21UEN101 ENGLISH FOR TECHNICAL COMMUNICATION L|{T |P |C

(Common to All Branches- except CSBS) 2 10 0 2

Course Learning Objectives:

e Toenhance the vocabulary of students.
o To strengthen the application of functional grammar and basic skills.

o Toimprove the language proficiency of students.

Unit | 5

Listening —Formal and informal conversations and comprehension. Speaking- introducing oneself —
exchanging personal and social information-Reading — Skimming and Scanning. Writing—Sentence Formation,
Formal Letters (Permission/Requisition) - Grammar - Parts of Speech - Tense - Vocabulary Development —
Technical Word Formation- Prefix- suffix - Synonyms and Antonyms-Phrases and Clauses.

Unit |l 5

Listening— Telephonic Conversations. Speaking— Pronunciation rules with Stress pattern. Reading —
comprehension-pre-reading, post-reading- comprehension questions Writing — Punctuation rules, paragraph
writing- topic sentence- main ideas- free writing, short narrative descriptions, Precise writing, Developing Hints
- Report Writing (Industrial, Accident)- Grammar — Voice Vocabulary Development- Words from other

languages in English.

Unit Il 7

Listening — Motivational speech by Great Speakers Speaking—Narrating daily events -retelling short stories.
Reading — Newspaper reading. Writing — Job application letter - Transformation of Information (Transcoding)—
Grammar Subject-Verb Agreement (Concord),— Vocabulary Development —Same word in different parts of

speech.

Unit IV 7

Listening — Understating the instruction. Speaking-Intonation and preparing dialogue on various formal and
informal situation Reading —Note Making from given text - Writing—Creating coherence, Essay writing with
proper introduction and conclusion, Giving Instruction (Guidance/Procedure) -Grammar—Spot the Errors in

English, Vocabulary Development— One word substitution.

TOTAL = 30 PERIODS
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Course Outcomes:
After the successful completion of the course, Students will be able to,

COs CO Statements BT Levels
Exhibit reading skills and comprehension to express the ideas in the given

CO.1 Understand
text.

CO.2 | Apply grammar effectively in writing meaningful sentences and paragraphs. Apply

CO.3 | Develop writing skills to present the ideas in various formal situations. Create

CO.4 | Develop oral fluency to express the ideas in various formal situations. Create

CO.5 | Exhibit writing skills to prepare reports for various purposes. Create

Text Books:

1. KN Shoba, Lourdes Joavani Rayen, Communicative English, New Delhi, Cambridge University Press,
2017.

17




MATRIX AND CALCULUS LT [P |C

21UMA102 (Common to All Branches-Except CSBS) 311 lo |2

Course Learning Objectives:

e To make the students capable of identifying linear equations based problems (Eigen Value) from
practical areas and obtain the Eigen value oriented solutions in certain cases.

o To widen the students’ knowledge base on linear algebra, growth rate computation and application of
integrals.

o Able to integrating various types of functions using various integration methods.

e To familiarize the students with the basic rules of differentiation and use them to find derivatives of
products and quotients of functions.

o To apply these mathematical concepts (matrix theory, differentiation and integration) in engineering
field.

Unit | MATRICES 8+3

Eigen value and eigenvector of a real matrix — Characteristic equation — Properties — Cayley- Hamilton
theorem (excluding Proof) — Orthogonal reduction — (transformation of a symmetric matrix to diagonal form) —

Quadratic form — Reduction of quadratic form to canonical form by orthogonal transformation..

Unit Il DIFFERENTIAL CALCULUS 9+3

Introduction — Definition of derivatives — Limits and Continuity — Differentiation techniques (Product rule,
Quotient rule, Chain rule) — Successive differentiation (nth derivatives) — Leibnitz theorem (without proof) —
Maclaurin’s series — Physical Applications (Newton’s law of cooling— Heat flow problems, Rate of decay of
radioactive materials - Chemical reactions and solutions, Ohm’s law, Kirchoff’'s law — Simple electric circuit

problems).

Unit Il FUNCTIONSOFSEVERAL VARIABLES 9+3

Partial derivatives — Euler's theorem for homogenous functions — Total derivatives — Differentiation of implicit

functions — Jacobian — Taylor’'s expansion — Maxima and Minima — Method of Lagrangian Multipliers.

Unit IV INTEGRAL CALCULUS 8+3

Definitions and concepts of integrals — Methods of integration (Decomposition method, Substitution method,
Integration by parts) — Definite integrals — Properties and problems — Reduction formulae — Beta and Gamma

functions

18




Unit V

MULTIPLE INTEGRALS

8+3

Double integration — Cartesian and Polar coordinates — Change of order of integration — Area as a double

integral - Change of variables between Cartesian and Polar coordinates — Triple integration in Cartesian

coordinates — Volume as triple integral.

SUPPLEMENT TOPIC (for internal evaluation only)

3

Evocation /Application of Mathematics, Quick Mathematics — Speed Multiplication and Division Applications of

Matrices.

TOTAL : 45 (L) + 15 (T) = 60 Periods

Course Outcomes:

After the successful completion of the course, Students will be able to,

COs CO Statements BT Levels

CO.1 | Understand the basic concept in Matrix, Differentiation and Integration. () Understand

CO2 Analyze functions using limits, continuity, derivatives and to solve Physical Analyze
application problems.

cO.3 Apply differentiation techniques and Lagrange multiplier method to predict the Apply
extreme values of the functions with constraints.

co.4 Apply the concept of some special function like Gamma, Beta function and Apply
their relation to evaluate some definite integral.

COE Apply integration to compute Multiple integrals, Area and Volume in addition Apply
to change of order and change of variables.

CO6 Apply the Characteristic Equation, Characteristic roots and use the Apply
applicability of Cayley — Hamilton theorem to find the Inverse of matrix.

Text Books:

1. BALI N. P and MANISH GOYAL, “A Text book of Engineering Mathematics”, Laxmi Publications (P)
Ltd, New Delhi, 8th Edition, (2011).

2. VEERARAJAN.T “Engineering Mathematics” Tata McGraw Hill Publishing Company, New Delhi, 2008.

3. GREWAL. B.S, “Higher Engineering Mathematics”, Khanna Publications, New Delhi, 42nd Edition,
(2012).

19




Reference Books:

RAMANA B.V, “Higher Engineering Mathematics”, Tata McGraw Hill Publishing Company, New Delhi,
11th Reprint, (2010).

GLYN JAMES, “Advanced Engineering Mathematics”, Pearson Education, New Delhi, 7th Edition,
(2007).

. JAIN R.K and IYENGAR S.R.K,” Advanced Engineering Mathematics”, Narosa Publishing House, New

Delhi, 3rd Edition, (2007).

BHARATI KRISHNA TIRTHAJI, “Vedic Mathematics - Mental Calculation”, MotilalBanarsiDass
Publications, New Delhi, 1st Edition, (1965).

KREYSZIG. E, “Advanced Engineering Mathematics”, John Wiley & Sons, New York, 10th Edition,
(2011).

P.SIVARAMAKRISHNA DAS, E.RUKMANGADACHARI “Engineering mathematics”, volume 1,
Pearson Edison New Delhi, 2nd Edition, (2013).
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21UPH103 ENGINEERING PHYSICS L|{T |P |C

(Common to All B.E/B.Tech Branches-Except CSBS) 310 0 3

Course Learning Objectives:

e To develop the research interest in crystal physics.
e To use the principles of Lasers and its types.
o To apply principles of Quantum physics in engineering field.

o To develop knowledge on properties of materials.

Unit | CRYSTAL STRUCTURE 9

Introduction — Classification of solids —Space lattice —Basis-Lattice parameter — Unit cell- Crystal system —
Miller indices —d-spacing in cubic lattice - Calculation of number of atoms per unit cell — Atomic radius-

Coordination number — Packing factor for SC, BCC, FCC and HCP structures - Applications.

Unit 1l SOLID DEFECTS AND HOLOGRAPHY 9

Introduction — Solid defects - Crystal imperfection —Point defects-Line defects-Surface defects-Volume defects

Burger vector —Holography—Construction and Reconstruction of hologram - Industrial and Medical
Applications
Unit Il PHOTONICS 9

Introduction- Principles of Laser- Characteristics of laser -Spontaneous and stimulated emission —Population
inversion — Einstein’s A and B coefficients - Pumping methods — Basic components of Laser - Types of lasers
— Nd -YAG laser - CO2 laser —Holography —Construction and Reconstruction of hologram — Industrial and

Medical Applications.

Unit IV INTRODUCTION TO QUANTUM MECHANICS 9

Introduction - Black body radiation — Planck’s law of radiation - Wien’s displacement law- Rayleigh Jeans law-
— Compton Effect — Theory and experimental verification — Matter waves- Schrodinger’s wave equation — Time

dependent — Time independent equation — Particle in 1-D dimensional box.

Unit V PROPERTIES OF SOLIDS 9

Introduction - Elasticity- Stress and Strain - Hooke's law — Three moduli of elasticity —stress- strain curve —
Poisson's ratio —Factors affecting elasticity —Bending moment — Depression of a cantilever —Young's modulus

by uniform bending —I- shaped girders.

TOTAL = 45 PERIODS
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Course Outcomes:

After the successful completion of the course, Students will be able to,

COs CO Statements BT Levels

CO.1 | Classify the types of crystals, lasers and elastic behavior of solids. Understand

co2 Apply the basic knowledge of crystal, guantum mechanics and mechanical Apply
behavior of solids to solve engineering problems.

CO.3 | Apply the principle of laser to estimate the wavelength of emitted photons. Apply

CO.4 | Analyze the dual nature of matter using the concepts of quantum mechanics. Analyze

COE5 Analyze the structural and optical properties of crystals in industrial and Analyze
medical applications.

COb Analyze the structural and optical properties of materials for specific Analyze
Engineering Applications.

Text Books:

1. Dr. Mani.P, “Engineering Physics”, Dhanam Publications, Edition ,2018, Chennai.

2. Rajendran.V, “Engineering,Physics”, Tata Mc-Graw Hill Publishing Company limited,

3. New Delhi, Revised Edition 2018.

Reference Books:

1. Raghuvenshi G.S., “Engineering Physics”, PHI Learning Private Limited, New Delhi, Revised Edition
2018.

2. Arul doss .G., “Engineering Physics”, PHI Learning Limited, New Delhi, Revised Edition 2018.

3. Marikani .A., “Engineering Physics”, PHI Learning Private Limited, New Delhi, Revised Edition 2017.

4. Sankar B.N., and Pillai .S.0., “A Text book of Engineering Physics”, New Age International Publishers
Private Limited, New Delhi, Revised Edition 2017. \

5. Avadhanulu M.N. and Kshirsagar P.G., “A Textbook: of Engineering Physics”, S.Chand& Company

Ltd., New Delhi, 2018
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21UCY106 CHEMISTRY FOR CIVIL ENGINEERS L

—
oo
w0

(Civil Engineering) 3]0

Course Learning Objectives:

e To explain the boiler feed water requirements related problems and water treatment techniques.
¢ To impart the knowledge on basics and applications of spectroscopy.
e To explain the principles and applications of corrosion.

e To explain the applications of refractories, ceramics and cements..

Unit | WATER AND ITS TREATMENT TECHNOLOGIES 9

Hardness of water — types — expression of hardness (Problems) — units — estimation of hardness of water by
EDTA — boiler troubles (scale and sludge) — Internal treatment (phosphate, colloidal, sodium aluminate and
calgon conditioning) — External treatment - lon exchange process- zeolite process — desalination of brackish

water — Reverse Osmosis

Unit 1l CORROSION AND ITS PREVENTION TECHNIQUES 9

Introduction- Definition- Types —Chemical corrosion (Dry corrosion, mechanism and its Example)-
Electrochemical corrosion (Wet corrosion, mechanism and its Types — Galvanic & Differential aeration
Corrosion- Pitting, crevice & Wire fence corrosion). Corrosion prevention

-Protective coatings — Paint, Electro plating — Gold plating.

Unit Il INSTRUMENTATION FOR ANALYTICAL METHODS 9

Spectroscopy - need and timeline - Beer-Lamberts law - Principle, instrumentation and applications —UV-
Visible spectrophotometer- X-ray diffract meter — Atomic Absorption spectroscopy (AAS) - Scanning Electron
Microscopy (SEM), Transition Electron Microscopy (TEM)- Gas Chromatography- HPLC and Mass

Spectrometry- Principal and application.

Unit IV REFRACTORIES, CERAMICS AND CEMENT 9

Refractories: Refractories: definition, characteristics, classification, properties — refractoriness and RUL,
dimensional stability, thermal spalling, thermal expansion, and porosity.Classification acidic, basic and neutral

refractories, manufacture and uses of alumina, magnesite and zirconia brick

Unit V CERAMICS AND CEMENT 9

Ceramics: Clays, silica, Feldspars- preparation, properties and uses. Methods for fabrication of ceramic
wares-ceramic products; structural clay products, white wares, earthern wares.
Cement: Portland cement- Composition, manufacture and properties — setting and hardening of cement,

special cement- waterproof and white cement properties and uses.

TOTAL =45 PERIODS
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Course Outcomes:

After the successful completion of the course, Students will be able to,

COs CO Statements BT Levels

co.l Understand the basic concept of chemistry involved in water treatment Understand
methods, corrosion types, instrumental methods and constructional materials.

CO.2 | Apply the properties of refractories, cement and ceramics suitable for building. | Apply

cO.3 Analyze the impurities of water to find its hardness and remove the hardness | Analyze
causing substances.

co.4 Analyze the causes of corrosion, its consequences and methods to minimize | Analyze
corrosion to improve industrial designs.

CO.5 | Analyse the compounds by using different spectroscopic methods. Analyze

Text Books:

1. Jain P.C. and Monica Jain, “Engineering Chemistry”,Dhanpat Rai Publishing Company(P) Ltd., New

Delhi,2010.

2. MichaelS. Mamlouk, John P.Zaniewski,“Materials For Civil and Construction Engineers” Third Edition,

Prentice Hall, Newyork, USA.

3. Pradeep.T“AtextbookofNanoscienceandNanotechnology”, TataMcGraw-Hilleducation private 1td,2012.

Reference Books:

1. Physical chemistry — Samuel Glasstone, Macmillan 1l edition,1969.

A.K.Kaw, Mechanics of Composite Materials, CRCPress, NewDelhi 2005.

S.C.Sharma, Composite materials, Narosa Publications, NewDelhi, 2000.

el R A

Bolt, G.H, Bruggen wert, M.G.M, 1978, soil chemistry, Elsevier.
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21UCS107 PROBLEM SOLVING AND C PROGRAMMING L|{T |P |C

(Common to ALL Branches) 3]0 JjO |3

OBJECTIVES:
e To impact the concepts in basic organization of computers and problem solving techniques
e To familiarize the programming constructs of C

o To explain the concepts of arrays, strings, functions, pointers, structures and unions in C.

Unit | INTRODUCTION 8

Generation and Classification of computers — Basic Organization of a Computer — Problem formulation —

problem Solving — Need for logical analysis and thinking — Algorithm — Pseudo code — Flow Chart.

Unit 1l C PROGRAMING BASICS 9

Introduction to ‘C’ programming — fundamentals — structure of a ‘C’ program — compilation and linking
processes — Constants, Variables — Data Types — Expressions using operators in ‘C’ managing Input and

Output operations.

Unit 1l DECISION MAKING AND LOOPING STATEMENTS 10

If — If else- nested if else — else — if ladder statement — switch — go to — for — while — do —while — break —

continue statements — problem solving with decision making and looping statements.

Unit IV ARRAYS, STRINGS AND FUNCTIONS 9

Arrays — Initialization — Declaration — One dimensional and Two dimensional arrays — String — Sting operations
— string arrays — Function — definition of function — Declaration of function — Parameter passing methods —

Recursion — Storage lasses — Problem solving with arrays, strings and functions.

Unit V POINTERS, STRUCTURES AND UNIONS 9

Pointers — Definition — Initialization — Pointers arithmetic — Pointers and arrays — Dynamic Memory allocation —

Structure with in a structure — Union — Pre — processor directives.

TOTAL :45 PERIODS

Course Outcomes:
After the successful completion of the course, the Students will be able to

¢ lllustrate the basics about computer.

¢ Develop simple programs using branching and looping constructs.
e Write C program to manage data using arrays.

o Develop programs using functions.

e Write C programs for simple applications.
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21UME109 ENGINEERING GRAPHICS L|{T |P |C

(Common to ALL Branches-Except CSBS, CSD and AI&DS)) 311 |o |4

Course Learning Objectives:

e To develop student's graphic skill for communication of concepts, ideas and design of engineering
products and expose them to existing national standards related to technical drawings.

e To impart knowledge in development of surfaces, isometric and perspective projections.

CONCEPTS AND CONVENTIONS (NOT FOR EXAMINATION) 4

Importance of Graphics in Engineering Applications — Use of Drafting Instruments — BIS Conventions and
Specifications — Size, Layout and Folding of Drawing Sheets — Lettering and Dimensioning - Introduction to
Plane Curves, Projection of Points, Lines and Plane Surfaces

Unit | PROJECTION OF SOLIDS 12

Projection of simple solids like prisms, pyramids, cylinder and cone with axis is parallel, perpendicular and

inclined to one of the plane.

Unit Il SECTION OF SOLIDS 10

Section of solids - simple position with cutting plane parallel, perpendicular and inclined to one of the plane.

Unit Il DEVELOPMENT OF SURFACES 10

Development of lateral surfaces of simple and truncated solids - Prisms, pyramids and cylinders and cones -

Development of lateral surfaces of sectioned solids.

Unit IV ISOMETRIC PROJECTIONS 12

Principles of isometric projection — isometric scale — isometric view - isometric projections of simple solids and

cut solids.

Unit V ORTHOGRAPHIC PROJECTION 12

Representation of Three Dimensional objects — General principles of orthographic projection- Need for
importance of multiple views and their placement — First angle projection — layout views — layout views —

Developing visualization skills of multiple views (Front, top and side views) from pictorial views of objects

TOTAL 45 (L) + 15 (T) = 60 PERIODS

26




Course Outcomes:

After the successful completion of the course, Students will be able to,

COs CO Statements BT Levels
Draw orthographic projections of basic geometrical entities in various Understand

CO.1 | positions and translate the Geometric information of engineering objects into
engineering drawings.

co2 Apply the principles of orthographic projections to draw projections of solids Apply
and sections of solids

CO.3 | Develop lateral surfaces of regular and sectioned solids. Apply

CO.4 | Prepare isometric drawings of simple solids from orthographic views. Apply

CO.5 | Construct orthographic projection from the given pictorial view. Apply

CO6 Analyze the projections of various solid models using different resting Analyze
conditions.

Text Books:

1. Natarajan K.V., “A Text book of Engineering Graphics”, Dhanalakshmi Publishers, (2006).

2. Bhatt N.D., “Engineering Drawing”, 46th Edition, Charotar Publishing House, (2003).

Reference Books:

1. Venugopal K., and Prabhu Raja V., “Engineering Graphics”, New Age International (P)
Limited, (2008).

2. Gopalakrishnan K.R., “Engineering Drawing” (Vol.I&ll), Subhas Publications. (1998).

3. DhananjayA.Jolhe, “Engineering Drawing with an introduction to Auto CAD”.

4. Tata McGraw Hill Publishing Company Limited, (2008).
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21UME109

PROBLEM SOLVING AND C PROGRAMMING L

LABORATORY 0
(Common to ALL Branches-Except CSBS)

OBJECTIVES:

e To make the students to work with office software.

e To familiarize the implementation of programs in C.

LIST OF EXPERIMENTS:
A) WORD PROCESSING
Document creation. Formatting, Table Creation, Mail merge
B) SPREAD SHEET
Chart — Line XY, Bar and Pie, Formula — Formula editor
C) C PROGRAMMING

e Programs using simple statements.

e Programs using decision making statements.

e Programs using looping statements.

e Programs using one dimensional and two dimensional arrays.
e Solving problems using string functions.

e Programs using user defined functions and recursive functions.
e Programs using pointers.

e Programs using structures and unions.

TOTAL : 30 PERIODS

COURSE OUTCOMES:

After the successful complementation of this course, the student will be able to
Create the document in Word Processing Software.

Write programs using control constructs.

Apply functions to reduce redundancy.

Design and implement C programs for simple applications.

HARDWARE/SOFTWARE REQUIRED FOR A BATCH OF 30 STUDENTS
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21UME111 ENGINEERING PRACTICES LABORATORY LT |P |C

(Common to Mech, EEE, Civil, Agri and Chemical) 010 2 1

OBJECTIVES:

e To demonstrate the plumbing and carpentry works.

e To train the students to perform welding, fitting and drilling operations.

e To demonstrate residential house wiring, fluorescent lamp wiring, measurement of earth resistance,

Color coding of resistors, logic gates and soldering.

GROUP A (CIVIL & MECHANICAL)
CIVIL ENGINEERING PRACTICE

LIST OF EXPERIMENTS

1. Study of pipeline joints, its location and functions: valves, taps, couplings, unions, reducers, and

elbows in household fittings.

2. Preparation of plumbing line sketches for water supply and sewage works.

3. Hands-on-exercise: Basic pipe connections—Mixed pipe material connection Pipe connections with

different joining components.

4. Demonstration of plumbing requirements of high-rise buildings.

5. Study of the joints in roofs, doors, windows and furniture.

6. Hands-on-exercise: Wood work, cutting, planning and joints by sawing —Half lap joint

MECHANICAL ENGINEERING PRACTICE

LIST OF EXPERIMENTS:

1. Preparation of arc welding of butt joints, lap joints and tee joints.

Drilling Practice.

Sheet metal model making — Trays, funnels, etc.

Different type of fittings-‘V’ type, ‘L’ Type

Study of Lathe Machine tool.

of g A W N

Study of Plastic Injection Moulding.

GROUP B (ELECTRICAL & ELECTRONICS)
ELECTRICAL ENGINEERING PRACTICE

LIST OF EXPERIMENTS:

a) Residential house wiring using switches, fuse, indicator, lamp and energy meter and Stair case

wiring.

b) Fluorescent lamp wiring.

c) Measurement of resistance to earth of electrical equipment.
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ELECTRONICS ENGINEERING PRACTICE

LIST OF EXPERIMENTS:

a)

Study of Electronic components and equipments — Resistor, colour coding

b)

Measurement of AC Signal parameter (peak-peak, rms, period, frequency) using CRO.

C)

Study of logic gates AND, OR, EX-OR and NOT Gate.

d)

Soldering practice — Components, Devices and Circuits — Using general purpose

e)

PCB.

TOTAL: 30 Period

COURSE OUTCOMES:

After the successful completion of this course, the student will be able to

COs CO Statements BT Levels

co.l lllustrate the centrifugal pump, air conditioner, lathe machine tool, molding, Understand
operations of foundry and fittings.

CO2 Demonstrate the carpentry work and plumping work for a given diagram to Apply
complete the work.

CO0.3 | Select suitable tools for fabrication of sheet metals like cone, funnel and tray. | Apply

CO.4 | Practice the welding and drilling operations for the various structures. Apply

COE5 Manipulate the components, Logic gates, soldering practices with help of Apply
printed circuit boards (PCB).

CO6 Operate the various electronic components and using that for the industrial Apply
and housing application.
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EQUIPMENT REQUIREMENT

CIVIL ENGINEERING

l\?o.. Name of the equipment g:qal;trléﬁ
1 Assorted components for plumbing consisting of metallic Pipes, plastic 5 sets
pipes, flexible pipes, couplings, unions, Elbows, plugs and other fittings
2 | Carpentry vice (fitted to workbench) 15 Nos
3 | Standard working tools 15 sets
4 | Models of industrial trusses, door joints, furniture joints 5 each
5 | Power tool rotary hammer 2 Nos
6 | Demolition hammers 2 Nos
7 | Planer 2 Nos
8 | Hand drilling machine 2 Nos
9 | Jigsaw 2 Nos
MECHANICAL ENGINEERING
NSo'. Name of the equipment Igsqaunitrltta)clj
1. | Arc welding transformer with cables and holders 5 Nos
2 Welding booth with exhaust facility 5Nos
3 Welding acpessories like welding shield, chipping Scets
hammer, wire brush, etc.
Oxygen and acetylene gas cylinders, blow pipe and .
4. . : 2 'Nos
other welding outfit
5. | Vice 5 Nos
6. | Hacksaw frame and blade 5 Nos
7. | Files 5 Nos
8 Study-purpose item§: Centre Lathe, pattern, cope & Each 1 No.
drag box and moulding tools
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ELECTRICAL ENGINEERING

N%. Name of the equipment Ig:qaunitrlé)(/j
1. Assorted electrical componentsforhouse wiring 15 sets
2. Electrical measuring instruments 10sets
3. Megger (250V/500V) 1 No
4 Study purpose items: Iron box, fanand regulator, One each
" | emergency lamp
Power Tools: 2 No
5. (a) Range Finder 2 No
(b) Digital Live-wire detector
ELECTRONICS ENGINEERING
N%. Name of the equipment s;qal;trlé)é
1. Logic trainer kit 2 No
2. CRO,AFO 2 Each
3. Small multipurpose PCBs 10 No
4, Soldering guns 10 No
5. Multimeters 5 No
6. Assorted electronic components for making circuits Required
guantity
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BASIC SCIENCES LABORATORY |

21UGs113 (Common to All Branches-Except CSBS) 00 12 |1

OBJECTIVES:

e To create scientific Temper among the students.

e To know how to execute experiments properly, presentation of observations and arrival of
conclusions.

¢ To view and realize the theoretical knowledge acquired by the students through experiments.

LIST OF EXPERIMENTS
(Common to All Branches)

1. Laser — Determination of particle size and wavelength of Laser source. using Diode Laser.

2. Ultrasonic Interferometer - Determination of velocity of sound and compressibility of liquid.

3. Poiseuille’s method - Determination of Coefficient of viscosity of liquid.

4. Spectrometer — Determination of dispersive power of a prism.

5. Air Wedge method - Determination of thickness of a thin wire.

6. Uniform bending method — Determination of Young’s modulus of the given rectangular beam.

A minimum of FIVE experiments shall be offered

TOTAL - 30 Periods

CHEMISTRY LABORATORY

Course Learning Objectives:

e To impart knowledge on basic concepts in applications of chemical analysis.

e Train the students to handle various instruments.

* To acquire knowledge on the chemical analysis of various metal ions

LIST OF EXPERIMENTS
(Common to All Branches-Except CSBS)

1. Preparation of molar and normal solutions of the following substances — Oxalic acid , Sodium

Carbonate , Sodium Hydroxide and Hydrochloric acid.

Conductmetric Titration of strong acid with strong base 3.Conductometric Titration of Mixture of Acids.

Estimation of Iron by potentiometry.

Determination of Strength of given acid using pH metry.

Determination of molecular weight of polymer by viscometry.

Comparison of the electrical conductivity of two samples-conductometric method.

N o] g B LS

Estimation of copper in brass by EDTA method.

A minimum of FIVE experiments shall be offered for every course

TOTAL: 30 Periods
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Course Outcomes:

After the successful completion of the course, Students will be able to,

COs CO Statements BT Levels

co.l Apply the principles of Optics, Laser physics and Mechanics to determine the Apply
Engineering properties of materials.

CO2 Apply the knowledge of electrochemical techniques to study various ions Apply
present in the industrial effluents.

CO.3 | Apply the principles of spectroscopy to determine the properties using prism. Apply

co.4 Apply the knowledge of Molarity and Normality to prepare standard solution Apply
for chemical analysis

CO.5 | Analyze the concentration of a given analyte by analytical methods. Analyze

CO6 Analyze the given liquid sample to determine the viscosity and compressibility Analyze
of the liquid.
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COMMUNICATION SKILLS FOR PROFESSIONALS L TP C

21UEN201 (Integrated course) 1 0 1 1.5
(Common to All Branches-Except CSBS)

Course Learning Objectives:

o Improve their oral expression and thought.
e Develop their confidence and ability to speak in public.

e Develop their capacity for leadership.

Unit | SELF INTRODUCTION & DELIVER A SPEECH BEFORE AUDIENCE | (Time: 5to 7 minutes)

To Speak in front of an audience with courage.
» Make your message clear, with supporting material.

* Create a strong opening and conclusion.

Unit 1l SPEAK ON THE CHOSEN CONTENT (Time: 5to 7 minutes)

Select a general topic and bring out specific purposes.
* Avoid using notes.

» Use symbolic ideas to develop your ideas

Unit Il USE EFFECTIVE BODY LANGUAGE & INTONATION (Time: 5to 7 minutes)

» Use appropriate posture, gestures, facial expressions and eye contact to express your ideas.

» Use proper intonation and adequate speech module.

Unit IV PRESENT YOUR TOPIC WITH VISUAL AIDS (Time: 5to 7 minutes)

* Persuade your points with suitable illustration, specific facts, examples.

* Use suitable visual aids to present your topic with confidence.

Unit V GRASP THE ATTENTION OF THE AUDIENCE (Time: 5to 7 minutes)

* Influence your listeners by adopting holistic viewpoint.

» Use emotions, stories, and positive quotes in your speech.

Total Hours =30 periods
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Course Outcomes:

After the successful completion of the course, Students will be able to,

COs

CO Statements BT Levels
CO.1 | Communicate information ideas and opinions in any given situations. Apply
CO2 Use language appropriately with clarity and fluency in any given Apply
circumstances.
CO.3 | Appraising the audience with clarity of thoughts with leadership quality. Apply
CO.4 | Present the ideas creatively with coherence for given topic. Apply
CO.5 | Evaluate the use of language to provide suggestions for correct usage. Apply

Reference Books:

1. Competent Communication- A Practical

International, USA.

Guide to becoming a better speaker, Toastmasters

2. Norman Lewis — Word Power Made Easy, Pocket Book Publication, 2019.
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DIFFERENTIAL EQUATIONS, COMPLEX ANALYSIS AND L|T|P | C
21UMA206

TRANSFORM TECHNIQUES (Only for Civil) 3[1]0] 4

Course Learning Objectives:

e To develop an understanding of the basics of vector calculus comprising of gradient, divergence and
curl, and line, surface and volume integrals and the classical theorems involving them.

e To make the student acquire sound knowledge of Laplace transform and its properties and sufficient
exposure to the solution of certain linear differential equations using the Laplace transform technique.

Unit | SOLUTIONS OF ORDINARY DIFFERENTIAL EQUATIONS 8+3

Higher order linear differential equations with constant coefficients — Method of variation of parameters —
Cauchy’s and Legendre’s linear equations — Applications of ODE (Bacterial growth, Population growth,
Decayed problems).

Unit 1l VECTOR CALCULUS 8+3

Gradient Divergence and Curl — Directional derivative — Irrotational and Solenoidal vector fields —Vector
integration — Green’s theorem in a plane, Gauss divergence theorem and Stokes’ theorem (excluding proofs) —

Simple applications involving cubes and rectangular parallelopiped.

Unit 1l PARTIAL DIFFERENTIAL EQUATIONS 8+3

Formation of partial differential equations — Singular integrals -- Solutions 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 of both homogeneous and non-homogeneous types

Unit IV COMPLEX INTEGRATION 9+3

Statement and applications of Cauchy’s integral theorem, Cauchy’s integral formula and Cauchy Residue
Theorem — Taylor's and Laurent’s expansions — Applications of residue theorem to evaluate real integrals —

Unit circle and semi-circular contour (excluding Poles on the real axis).

Unit V LAPLACE TRANSFORM 913

Existence conditions — Transform of elementary functions — Basic properties — Transform of derivatives and
integrals — Transform of unit step function, impulse function and periodic function - Inverse Laplace transform

— Convolution theorem (excluding Proof) —Solution of linear ODE of second order with constant coefficients.

SUPPLEMENT TOPIC (for internal evaluation only) 3

Evocation / Application of Mathematics.

TOTAL : 45 (L) + 15 (T) = 60 Periods
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Course Outcomes:

After the successful completion of the course, Students will be able to,

COs CO Statements BT Levels

co1 Apply the knowledge of higher order ordinary differential equations in real life Apply
engineering problems.

CO2 Apply the concept of vector identities in problem solving and evaluate the line, Apply
surface and volume integrals.

cO.3 Apply the knowledge of partial differential equation in solving linear and Apply
higher order partial differential equation.

CO.4 | Apply the knowledge of singularities, residues in complex integration. Apply

Apply the knowledge of Laplace transform and solve the problems with Apply
CO.5 | periodic function, inverse transform of convoluted function and Ordinary

Differential Equation.

COb Apply the concept of particular integral, scalar potential, poles and periodic Apply

function.

Text Books:

1. VEERARAJAN.T “Engineering Mathematics” Tata McGraw Hill Publishing Company, New Delhi, 2008.

2. BALI N. P and MANISH GOYAL, “Text book of Engineering Mathematics”, Laxmi Publications (P) Ltd.,
New Delhi, 3rd Edition, (2008).

3. GREWAL. B.S, “Higher Engineering Mathematics”, Khanna Publications, New Delhi, 43rd Edition,
(2014).

Reference Books:

1. RAMANA B.V, “Higher Engineering Mathematics”, Tata McGraw Hill Publishing Company, New Delhi,
11th Reprint, (2010).

2. KREYSZIG. E, “Advanced Engineering Mathematics”, John Wiley & Sons, New York, 10th Edition,
(2011).

3. JAIN R.K and IYENGAR S.R.K, “Advanced Engineering Mathematics”, Narosa Publishing House Pvt.
Ltd., New Delhi, 3rd Edition, (2007).

4. GLYN JAMES, “Advanced Modern Engineering Mathematics”, Pearson Education, New Delhi, 3rd
Edition, (2007).
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21UPH206 BUILDING PHYSICS (Only for Civil)

Course Learning Objectives:
e To examine how sound is generated and propagates as a principle for architectural acoustic design.
e To develop the fundamental research interest in Nano materials.

e To explore the detailed behavior of new engineering materials.

Unit | THERMAL INSULATION OF BUILDINGS 13

Introduction-Thermal conduction, convection and Radiation- Thermal insulation-principles-Heat insulating
materials- methods of heat insulation - heat gain and heat loss estimation - factors affecting the thermal
performance of buildings -shading devices - central heating- Benefits of thermal insulation

Unit 1l BUILDING ACOUSTICS 10

Introduction- Reverberation Time— Sabine’s formula- derivation using growth and decay method — Absorption
Coefficient and its determination —Factors affecting acoustics of buildings and their remedies —Echoes -

Resonance-Noise — Loudness - Factors to be followed for good acoustics of building-Noise control in buildings

Unit 1l NEW ENGINEERING MATERIALS 12

Introduction-Metallic glasses— preparation — properties - applications -Shape memory alloys— preparation —
properties & applications — Characteristics, properties of NiTi alloy, application, advantages and disadvantages
of SMA

Unit IV COMPOSITESAND CERAMIC MATERIALS 10

Composites — definition and classification — Fibre reinforced plastics (FRP) and fiber reinforced metals
(FRM) :Ceramic Materials: Introduction - Classification — Methods of Processing — Slip casting - Isostatic

pressing - Gas pressure bonding -Properties — Application.

UNIT V NANOMATERIALS

Introduction tonanomaterials-one, two, three dimensional nanomaterials, quantum dots —Bucky ball- carbonnanotubes —
graphene, Synthesis-Top down approach-Ball milling, Bottom approach —Physical vapour deposition, Chemical vapour
deposition, solgel method,Properties; Mechanical, optical, thermal and electrical properties scanning electron microscope

Application of nanomaterias

TOTAL - 45 Periods
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Course Outcomes:

After the successful completion of the course, Students will be able to,

COs CO Statements BT Levels

co1 Explain the fundamental concepts of physics which provides foundation for Understand
building construction design.

CO2 Apply the concept of physics for thermal and sound insulation in building Apply
design.

co.3 lllustrate new engineering materials and their properties, encountered in civil Apply
engineering.

CO.4 | Apply the science of architectural acoustics in building design. Apply

COE Analyze the effect of new engineering materials, composites and Analyze
nanomaterials to improve strengthening of building materials.

COb Analyze the thermal concepts of buildings to design various building models Analyze
with reference to climatic changes of environment.

Text Books:

1. William D. Callister, Jr. “Material Science and Engineering”, Seventh Edition,

2. John Wiley & Sons Inc.New Delhi, 2018.

3. Dr. Mani.P, “Building Physics ”, Dhanam Publications, Chennai Revised Edition, 2018.

4. M. N. Avadhanulu and P. G. Kshirsagar,A “Textbook of Engineering Physics”, S. Chand & Company
Ltd., New Delhi, 2015.

Reference Books:

1. V. Rajendran, Engineering Physics, Tata McGraw-Hill, New Delhi, 2017.

2. P. K. Palanisami, “Physics for Engineers’, Vol. 1, Scitech Pub. (India) Pvt. Ltd., Chennai, 2012.

3. R.K.GaurandS. L. Gupta,” Engineering Physics”, DhanpatRai Publishers, New Delhi, 2016.
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21UCE204 ENGINEERING MECHANICS (Only for Civil)

Course Learning Objectives:

o To impart knowledge on equilibrium of particles and rigid bodies both in two and three dimensions.
e To help the students to calculate centroid and moment of inertia of areas and sections.

e To comprehend the effect of friction on equilibrium.

Unit | STATICS OF PARTICLES 9

Fundamental Concepts and Principles, Systems of Units, Method of Problem Solutions, Statics of Particles -
Forces in a Plane, Resultant of Forces, Resolution of a Force into Components, Rectangular Components of
a Force, Unit Vectors. Equilibrium of a Particle- Newton’s First Law of Motion, Space and Free-Body

Diagrams, Forces in Space, Equilibrium of a Particle in Space.

Unit 1l EQUILIBRIUM OF RIGID BODIES 9

Types of supports — Action and reaction forces —stable equilibrium — Principle of Transmissibility- Moments
and Couples — Moment of a force about a point and about an axis — Vectorial representation of moments
and couples — Scalar components of a moment — Varignon’s theorem — Single equivalent force -Equilibrium

of Rigid bodies in two and three dimensions.

Unit Il PROPERTIES OF SURFACES AND SOLIDS 9

Definition of Centroid & Centre of Gravity - Axes of Symmetry - Centroid of basic shapes by Integration -
Numerical problems on Centroid of Composite sections - Theorems of Pappus & Guldinus - Concept of
Moment of inertia - perpendicular axis theorem - parallel axis theorem - Moment of inertia of basic shapes

by Integration - Numerical problems on moment of inertia of compaosite sections - Mass Moment of Inertia.

Unit IV FRICTION 9

Friction force — Laws of sliding friction — equilibrium analysis of simple systems with sliding friction — Ladder

friction - Rolling resistance.

Unit V DYNAMICS OF PARTICLES 9

Displacements, Velocity and acceleration, their relationship — Relative motion — Rectilinear motion -
Curvilinear motion - Newton’s laws of motion — Work Energy Equation— Impulse and Momentum — Impact

of elastic bodies.

TOTAL - 45 Periods
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Course Outcomes:

After the successful completion of the course, Students will be able to,

COs CO Statements BT Levels

CO.1 | Describe the fundamental concepts of engineering mechanics. Understand

co2 Apply laws of statics and dynamics to resolve the unknown forces of Apply
particles and rigid bodies under equilibrium.

CO0.3 | Apply laws of mechanics to compute the properties of surfaces and solids. Apply

co.4 Analyze the equilibrium of particles and rigid bodies in 2D and 3D, to Analyze
resolve the unknown forces.

COE5 Analyse the simple and compound stresses induced in rigid bodies Analyze
subjected to various loadings.

CO.6 | Evaluate the Rigid bodies for various loading conditions. Evaluate

Text Books:
1. Beer, F.P and Johnston Jr. E.R., “Vector Mechanics for Engineers (In Sl Units): Statics and

Dynamics”, 10th Edition, Tata McGraw-Hill Publishing company, New Delhi (2010).

Vela Murali, “Engineering Mechanics-Statics and Dynamics”, Oxford University Press, 2018.

Bhavikatti, S.S., “Engineering Mechanics”, 7th Edition, New Age International (P) Limited Publishers
(2017).

Reference Books:

1. Hibbeller, R.C and Ashok Gupta, “Engineering Mechanics: Statics and Dynamics”, 14th Edition,
Pearson Education (2015).

2. Meriam J.L. and Kraige L.G., “Engineering Mechanics- Statics - Volume 1, Dynamics- Volume 27, 7th
Edition, John Wiley & Sons (2013).

3. Rajasekaran S and Sankarasubramanian G., “Engineering Mechanics Statics and Dynamics”, 3rd
Edition, Vikas Publishing House Pvt. Ltd. (2005).

4. Dr.N.Kottiswaran, “Engineering Mechanics — Statics & Dynamics” Sri Balaji Publications, 2013.

43




21UEE226 BASIC ELECTRICAL AND ELECTRONICS ENGINEERING

(Common to Civil and Mechanical) 3 0 0 3

Course Learning Objectives:
e This course facilitates the students to get a comprehensive exposure to electrical and electronics

engineering.

Unit | DCAND AC CIRCUITS 9

Direct currents and voltages, power, Kirchoffs Laws, Alternating current and voltage, Peak, RMS and average
values, circuit elements R,L &C, Phasor Diagram, impedance, real and reactive power in single phase circuits.

Unit Il DC MACHINES AND TRANSFORMERS 9

DC machines Construction, principle of operation and applications, Single phase transformer — construction,

principle of operation, Introduction to three phase systems.

Unit 1l AC MACHINES 9

Synchronous and Induction machines -Construction, Principle of operation, and applications.

Unit IV SPECIAL MACHINES 9

Brushless D.C Motor, Stepper Motor, Linear motor and Universal Motor — Construction, Principle of operation

and applications.

Unit V INTRODUCTION TO ELECTRONICS 9

Diode- PN Diode, Zener Diode, BJT Configurations, Rectifiers, Data acquisition system- ADC, DAC — principles

of operation

TOTAL - 45 Periods

Course Outcomes:

After the successful completion of the course, Students will be able to,

COs | CO Statements BT Levels

co.l Summarize the working principle and construction of DC machines and Apply
transformers.

CO0.2 | Apply the basic laws of electrical circuits to linear circuit problems. Apply

CO0.3 | Design the principle of operation and construction of AC machines. Apply

CO0.4 | Design the working principle and construction of Special machines. Apply

CO0.5 | lllustrate the characteristics of basic semiconductor devices. Apply

Reference Books:

1 V K Mehta and Rohit Mehta,“Principles of Electrical Engineering and Electronics”, S. Chand
Publishing, New Delhi, 2019.
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Arumugam M. and Premkumar N., “Electriccircuits theory”, Khanna Publihsers, 7thedition,
NewDelhi,2007.

Kothari D.P. Nagrath I.J, “Electric Machines”, Tata McGraw Hill, 2009.

K. Venkataratnam, Special Electrical Machines, Universities Press, 2014.

R.J.Smith, R.C.Dorf, Circuits devices and systems, 5th edition, John Wiley and sons2001.

o g M w

Malvino, A.P, Leach D.P and GowthamSha, Digital Principles and Applications, 6th Edition, Tata
McGraw hill, 2007.
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BASIC SCIENCES LABORATORY Il L|T]|P C

21UGS210 (COMMON TO ALL BRANCHES-Except CSBS) olol2! 1

Course Learning Objectives:

e To analyze the Band gap, moment of inertia, thermal conductivity and rigidity modulus of the materials.
e To gain knowledge in PHOTONICS.

PHYSICS LABORATORY

LIST OF EXPERIMENTS

1.Determination of Energy band gap of a semiconductor.

2.Torsion pendulum — Determination of Moment of inertia of a metallic disc and rigidity modulus of a given

metallic wire.

3. Spectrometer - Determination of wavelength of mercury spectrum using grating.

4. Laser — Determination of numerical aperture and acceptance angle of an optical fiber.

5. Newton’s rings — Determination of radius of curvature of a convex lens.

6. Lee’s Disc - Determination of thermal conductivity of a bad conductor.

7. Determination of Solar cell Characteristics using optical transducers Kit.

A minimum of FIVE experiments shall be offered

CHEMISTRY LABORATORY
LIST OF EXPERIMENTS

1.Estimation of hardness of water by EDTA method.

2.Estimation of alkalinity of water sample.

3.Estimation of Chloride in water sample (Argentometric method).

4 Determination of DO in water.

5.Estimation of chromium in tannery wastes.

6.Estimation of available chlorine in bleaching powder.

7.Estimation of iron by Spectrophotometry.

8.Determination of acidity of industrial effluents.

A minimum of FIVE experiments shall be offered TOTAL: 45 Periods
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Course Outcomes:

After the successful completion of the course, Students will be able to,

COs CO Statements BT Levels

co1 Apply the principles of Light and Elasticity to determine the Engineering Apply
properties of materials.

co2 Apply the basic knowledge of water quality testing for environmental Apply
sustainability.

co.3 Estimate the quality of water that suits for domestic and industrial Apply
applications.

CO.4 | Analyze the thermal conductivities of different bad conductors. Analyze

CO.5 | Analyze the Characteristics of a semiconductor. Analyze

COb Analyze the water quality parameters for industrial effluents to prevent water Analyze
pollution.
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21UCE211 COMPUTER AIDED BUILDING DRAWING (only for Civil)

Course Learning Objectives:
e To prepare the Plan, Elevation and Sectional views of buildings in accordance with Development and
Control rules satisfying orientation and functional requirements as per National Building Code.

PART - A

Manual Drawing:

Principles of Planning, Orientation—Cross section of a load bearing wall (including door, steps, floor, lintel &
sunshade, roof, parapet, weathering course, etc.)

PART - B

Drawing using Drafting software:

Basic AutoCAD Commands [The Menu System, Toolbars (Standard, Object Properties, Draw, Modify and
Dimension), Drawing Area (Background, Crosshairs, Coordinate System), Dialog boxes and windows, Shortcut
menus (Button Bars), The Command Line (where applicable), The Status Bar, Different methods of zoom as
used in CAD, Select and erase objects; Isometric Views of lines, Planes, Simple and compound Solids]- simple

diagrams using the Commands

.Preparation of Plan, Elevation and Section of

1. Single Storey Residential Building — (Plan, Elevation & Section

2. Double Storied Residential Building with staircase using given area- RCC framed structure (Plan,

Elevation & Section)

3. Library building plan

4. Fully tiled gable house

5. Institutional building - School (Plan,)

3D view of a single story residential building. TOTAL: 45 Periods
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Course Outcomes:

After the successful completion of the course, Students will be able to,

COs CO Statements BT Levels

co.l Prepare a Plan, Front Elevation and Sectional Elevation and Section Apply
Elevation from line diagram and develop submission drawings for building.

co.2 Prepare a plan, Elevation and Section of R.C.C framed buildings with typical Apply
cross sections of footings, beams and columns.

cO.3 Interpret the basic concept and usage of CADD software. Compare the Apply
utilities of alternate drafting software from open source.

CO.4 | Plan and Design a residential, Public buildings as per requirements. Apply

COE5 Prepare a plan, Front Elevation and Sectional Elevation and Sectional Apply
Elevation from line diagram and develop submission drawings for building.

TextBooks:

GeorgeOmura.,—MasteringinAutocad2019Il,WileyPublishers,(2019).

ShamTickooSwapnaD.,—AdvancedAUTOCAD2018ll,BPBPublicationsLtd,(2018).

Rangwala.,—CivilEngineeringDrawingll,CharotarPublishinghousePvt.Ltd,(2017).

Verma.B.P.,—CivilEngineeringDrawingandHousePlanningl,KhannaPublishers,(2014).

SikkaV.B.,—ACourseinCivilEngineeringDrawingll,S.K.KatariaandSons, (2015-4thEdition).

Reference Books:

Rangwala.,—CivilEngineeringDrawingll,CharotarPublishingHousePvt.Ltd,(2017).

—AGuidetobuildinginformationmodelingforOwners,Managers,Designers,Engineers,andContractorsll,JohnWiley
andSons.Inc.,(2018).

Balagopal&T.S. Prabhu.,—Buildingdrawing &detailing—, SpadesPublishersll,Calicut.

DavidS.Cohn.,—AutoCAD2000ll, TataMcGraw Hill,PublishingCompany, NewDelhi,(2000).

5. Marimuthu V.M., Murugesan R. and Padmini S., —Civil Engineering Drawing-Ill, PratheebaPublishers,(2008).
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o

PROBABILITY, STATISTICS AND TRANSFORM TECHNIQUES LT

21UMA325

C
(only for Civil) 3|1 4

o

Course Learning Objectives:
o To make the student acquire sound knowledge of standard distributions that can describe real life
phenomena.
e To acquaint the student with Fourier transform techniques used in variety of situations.
e To acquaint the student with the basics of Z - transform in its applicability to discretely varying
functions, gained the skill 423to formulate certain problems in terms of difference equations and
solve them using the Z - transform technique bringing out the elegance of the procedure involved

Unit | RANDOM VARIABLES 9+3

Axioms of probability - Conditional probability - Total probability - Bayes’ theorem — Discrete and continuous
random variables - Moments - Moment generating functions and their properties. Binomial, Poisson, Normal,

Geometric, Uniform, Exponential and Gamma distributions.

Unit Il | TESTING OF HYPOTHESIS 9+3

Sampling distributions - Normal, t, Chi-square and F distributions - Tests for single mean, Proportion, Difference
of means (large and small samples) — Tests for single variance and equality of variances — Chi-square test for

goodness of fit — Independence of attributes.

Unit Ill | FOURIER SERIES 9+3

Dirichlet’s conditions — General Fourier series — Odd and even functions — Half range sine series — Half range
cosine series — Complex form of Fourier Series — Perceval’s identity — Harmonic analysis - Application of

Fourier series

Unit IV | FOURIER TRANSFORM 9+3

Fourier integral theorem (without proof) — Fourier transform pair — Sine and Cosine transforms — Properties —

Transforms of simple functions — Convolution theorem — Perceval’s identity - Application of Fourier Transform.

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.

TOTAL : 45 (L) + 15 (T) = 60 Periods
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Course Outcomes:

After the successful completion of the course, Students will be able to,

COs CO Statements BT Levels

co.l Apply the knowledge of concepts of probability to acquired knowledge of Apply
standard Distributions.

CO2 Apply the concept of testing of hypothesis for small and large samples in Real Apply
life Problems.
Apply the knowledge of Fourier series for the given function or Discrete data Apply

CO0.3 | and compute the Periodic function arising in the study of Engineering
problems.

co.4 Apply the Fourier Transform techniques to evaluate the given integral Apply
problems using Fourier Cosine transform, Sine Transform and its properties.

COE Apply the acquired knowledge of Z transform and its properties inverse Z Apply
transform and difference equations.

COb Apply the knowledge of concepts of probability to acquired knowledge of Apply
standard Distributions.

Text Books:
1. GUPTA S.C., KAPOOR V.K. “Fundamental of Mathematical Statistics” 10th Edition, Sultan Chand and

Sons, New Delhi, 2002.

GREWAL, B.S., “Higher Engineering Mathematics,” Khanna Publishers, New Delhi, 35th Edition, (2010).

JOHNSON R.A. and GUPTA C.B., “Miller and Freund’'s Probability and Statistics for Engineers”,
Pearson Education, New Delhi, 8th edition, (2011).

Reference Books:

1.

WALPOLE. R.E., MYERS .R.H.,, MYERS S.L,, and YE. K, “Probability and Statistics for Engineers and
Scientists”, Pearson Education, New Delhi, 8th edition, (2007).

SPIEGEL M.R., SCHILLER J. and SRINIVASAN R.A., “Schaum’s Outlines Probability and Statistics”,
Tata McGraw Hill, New Delhi, (2004).

GLYN JAMES, “Advanced Modern Engineering Mathematics”, Pearson Education, New Delhi, 3rd
Edition, (2007).

ERWIN KREYSZIG, “Advanced Engineering Mathematics”, Wiley India, 10th Edition, (2011).

52




21UCE302 ENGINEERING GEI\(zll&ggglﬁt\lg CONSTRUCTION |é '(I)' I; g
Course Learning Objectives:
e To familiarize with surface and subsurface investigations to study about rocks and minerals.
e To impart knowledge on properties of various construction materials and their practices.
e To understand the concept of advanced material usage in construction field
Unit | MINERALS AND ROCKS 9

Geology in civil engineering — Branches of geology - Minerals, their physical properties — rock forming minerals,
Formation of rocks — types of rocks - physical and engineering properties of igneous, metaphoric, and

sedimentary rocks.

Unit 1l INTERIOR AND STRUCTURES OF EARTH 9

Earth’s interior based on seismic models, plate tectonics and continental drift, study of earth’s structures —
geological maps — attitude of beds - fold, faults and joints, geological factors affecting Civil Engineering

constructions, and their uses.

Unit Il | CONSTRUCTION MATERIALS AND PROPERTIES 9

Stone as building material — Criteria for selection — Tests on stones — Bricks — Classification Manufacturing of
clay bricks — Tests on bricks — Compressive Strength — Water Absorption - Efflorescence — Bricks for special
use — Refractory bricks- Brick and Stone — Properties, Uses and Tests - Concrete Blocks — Fly ash Blocks -

Hollow Block - Lightweight Block and Paver Blocks.

Unit IV | BINDING MATERIALS AND AGGREGATES 9

Lime — Preparation of lime mortar -Cement — Ingredients — Manufacturing process — Types and Grades —
Properties of cement and Cement mortar — Hydration — Compressive strength — Tensile strength — Fineness—
Soundness and consistency — Setting time — Aggregates — Natural stone aggregates — Crushing strength —
Impact strength — Flakiness Index — Elongation Index — Abrasion Resistance —Fine aggregate - Grading — Sand

Bulking.

UnitV | MISCELLANEOUS AND MODERN MATERIALS USED IN CONSTRUCTION 9

Timber Classification, properties - defects in timber - Processing, seasoning and preservation. Alternate and
Composite materials -Veneering, Plywood, Particle board, Gypsum board, PVC doors and windows. Steel and
aluminium- properties and uses of different types of steel - Market forms of steel - Anticorrosive treatment for
steel - Properties of Asbestos, Paints, Varnishes and Distempers — Applications of Thermocol - Bitumen'’s -
Glass —Fibre glass reinforced plastic — Clay products — Fibre textiles— Geomembranes and Geotextiles for earth

reinforcement.

TOTAL - 45 Periods
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Course Outcomes:

After the successful completion of the course, Students will be able to,

COs CO Statements BT Levels

co.l Describe the characteristics of minerals, rocks and materials, interior structure Understand
of the earth based on the functional requirements.

CO2 Examine the construction material properties, sources and suitability tests in Apply
practice.

cO.3 Categorize the minerals, rock types & construction materials based on their Apply
application in construction.

CO.4 | Analyse the cost and uses of construction materials available in market. Apply

COE5 Appraise the quality of construction materials and binders in the laboratory Apply
and on the field.

CO6 Evaluate the project site conditions considering the various geological Evaluate
structures.

Text Books:
1. Parbin Singh. A Text book of Engineering and General Geology, S.K.Kataria& Sons, Katson educational

series, 2013.

2.

Varghese.P.C, Building Materials, second edition of Prentice Hall India Learning Pvt.Ltd, (2015)

Reference Books:

1. Varghese, P.C., Engineering Geology for Civil Engineering PHI Learning Private Limited, New Delhi,
(2012).

2. S.K.Duggalet al. Engineering Geology, McGraw Hill Education Pvt. Ltd. (2017).

3. Rangwala, Engineering Materials, Charotar Publishing House Pvt. Ltd. (2017).

4. Rajput.R.K., Engineering Materials, S. Chand and Company Ltd., (2008).

54




STRENGTH OF MATERIALS LT

o|T
SO

sTRENGTR0 3|1

Course Learning Objectives:
e Tolearn the fundamental concepts of Stress in simple and complex states.
e To provide knowledge on shear force and bending moment for all beams by recognizing the beam type
and loading thereby calculating slope and deflectionusing various methods.
¢ To have knowledge on determining the behavior of columns and cylinders.

e To develop knowledge on unsymmetrical bending of beams to locate shear center and various failure
theories.

Unit | SIMPLE AND COMPOUND STRESSES 9+3

Stresses in simple and compound bars — Thermal stresses — Elastic constants - Thin cylindricaland spherical
shells — Biaxial state of stress — Principal stresses and principal planes — Mohr’s circle of stresses - Torsion on
circular shafts.

Unit 1l BENDING AND DEFLECTION OF BEAMS 9+3

Types of beams and transverse loadings— Shear force and bending moment for Simply supported, cantilever
and over-hanging beams - Theory of simple bending — Stress distribution — Deflection of Beams - Double

Integration method — Macaulay’s method — Area moment method — Conjugate beam method

Unit Ill | INDETERMINATE BEAMS 0+3

Propped Cantilever and Fixed Beams — Fixed end moments reactions, slope and deflection for standard cases
of loading — Continuous beams — support reactions and moments — Theorem of three moments — Shear Force

and Bending Moment Diagrams.

Unit IV | COLUMNS AND CYLINDERS 9+3

Euler’s theory of long columns — critical loads for prismatic columns with different end conditions;
Rankine’s-Gordon formula for eccentrically loaded columns — Eccentrically loaded short columns — middle third

rule — core section — Stresses in thin cylindrical and spherical shell — thick cylinder.

Unit V | ADVANCED TOPICS 93

Unsymmetrical bending of beams - shear Centre - Theories of failure — Principal stress, principal strain, shear
stress, strain energy and distortion energy theories — application problems — Curved beams — Winkler Bach

Formula - Stresses in Hooks.

TOTAL : 45 (L) + 15 (T) = 60 Periods
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Course Outcomes:

After the successful completion of the course, Students will be able to,

COs CO Statements BT Levels

CO.1 Understand

Describe the concepts and principles of bending theory, column theory and
failure theories.

CO.2 Apply

Apply the various methods to compute shear force, bending moment and
deflection of determinate and indeterminate beams.

Determine load carrying capacity and stresses induced in columns, cylinders,

CO0.3 Apply
spherical shells and hooks.
CO.4 | Analyze support conditions and loading conditions using structural elements. Analyze
COE5 Evaluate the reinforcement and deflection distribution as per SFD & BMD Evaluate
using codal provisions.
CO.6 | Apply the stress strain distribution of structural elements. Apply
Text Books:
1. Rajput R.K. "Strength of Materials (Mechanics of Solids)", S.Chand & Company Ltd., New Delhi, 2015.
2. Punmia.B.C., Ashok Kumar Jain and Arun Kumar Jain, SMTS -l Strength of materials, Laxmi
publications. New Delhi, 2015.
3. Punmia B.C., Ashok Kumar Jain and Arun Kumar Jain,"Theory of Structures" (SMTS) Vol - Il, Laxmi
Publishing Pvt Ltd, New Delhi 2017.
4. Rattan. S. S, “Strength of Materials”, Tata McGraw Hill Education Private Limited, New Delhi, 2012.
5. Bansal. R.K. “Strength of Materials”, Laxmi Publications Pvt. Ltd., New Delhi, 2010.

Reference Books:

1.

Junnarkar.S.B. and Shah.H.J, “Mechanics of Structures”, Vol I, Charotar Publishing House, New Delhi
2016.

Singh. D.K., “ Strength of Materials”, Ane Books Pvt. Ltd., New Delhi, 2016.

Basavarajaiah, B.S. and Mahadevappa, P., Strength of Materials, Universities Press, Hyderabad, 2016.

Gambhir. M.L., "Fundamentals of Solid Mechanics", PHI Learning Private Limited., New Delhi, 2009.
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21UCE304 WATER SUPPLY ENGINEERING

Course Learning Objectives:
e To understand and explain the concept of water treatment process and components of water supply system.
e To have adequate knowledge on distribution network and water supply to buildings.

e To equip the students with the principles and design of water treatment and distribution.

Unit | INTRODUCTION TO WATER SUPPLY SYSTEM 9

Public water supply system — Planning, Objectives, Design period, Population forecasting (Arithmetic Increase
method, Geometric Increase method, Incremental Increase method & Decreasing rate method); Water demand
— Sources of water and their characteristics —Surface and Groundwater — Impounding Reservoir —
Development and selection of source — Water quality — Characterization — Significance — Drinking Water quality

standards.

Unit 1l COLLECTION AND CONVEYANCE OF WATER 9

Water supply — Intake structures — Functions; Pipes and conduits for water — Pipe materials — Hydraulics of
flow in pipes — Transmission main design — Laying, jointing and testing of pipes — appurtenances — Types and

capacity of pump — Selection of pumps and pipe materials.

Unit Il | CONVENTIONAL WATER TREATMENT 9

Objectives — Unit operations and processes — Principles, functions, design, Operation & Maintenance aspects
of water treatment plant, aerators, flash mixers, Coagulation, flocculation sedimentation tanks and sand filters —
Design of Chemical feeding devices and Clariflocculator - Plate and tube settlers - Pulsator clarifier -

Disinfection - Residue Management.

Unit IV | ADVANCED WATER TREATMENT 9

Water softening — Iron and Manganese removal - Defluoridation - Adsorption — Desalination - R.O.Plant —
demineralization process — lon exchange — Membrane Systems — Operation & Maintenance aspects — Recent

Advances - Sky Water Technology — Bidfiltration — Ultraviolet Germicidal Irradiation.

UnitV | WATER DISTRIBUTION AND SUPPLY TO BUILDINGS 9

Requirements of water distribution — Components — Service reservoirs Functions — Network design — Analysis
of distribution networks — Software’s used in Distribution process (EPANET, QANET) - Leak detection methods
— Water supply to buildings - House service connection — Fixtures and fittings, systems of plumbing and types

of plumbing.

TOTAL - 45 Periods
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Course Outcomes:

After the successful completion of the course, Students will be able to,

COs CO Statements BT Levels

Define, Understand and explain the concept of water treatment process and
CO.1 Understand
components of water supply system.

Apply the knowledge of water supply and treatment principles to be able to Apply
CO0.2 | design the treatment process, supply mains, distribution network by
calculating the water demand.

cO.3 Analyze the water quality and treatment, pump and pipe materials for the Analyze
| distribution system.

Design solution for water treatment and network system components that Apply
CO.4 | meet the specified needs with appropriate consideration for the public health

and environmental consideration.

Use the knowledge based on Analysis and Interpretation of population and Evaluate
CO.5 | water quality data to provide valid conclusion for treatment processes and

network design.

Select and apply appropriate advanced techniques for treatment and modern Apply
tools like EPANET, QANET for water distribution system.

CO.6

Text Books:

1. Garg, S.K. Environmental Engineering, Vol.I& Il Khanna Publishers, New Delhi, 2010.

2. Modi, P.N., Water Supply Engineering, Vol.lI Standard Book House, New Delhi, 2010.

Reference Books:

1. Punmia, B.C.,Ashok Jain and Arun Jain, Water Supply Engineering, Laxmi Publications (P) Ltd., New Delhi, 2010.

2. Manual on Water Supply and Treatment, CPHEEO, Ministry of Urban Development, Government of India, New
Delhi, 2013.

3. Syed R. Qasim and Edward M. Motley Guang Zhu, Water Works Engineering Planning, Design and Operation,
Prentice Hall of India Learning Private Limited, New Delhi, 2009.

4. Introdution to Environmental Engineering by P.AarneVesilind, Susan M. Morgan, Thompson/ Brooks/Cole; Second
edition 2008.
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21UCE305 FLUID MECHANICS

Course Learning Objectives:
e Tointroduce the students about properties of the fluids, behaviour of fluids under static Conditions.
e To impart basic knowledge of the dynamics of fluids through flow measurements, flow through pipes
(both laminar and turbulent) and forces on pipe bends with an exposure to the significance of boundary
layer theory and its applications.

e To study the fundamentals of dimensional analysis and model studies.

Unit | FLUIDS PROPERTIES AND STATICS 9

Fluid — definition, distinction between solid and fluid - Units and dimensions - Properties of fluids - density,
specific weight, specific volume, specific gravity, viscosity, compressibility, vapour pressure, capillarity and
surface tension - Fluid statics: concept of fluid static pressure, absolute and gauge pressures - pressure

measurements by manometers and sensors - forces on planes — Centre of pressure — buoyancy floatation.

Unit Il | FLUID KINEMATICS AND DYNAMICS 9

Fluid Kinematics — Classification and types of flow - velocity field and acceleration - continuity equation (one
and three dimensional differential forms)- stream line-streak line-path line- stream function - velocity potential
function - flow net. Fluid dynamics - equations of motion -Euler's equation along a streamline - Bernoulli's
equation — applications — Venturimeter, orifice meter and Pitot tube- linear momentum equation and its

application to pipe bend.

Unit Ill | DIMENSIONAL ANALYSIS & MODEL STUDIES 9

Fundamental dimensions - dimensional homogeneity - Rayleigh’s method and Buckingham Pi theorem -

dimensionless parameters - similitude and model studies - distorted models

Unit IV | FLOW THROUGH PIPES 9

Reynold’s experiment - laminar flow through circular pipe (Hagen poiseulle's) — flow through pipes - Darcy -
Weisbach's equation - pipe roughness -friction factor - Moody's diagram- major and minor losses of flow in

pipes - hydraulic and energy gradient line - pipes in series and in parallel.

UnitV | BOUNDARY LAYER 9

Boundary layer — definition- boundary layer on a flat plate — laminar and turbulent boundary layer -
displacement, energy and momentum thickness — Momentum integral equation-Boundary layer separation and

control — drag on flat plate.

TOTAL - 45 Periods
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Course Outcomes:

After the successful completion of the course, Students will be able to,

COs CO Statements BT Levels

co.l Describe the basic concepts of fluid statics, dynamics, model studies and Understand
boundary layer.

CO2 Apply the concept of statics and dynamics to solve the fluid flow Apply
problems.(Apply)

CO0.3 | Analyse the fluid flow problems with momentum and energy equations. Analyse

co.4 Evaluate the critical properties of fluids under different scenarios to suit field Evaluate
conditions.

COE5 Investigate the fluid flow problems and models using the knowledge of Evaluate
statics& dynamics.

CO6 Create a model of any measurement device using modern engineering and IT Apply
Tools to predict the fluidpressure.

Text Books:

1. Bansal R.K. Fluid Mechanics and Hydraulic Machines, Laxmi Publications, New Delhi, 2018.

2. Modi P.N. and Seth S.M., Hydraulics and Fluid Mechanics, Standard Book House, New Delhi, 2002.

Reference Books:

1. Jain. A.K., Fluid Mechanics, Khanna Publishers, Delhi, 2010

2. Kumar K.L., “Engineering Fluid Mechanics” Eurasia Publishing House, 2016

3. Rajput R.K, Fluid Mechanics and Hydraulic Machines, Laxmi Publications, New Delhi, Ninth Edition
2016.
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21UCE306 SURVEYING

Course Learning Objectives:
e To introduce the basics concepts of surveying using Convention Surveying Techniques.
e To find the angular measurements and difference in elevations using Theodolite and Tachometric
Surveying.

e To introduce the basic concepts of different Modern Survey Techniques.

Unit | FUNDAMENTALS OF SURVEYING AND LEVELLING 9

Basic principles of surveying- Classification- Chain Surveying - Equipment and accessories for ranging and
chaining - Principles of Compass Surveying - Bearing and Types - local attraction and its elimination- Plane
table surveying - Principles and theory of Leveling — Methods — Booking and Reduction - Curvature and

refraction correction - Contouring.

Unit 1l THEODOLITE AND TACHEOMETRIC SURVEYING 9

Theodolite surveying: Components, Horizontal and vertical angle measurements - Temporary and permanent
adjustments — Tacheometric Surveying — Tangential and Stadia systems - Stadia constants - Anallatic lens —
Subtense bar - Computation of cross sectional areas and volumes — LS and CS - Earthwork calculations -

Mass haul diagrams.

Unit Ill | CONTROL SURVEYING AND CURVES 9

Horizontal and vertical control — Methods — triangulation- baseline — satellite stations — reduction to centre —
Route Surveying - Route surveys for highways, and railways - Simple curves — Compound curve and reverse

curves — Transition curves - different methods of Setting out simple curve & vertical curves.

Unit IV | MODERN SURVEYING 9

Total Station - Parts and accessories - working principle - On board calculations - Fundamental quantities
measured - Field procedure and applications - Errors and Good practices. Basics of GIS - GPS Surveying -
Different segments - satellite configuration - Anti Spoofing and Selective Availability - Hand Held and Geodetic

receivers - data processing — Errors in GPS Surveying - Field procedure and applications.

UnitV | PHOTOGRAMMETRY AND REMOTE SENSING 9

Photogrammetry — Introduction, Basic concepts, perspective geometry of aerial photograph, photographic
scale-flying heights and altitude — relief and tilt displacements, terrestrial Photogrammetry - Flight planning —
Drone surveying and applications. 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.

TOTAL - 45 Periods
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Course Outcomes:

After the successful completion of the course, Students will be able to,

COs CO Statements BT Levels

CO.1

Describe the concepts of component parts of Conventional and Modern Understand
survey equipment and methods.

CO.2 | Horizontal distance, included angles, Difference in Elevations, area and

Apply the conventional and modern surveying technique to measure the Apply

volume by Direct or Indirect methods.

CO0.3 | Design the concepts of GIS, GPS. Apply

co.4 Design the simple curves and routes for Highway and railways using Modern Apply
survey equipments

CO.5 | Analyse the errors and corrections of various surveying methods. Analyze

COb Investigate the Purpose and Characteristics of Various Curves, Route Analyze

Surveying and Triangulation Surveying .

Text Books:

1.

Kanetkar.T.P and Kulkarni.S.V, Surveying and Levelling, Parts 1 & 2, Pune VidyarthiGriha Prakashan,
Pune, 2014 .

2. Punmia.B.C., Ashok K.Jain and Arun K Jain , Surveying Vol. | & I, Lakshmi Publications Pvt Ltd, New
Delhi, 2016.
3. James M. Anderson and Edward M. Mikhail, "Surveying, Theory and Practice", 7th Edition, McGraw

Hill, 2014.

4. Bannister and S. Raymond, "Surveying", 7th Edition, Longman 2004.
5. Laurila, S.H. "Electronic Surveying in Practice", John Wiley and Sons Inc, 2004.
6. Venkatramaiah, Text book of Surveying, University press, New Delhi, 2014.

Reference Books:

1. Alfred Leick, “GPS satellite surveying”, John Wiley & Sons Inc., 4rd Edition, 2015.

2. GuochengXu, “GPS Theory , Algorithms and Applications”, Springer — Berlin, 2016.

3. Satheesh Gopi, rasathishkumar, N. madhu, “Advanced Surveying, Total Station GPS and Remote
Sensing” Pearson education, 2019.

4. Roy S.K., "Fundamentals of Surveying", 2nd Edition, Prentice Hall of India, 2011.

5. AroraK.R.,"SurveyingVol | & II", Standard Book house, 10th Edition 2018.
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21UCES307

MATERIAL TESTING LABORATORY
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Course Learning Objectives:

e To apply knowledge of mathematics and engineering in calculating the mechanical properties of

structural materials.

e To use the techniques, skills and modern engineering tools necessary for engineering.

e To understand the professional and ethical responsibility in the areas of material testing.

LIST OF EXPERIMENTS

|. Test on Cement

1.Fineness of Cement

2.Determination of Soundness

3.Determination of Consistency

4.Determination of Initial and Final setting time

Il. Test on Bricks and Blocks

1.Test for Compressive strength of bricks and blocks

2.Test for water absorption of bricks and blocks

3.Determination of Efflorescence of bricks

Ill. Test on Metals

1.Tension test on MS rod and HYSD rod

2.Torsion Test
3.Double Shear Test

4.Impact Test (Izod and Charpy)

5.Fatigue Test

6.Deflection Test on Metal Beam

IV. Test on Springs

1.Tension Test on Open Coiled Helical Spring

2.Compressive Test on Open Helical Spring

TOTAL - 45 Periods
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Course Outcomes:

After the successful completion of the course, Students will be able to,

COs CO Statements BT Levels

co.l Determine the stress, strain, deformation of metal under different types of Apply
loadings.

CO0.2 | Determine the quality of cement with regard to their suitability in construction. Apply

CO.3 | Determine the mechanical properties of metals and springs. Apply

co.4 Analyse the classification of hollow blocks and bricks based on its mechanical Analyze

properties as per IS code.

COE Make use of problem solving approaches to various current issues regarding Respond

failure of structures due to unsuitable materials and make decisions in teams.

Justify the suitability of Cement, Metals, hollow blocks and bricks as per IS value
CO0.6 | code for construction based on its physical and mechanical properties and
submit your report.

References:

1. Chudley, R., Greeno (2006), 'Building Construction Handbook' (6th ed.),R. Butterworth Heinemann.

2. Various related updated & recent standards of BIS, IRC, ASTM, RILEM, AASHTO, etc. corresponding
to materials used for Civil Engineering applications .

3. Kyriakos Komvopoulos (2011), Mechanical Testing of Engineering Materials, Cognella.

4. E.N. Dowling (1993), Mechanical Behaviour of Materials, Prentice Hall International Edition .

5. American Society for Testing and Materials (ASTM), Annual Book of ASTM Standards (post 2000).
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21UCE308 SURVEYING LABORATORY 0

Course Learning Objectives:
e To impart knowledge on setting out of building and curves using chain and Theodolite.
e To familiarize the concepts on LS, CS, area and volume calculations.

e To impart knowledge on making measurements using modern survey techniques.

LIST OF EXPERIMENTS

I. Chain Surveying and Compass Surveying
1.Aligning, Ranging, Chaining and Setting out

2.Compasstraversing

Il. Levelling
1.Fly Levelling using Dumpy level
2.Fly Levelling using Tilting level
3.Check Levelling
4.Contouring, LS and CS

lll. Theodolite &Tachometric Surveying
1.Measurement of Horizontal and Vertical angle using Theodolite.
2.Measurement of heights, distances and Gradient by single plane and double
Plane method.
3.Measurement of heights, distances and Gradient using stadia and tangential system
of Tachometry.

4. Setting out of a Simple Circular curve using Theodolite surveying.

IV. Total Station Surveying
1. Determination of angles and height measurement using total station.

2. Determination of area of a given boundary using total station.

V. GPS Surveying
1. Determine the length of given objects using GPS.
2. Determine the area of given boundary by GPS.

TOTAL: 30 PERIODS
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COURSE OUTCOMES:
After successful completion of this course, the students will be able to

COs CO Statements BT Levels

co1 Determine the stress, strain, deformation of metal under different types of Apply
loadings (axial, torsion, bending).

CO0.2 | Determine the quality of cement with regard to their suitability in construction. Apply

CO.3 | Determine the mechanical properties of metals and springs. Apply

co.4 Analyse the classification of hollow blocks and bricks based on its mechanical Analyze
properties as per IS code.

CO5 Make use of problem solving approaches to various current issues regarding Analyze
failure of structures due to unsuitable materials and make decisions in teams.

REFERENCES:

1. Alfred Leick, “GPS satellite surveying”, John Wiley & Sons Inc., 3rd Edition, 2004.
2. Guocheng Xu, “GPS Theory, Algorithms and Applications”, Springer — Berlin, 2003.

3. SatheeshGopi, Rasathishkumar, N.Madhu, “Advanced Surveying, Total Station GPS and
Remote Sensing” Pearson education, 2007

4. Roy S.K., "Fundamentals of Surveying", 2nd Edition, Prentice Hall of India, 2004.
5. Arora K.R.,"Surveying Vol | & II", Standard Book house, 10th Edition 2008.
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L|T|P C
21UMA423 NUMERICAL METHODS(only for Civil) 2

Course Learning Objectives:

e To acquaint the student with the roots of nonlinear (algebraic or transcendental) equations, solutions of
large system of linear equations and Eigen value problem of a matrix can be obtained numerically
where analytical methods fail to give solution.

e To familiarize the student with the methods discussed on interpolation which will be useful in
constructing approximate polynomial to represent the data and to find the intermediate values, when
huge amounts of experimental data are involved.

e To make the student acquire sound knowledge in applications of numerical methods in various fields,
solving practical technical problems using scientific and mathematical tools when available in

Engineering.

Unit | SOLUTION OF ALGEBRAIC, TRANCENDENTAL EQUATIONS AND EIGENVALUE 9+3
PROBLEMS

Iteration method — Newton- Raphson method — Gauss Elimination method — Pivoting — Gauss Jordan methods
—iterative methods : Gauss Jacobi method ,Gauss Seidel method - Eigen values of a matrix by Power method

— Jacobi’'s method for a real symmetric matrix.

Unit 1l INTERPOLATION AND APPROXIMATION 9+3

Lagrange’s interpolation — Newton’s divided difference interpolation — Newton’s forward and backward

difference interpolation —cubic spline.

Unit Il | NUMERICAL DIFFERENTIATION AND NUMERICAL INTEGRATION 9+3

Derivatives from difference tables — Divided differences and finite differences — Numerical integration by
Trapezoidal and Simpson’s 1/3 and 3/8 rules — Romberg’s method — Two point and Three point Gaussian

guadrature formulae - Double integrals using Trapezoidal and Simpson’s rules.

Unit IV | NUMERICAL SOLUTIONS OF ORDINARY DIFFERENTIAL EQUATIONS 9+3

Single step methods: Taylor series method — Euler method for first order equation — Fourth order Runge —
Kutta method for solving first and second order equations — Multistep methods: Milne’s and Adam’s predictor

and corrector methods.

UnitV | NUMERICAL SOLUTIONS OF PARTIAL DIFFERENTIAL EQUATIONS 9+3

Finite difference solution of second order ordinary differential equation — Finite difference solution of one
dimensional heat equation by explicit and implicit methods — One dimensional wave equation and two

dimensional Laplace and Poisson equations

TOTAL : 45 (L) + 15 (T) = 60 Periods
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Course Outcomes:

After the successful completion of the course, Students will be able to,

COs CO Statements BT Levels

co.l Apply various technigues to solve linear, nonlinear equations and Eigen value Apply
problems of a Matrix by Numerically.

CO2 Apply Interpolation technique for equal and unequal intervals to find new data Apply
points within the range of known data points.

cO.3 Apply the Numerical techniques of Differentiation and Integration for Apply
Engineering Problems.

co.4 Apply the knowledge of numerical techniques and methods for solving first Apply
and second order Ordinary Differential Equation.

COE5 Apply the knowledge of Partial Differential Equation with initial and boundary Apply
conditions by using certain techniques with engineering applications.

CO6 Apply the knowledge of parabolic, elliptic, eigenvalues and ordinary Apply
differential equation.

Text Books:

1. SASTRY S.S,, “Introductory methods of Numerical Analysis”, Prentice Hall of India, New Delhi,
4th Edition,(2008).

2. 2. SRIMANTAPAL “Numerical methods Principles Analysis and Algorithm”, Edition 2009, Oxford press,

3. 3. IYENGAR S.R.K, JAIN R.K., MAHIDEN KUMAR JAIN “ Numerical Methods for

Reference Books:

1. KANDASAMY.P, THILAGAVATHY.K and GUNAVATHY.K, “Numerical Methods”, S.Chand Co. Ltd.,
New Delhi, (2003).

2. GERALD C.F. and WHEATELEY P.O., “Applied Numerical Analysis”, Pearson Education, New Delhi,
6th Edition, (2006).

3. GREWAL B.S. and GREWAL J.S., “Numerical methods in Engineering and Science”, Khanna
Publishers, New Delhi, 9th Edition, (2007).

4. CHAPRAS. C and CANALE R. P. “Numerical Methods for Engineers”, Tata McGraw-Hill, New Delhi, 5th
Edition, (2007).

5. SANKAR RAO.K, “Numerical Methods for scientists and engineers”, Prentice Hall of India, New Delhi,
3rd Edition, (2007).
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L|T|P C
21UCEA402 SOIL MECHANICS 3

Course Learning Objectives:
e To impart knowledge to classify the soil based on index properties and to assess their engineering
properties.
o To familiarize the fundamental concepts of permeability, stress transformation, compaction, and
consolidation.
e To understand the shear strength parameters on various geotechnical applications.
e To provide the knowledge on behaviour and the performance of soil on stress distribution.

¢ To acquire knowledge on design and analysis of both finite and infinite slopes.

Unit | BASIC PROPERTIES OF SOIL

Introduction - Soil formation — History and Types of soil -Phase relation — Engineering and index properties -

Grain size distribution — Atterberg limits — Soil classification significance — BIS classification system.

Unit 1l PERMEABILITY AND STRESS DISTRIBUTION 9

Introduction- Permeability — Darcy’s law - Laboratory methods — Field methods - Quick sand condition -
Seepage — Laplace equation - Flow nets — properties and applications —Liquefaction - Stress distribution-
Effective stress concepts — Boussinesq'’s equation — Stress due to line load and circular and rectangular loaded

area — Westergaard’s equation for point load — Newmark’s Influence Chart.

Unit Il | COMPACTION AND CONSOLIDATION 9

Introduction-compaction- Influencing factors - laboratory and field methods- Settlement - Components -
Immediate and consolidation settlement- Terzaghi's one dimensional consolidation theory - Laboratory
consolidation test — Field consolidation curve — NC and OC clays - Final and time rate of consolidation— vt and

log t methods.

Unit IV | SHEAR STRENGTH 9

Introduction- Shear strength of soil — Mohr—coulomb’s theory — Measurement of shear strength - Direct shear
test, UCC test, triaxial shear test and vane shear test - Shear strength of cohesive and cohesionless soil- Pore

pressure parameters — Factors influences shear strength of soil.

Unit V | SLOPE STABILITY 5

Slope failure mechanisms - Modes - Stress analysis - Infinite and finite slopes - Stability analysis for purely
cohesive and c-® soils - Method of slices — Friction circle method - Stability number — Slope protection

measures.

TOTAL - 45 Periods
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Course Outcomes:

After the successful completion of the course, Students will be able to,

COs CO Statements BT Levels

co.l Exp.lain.the va.rious. soil types,.its characteristics and Understand
testing its engineering properties.

CO2 Apply the knowledge of engineering fundamentals to determine the soll Apply
properties, strength, and stability of slope.

cO.3 Apply the knowledge of various Soil Mechanics theories and experimental Apply
studies to predict the stress equations and different failure modes of soil

co.4 Analyse the various properties of different soil samples including stress Analyze
distribution settlement and bearing capacity.

COE Investigate the merits and demerits of various soil tests and theories to Evaluate
compute an appropriate solution for the given scenario.

CO6 Evaluate the various soil testing methods to provide a suitable method for Evaluate
determining the soil parameters.

Text Books:
1. Punmia, B.C. Soil Mechanics and Foundations”, Laxmi Publications Pvt. Ltd. New Delhi, sixteenth

edition,2017.

Murthy, V.N.S., “Soil Mechanics and Foundation Engineering”, CBS Publishers Distribution Ltd., New
Delhi. 2018.

Reference Books:

1.

I1IS2720 — Code of Practice for soil test and IS 7894 — Code of Practice for stability od earthen dams.

2.

Gopal Ranjan and Rao A.S.R. “Basic and Applied soil mechanics”, New Age International Publishers,
Third edition, 2016.

Arora K.R. “Soil Mechanics and Foundation Engineering”, Standard Publishers and Distributors, New
Delhi, 2013.

Venkatramaiah, C. “Geotechnical Engineering”, New Age International Publishers, New Delhi, Sixth
edition, 2018.

MuniBudhu. “Soil Mechanics and Foundations”. Wiley India Edition, 2016.
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21UCEA403 STRUCTURAL ANALYSIS -1

Course Learning Objectives:
e To Analyze the pin-jointed plane and space truss.
e To analyse the indeterminate structures for internal forces by slope deflection method&Moment
distribution method.
¢ To learn the method of drawing influence lines and its uses in various applications like beams, bridges
and plane trusses.

e To analyse the arches and suspension bridges

Unit| | ANALYSIS OF TRUSSES 12

Determinate and indeterminate trusses - analysis of determinate trusses - method of joints -method of sections
- Deflections of pin-jointed plane frames - lack of fit - change in temperature - method of tension coefficient -

application to space trusses.

Unit 1l SLOPE DEFLECTION METHOD 12

Slope deflection equation- Analysis of continuous beams and rigid frames - Support settlements.

Unit IIl | MOMENT DISTRIBUTION METHOD 12

Stiffness and carry over factors — Distribution and carryover of moments - Analysis of continuous Beams -

Plane rigid frames with and without sway — Support settlement.

Unit IV | 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 - Muller Breslau®s principle — Application of Muller Breslau“s principle to propped cantilever and two span

continuous beams - Indirect model analysis forinfluence lines of indeterminate structures — Beggs deformeter.

UnitV | ARCHES 12

Arches - Types of arches — Analysis of three hinged, two hinged and fixed arches - Parabolic and circular

arches — Settlement and temperature effects.

TOTAL - 60 Periods
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Course Outcomes:

After the successful completion of the course, Students will be able to,

COs CO Statements BT Levels

co.l Describe the concepts and principles of bending theory, column theory and Understand
failure theories.

CO2 Apply various methods to compute shear force, bending moment and Apply
deflection of determinate and indeterminate beams .

cO.3 Determine load carrying capacity and stresses induced in columns, cylinders, Apply
spherical shells and hooks.

co.4 Analyze the beams and columns for different support conditions and cylinder, Analyze
spherical shells and curved beams for different loading conditions.

COE Investigate reinforcement and deflection distribution as per SFD & BMD and Analyze
codal provisions respectively.

CO6 Investigate stress strain distribution of beams, columns, cylinders and Evaluate
spherical shells using any analysis software.

Text Books:

1. Bhavikatti, S.S, Structural Analysis,Vol.1,& 2, Vikas Publishing House Pvt.Ltd.,NewDelhi-4, 2014.

2. Punmia, B.C., Arun Kumar, Ashok Kumar., Theory of structures, Laxmi Publications, New Delhi, 2014.

Reference Books:

1. William Weaver, Jr and James M.Gere, Matrix analysis of framed structures, CBS.

2. Publishers & Distributors, Second Edition, Delhi, 2004.

3. Reddy .C.S, “Basic Structural Analysis”, Tata McGraw Hill Publishing Company, 2005.

4. Negi L.S. and Jangid R.S., Structural Analysis, Tata McGraw Hill Publishing. Co. Ltd. 2004.

5. Bhavikatti, S.S, Matrix Method of Structural Analysis, I. K. International Publishing HousePvt.Ltd.,New

Delhi-4, 2014.
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21UCE404 WASTE WATER ENGINEERING L TP C3:

Course Learning Objectives:
e To develop the ability to apply basic understanding of physical, chemical, and biological phenomena for
successful design,operation and maintenance of sewage treatment plants.
e To have adequate knowledge about the basic concepts of sewage composition and various sewage
treatment processes and its design.

e To provide the adequate information on various disposal standards for industrial effluents.

Unit | PLANNING AND DESIGN OF SEWERAGE SYSTEM 9

Characteristics and composition of sewage -- population equivalent -Sanitary sewage flow
estimation — Sewer materials — Hydraulics of flow in sanitary sewers — Sewer design - Storm runoff estimation
— DWF and WWF - sewer appurtenances — sewage pumping-drainage in buildings-plumbing systems for

drainage - Discharge standards for Effluents - General layout of house drainage - street connections

Unit 1l PRIMARY TREATMENT OF SEWAGE 8

Objectives — Unit Operations and Processes — Selection of treatment processes — Onsite sanitation - Septic
tank- Primary treatment — Principles, functions, design, Operation and Maintenance aspects of sewage

treatment units - screens - grit chamber - primary sedimentation tanks.

Unit Il | SECONDARY TREATMENT OF SEWAGE 10

Objectives — Selection of Treatment Methods — Principle, Functions, design and Operation and Maintenance -
Activated Sludge Process and Extended aeration systems — Rotating biological contactors -Trickling filters

Waste Stabilization Ponds.

Unit IV | ADVANCES IN SEWAGE TREATMENT 8

Sequencing Batch Reactor — Moving bed biofilm reactor - Membrane Bioreactor — Anaerobic digestion -
Reclamation and Reuse of sewage — Constructed Wetland - Nutrient removal systems - Operation and

Maintenance.

UnitV | SEWAGE DISPOSAL AND SLUDGE MANAGEMENT 10

Dilution — Self-purification of surface water bodies - Oxygen sag curve — deoxygenation and reaeration - Land
disposal — Sewage farming — sodium hazards - Soil dispersion system. Objectives - Sludge characterization —
Sludge Thickening — Dewatering — Drying — ultimate residue disposal — UASB — Biogas Recovery - Septage

Management.

TOTAL - 45 Periods
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Course Outcomes:

After the successful completion of the course, Students will be able to,

COs CO Statements BT Levels
Explain the concepts of wastewater sources, sludge composition and various

CO.1 Understand
sewage treatment processes.
Apply the knowledge of sewage flow principles to calculate the sewage

CO0.2 | generation, design of sewer pipe line, wastewater treatment process and Apply
sludge disposal methods.
Analyze the quality of sewage to decide the treatment process, sewer

CO.3 _ Analyse
appurtenances and disposal methods.
Design the sanitary sewer system, wastewater treatment process and

co.4 o _ Apply
characteristics of sludge that meet the discharge standards.
Evaluate the wastewater characteristics to provide valid conclusion for

CO.5 ) Evaluate
treatment processes and disposal methods.

CO0.6 | Select and apply appropriate advanced treatment techniques using autocad . Apply

Text Books:

1. Garg, S.K., Environmental Engineering Vol. Il, Khanna Publishers,New Delhi, 2015.

2. Duggal K.N., “Elements of Environmental Engineering” S.Chand and Co. Ltd., New Delhi, 2014.

3. Punmia B.C, Jain A.K and Jain A.K, “Environmental Engineering Vol-II” Laxmi Publications, 2010.

Reference Books:

1. Manual on Sewerage and Sewage Treatment Systems Part A,B and C, CPHEEO, Ministry of Urban

Development, Government of India, New Delhi, 2013.

2. Metcalf and Eddy- Wastewater Engineering—Treatment and Reuse, Tata Mc.Graw-Hill Company,

NewDelhi, 2010.

3. Syed R. Qasim “Wastewater Treatment Plants”, CRC Press, Washington D.C.,2010.

4. Gray N.F, “Water Technology”, Elsevier India Pvt. Ltd., New Delhi, 2006.
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21UCE405 HIGHWAY ENGINEERING

Course Learning Objectives:
e To give an overview about the highway engineering with respect to, planning, design, construction and
maintenance of highways as per IRC standards, specifications and method
e Tointroduce the fundamentals related to the Planning and design of road components.
e To provide knowledge on various materials of pavement construction and method of design of
highway construction.

Unit | HIGHWAYPLANNING AND ALIGNMENT 9

Significance of highway planning — Modal limitations towards sustainability — History of road
development in India — factors influencing highway alignment — Soil suitability analysis — Road ecology —
Engineering surveys for alignment, objectives, conventional and modern methods — Classification of

highways — Locations and functions — Typical cross sections of Urban and Rural Roads.

Unit 1l GEOMETRICDESIGNOFHIGHWAYS 9

Crosssectionalelements—Sightdistances—
Horizontalcurves,Superelevation,transitioncurves,wideningatcurves—Verticalcurves—

Gradients,Specialconsiderationforhillroads—Hairpinbends-Lateralandverticalclearanceatunderpasses.

Unit Il DESIGNOFFLEXIBLE ANDRIGIDPAVEMENTS 9

Pavement components and their role — Design principles -Design practice for flexible and

rigidPavements(IRCmethodsonly)—Embankments-ProblemsinFlexiblepavementdesign.

Unit IV | HIGHWAYCONSTRUCTIONMATERIALS ANDPRACTICE 9

Highway construction materials, properties, testing methods — CBR Test for sub grade — tests
onaggregate & bitumen — Test on Bituminous mixes-Construction practice including modern materialsand
methods, Bituminous and Concrete road construction, Polymer modified bitumen, Recycling, Different
materials — Glass, Fiber, Plastic, Geo-Textiles, Geo-Membrane (problem not included) -

Qualitycontrolmeasures—Highwaydrainage—Constructionmachineries.

Unit V EVALUATION ANDMAINTENANCEOFPAVEMENTS 9
Pavement distress in flexible and rigid pavements — Types of maintenance —
PavementManagement Systems — Pavement evaluation,roughness,present serviceability
index,skidresistance,structuralevaluation,evaluationby deflectionmeasurements—

Strengtheningofpavements—HighwayProjectformulation.

TOTAL: 45 PERIODS
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Course Outcomes:

After the successful completion of the course, Students will be able to,

COs CO Statements BT Levels

CO.1 | Formulate the highway alignment using the engineering surveys. Understand

CO0.2 | Design the sectional elements of the horizontal curves. Apply

CO.3 | Demonstrate the need for gradient in horizontal curves . Create
Design pavement mixes using the alternative materials such as

Cco.4 _ _ Apply
Geotextiles & Plastics.
Investigate the characteristics of modern materials used in road

CO.5 _ Evaluate
construction.

CO.6 | Evaluate the pavements based on deflection and service conditions. Evaluate

Text Books:

1. Khanna.S.K.,Justo.C.E.GandVeeraragavanA.—HighwayEngineeringll,NemchandPublishers,2014.

2. SubramanianK.P.,—Highways,Railways,AirportandHarbourEngineeringll,ScitechPublications(India),C

hennai,2010

3. Kadiyali.L.R.—PrinciplesandPracticeofHighwayEngineeringll,KhannaTechnicalPublications,8thedition

Delhi,2013

Reference Books:

1. ReferenceBooks:

2. Agarwal,M.M.,—IndianRailwayTrackll,SachdevaPress,NewDelhi,2013.

3. Mundrey.J.S.,—RailwayTrackEngineeringl TataMcGraw-Hill[Education,2009.
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21UCE406 APPLIED HYDRAULIC ENGINEERING

Course Learning Objectives:
e To impart basic knowledge about the open channel flows with analysis of uniform flow, gradually varied
flows and rapidly varied flows.
e To impart knowledge on performance characteristics of turbines.

¢ To impart knowledge on performance characteristics of pumps.

Unit | UNIFORM FLOW 9

Definition and differences between pipe flow and open channel flow - Types of Flow - Properties of open
channel — Types and Regimes of flow - Velocity distribution in open channel — Modern flow measuring
Techniques in Open Channel Flow - - Steady uniform flow: Chezy equation, Manning equation - Best hydraulic

sections for uniform flow — Wide open channel - Specific energy — Ciritical flow and its computations.

Unit Il | GRADUALLY VARIED FLOW 9

Dynamic equation of gradually varied flow — drawdown and backwater curves - Types of flow profiles -

Classifications: Computation by Direct step method and Standard step method — Change in Grades.

Unit Ill | RAPIDLY VARIED FLOW 9

Application of the momentum equation for Rapidly varied Flow - Hydraulic jumps - Types - Energy dissipation —

positive and negative surges (Basic Concepts Only)

Unit IV | TURBINES 9

Turbines - Classification - Impulse turbine — Pelton wheel - Reaction turbines - Francis turbine - Kaplan turbine

- Draft tube - Cavitations - Performance of turbine - Specific speed - Runaway speed.

UnitV | PUMPS 9

Classification of Pumps - Centrifugal pumps — work done - Cavitations in pumps - specific speed of pump -
characteristics Curves - Multistage pumps - Reciprocating pumps - Negative slip - Indicator diagrams and its

variations - Air vessels - Savings in work done.

TOTAL: 45 PERIODS
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Course Outcomes:

After the successful completion of the course, Students will be able to,

COs CO Statements BT Levels
CO.1 | Describe the basic concepts of open channel flows and hydraulic machines. Understand
CO0.2 | Determine the characteristics of open channel flow and hydraulic machines. Apply
co3 Analyze the various flow profiles in open channel flow using different Analyze
methods.
Evaluate the fluid flow characteristics in open channels under various flow Evaluate

CO0.4 | conditions and efficiencies of turbines and pumps based on head, specific
speed and discharge.

COE5 Create a model/Program of hydraulic structures using engineering services to Apply
predict the fluid flow.
CO6 Make an effective communication and presentation as an Individual/team in Apply
hydraulic Engineering related problems.
Text Books:

1. Bansal R.K. Fluid Mechanics and Hydraulic Machines, Laxmi Publications, New Delhi, 2018.

2. K. Subramaniya, Flow in open Channels.

3. Modi P.N. and Seth S.M., Hydraulics and Fluid Mechanics, Standard Book House, New Delhi, 2002.

Reference Books:

1. VenTe Chow, Open Channel Hydraulics , McGraw Hill , New York, 2009.

2. Rajesh Srivastava, Flow through open channels, Oxford University Press, NewDelhi, 2008.

3. Rajput R.K, Fluid Mechanics and Hydraulic Machines, Laxmi Publications, New Delhi, Ninth Edition
2010

79




21UCE407 WATER AND WASTEWATER ANALYSIS LABORATORY

Course Learning Objectives:
o To convey the principles of testing of water and wastewater.
e To carryout air and noise pollution measurements.

e To provide analyzing methods for water and waste water with modern tools.

LIST OF EXPERIMENTS

1. Sampling and preservation methods and significance of characterization of water and Waste water.
(Demonstration only).
2. Determination of
(i) pH and turbidity
(ii) Hardness
Determination of iron & fluoride using spectrophotometer
Determination of alkalinity

Determination of Chlorides

3
4
5
6. Determination of Ammonia Nitrogen using spectrophotometer
7. Determination of Sulphate

8. Determination of Optimum Coagulant Dosage

9. Determination of available Chlorine in Bleaching powder

10. Determination of dissolved oxygen

11. Determination of suspended, volatile and fixed solids

12. Determination of BOD

13. Determination of COD

14. Determination of heavy metal using AAS.

15. Determination of air quality with ambient dust sampler.

16. Determination of ambient noise.

17. Determination of MPN index of given water sample (Demonstration only).

TOTAL - 30 Periods
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Course Outcomes:

After the successful completion of the course, Students will be able to,

COs CO Statements BT Levels

co1 Determine the physical and chemical characteristics of given water, Apply
wastewater and sample.

CO2 Use modern equipment in prediction of ambient air quality and micro level Apply
contaminants.

CO0.3 | Select suitable methods and perform tests for water and waste water. Analyze

CO.4 | Suggest suitable design treatment technology for the given wastewater. Analyze

CO5 Investigate the quality of water and wastewater samples based on the level of Apply
contamination.

COb Examine the microbial contaminants present in wastewater to adopt modern Evaluate
techniques.

References:

1. Standard methods for the examination of water and wastewater, APHA, 20th Edition, Washington,
1998.

2. 2. Garg, S.K., “Environmental Engineering Vol. | & II”, Khanna Publishers, New Delhi.

3. 3. Modi, P.N., “Environmental Engineering Vol. | & II”, Standard Book House, Delhi-6 .

IS Codes:

1. IS 3025 (Part 1-60) Indian Standard Methods of sampling and test (physical and Chemical) for water

and wastewater.

IS 10500: 2012 Indian Standard Drinking Water Specifications.
CPCB air pollution std.

4. 1S 3025 (Part 1-60) Indian Standard Methods of sampling and test (physical and Chemical) for water

and wastewater.
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21UCE408 HYDRAULIC ENGINEERING LABORATORY

Course Learning Objectives:

To provide fundamental knowledge on properties of fluid flow and flow measuring devices.
To familiarize the determination of major and minor losses in pipes.

To provide hands on experience in characteristics of pumps and turbines.

LIST OF EXPERIMENTS

e T
A W N B O
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Flow measurement using Rotameter.
Flow through Venturimeter and Orifice meter.
Flow through Notches.
Bernoulli’'s Experiment.
Friction factor estimation in pipes .
Minor losses in Pipes with enlargement and contraction.
Characteristics of Centrifugal pumps.
Characteristics of Submersible pump.
Characteristics of Reciprocating pump .

. Characteristics of Pelton wheel turbine.

. Characteristics of Francis turbine.

. Determination of Metacentric height.

. Study of Pressure Measuring Devices.

. Hydrostatic force on Flat Surfaces[Normal / Inclined].

TOTAL - 30 Periods
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Course Outcomes:

After the successful completion of the course, Students will be able to,

COs CO Statements BT Levels

co1 Apply the concept of fluid Mechanics to measure the various fluid static and Apply
Dynamic Parameters.

co.2 Categorize the performance of flow measuring devices under varying flow Analyze
conditions.

CO0.3 | Demonstrate the concept of Stability of floating bodies. Analyze

CO.4 | Evaluate the performance characteristics of Pumps and Turbines. Evaluate

COE5 Analyze a variety of practical fluid-flow devices and utilize hydraulic principles Analyze
in design.

CO.6 | Analyze the flow through pipes inclusive of their head losses. Analyze

Text Books:

1. Dr.R.K.Bansal Fluid Mechanics and Hydraulic Machines,Laxmi Publication Private Ltd. New Delhi 2018.

2. Sarbjit Singh. Experiments in Fluid Mechanics, PHI Learning Private Ltd., New Delhi 2009.

3. Modi P.N. and Seth S.M., Hydraulics and Fluid Mechanics. Standard Book House, New  Delhi, 2000.

4. Subramanya, K. Flow in open channels, Tata McGraw - Hill pub. Co., 2000.
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21UCE501 STRUCTURAL ANALYSIS -l

Course Learning Objectives:
e Tointroduce the importance of plastic analysis to calculate the collapse loads for beams and frames.
e To formulate the element stiffness matrix and assemble the structure stiffness matrix for solving
indeterminate problems.
e To analyse statically indeterminate structures by imposing boundary conditions on flexibility matrix.

e To analyse the suspension bridges and space truss.

Unit | PLASTIC ANALYSIS OF STRUCTURES 12

Beams in pure bending — 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.

Unit Il | MATRIX STIFFNESS METHOD 12

Restrained structure —Formation of stiffness matrices - equilibrium condition - Analysis of Continuous Beams,

Pin-jointed plane frames and rigid frames by direct stiffness method.

Unit Il | MATRIX FLEXIBLITY METHOD 12

Degree of Static Indeterminacy -Primary structures - Compatibility conditions — Formation flexibility matrices -
Analysis of indeterminate pin- jointed plane frames, continuous beams and rigid jointed plane frames by direct

flexibility approach.

Unit IV | SPACE AND CABLE STRUCTURES 12

Analysis of Space trusses using method of tension coefficients — Beams curved in plan - Suspension cables —

suspension bridges with two and three hinged stiffening girders.

UnitV | APPROXIMATE ANALYSIS OF FRAMES 12

Approximate analysis for gravity loadings — substitute frame method for maximum moments in beams and
columns — Approximate analysis for horizontal loads — portal method and cantilever method — assumptions —

axial force, shearing force and bending moment diagrams.

TOTAL - 60 Periods

85




Course Outcomes:

After the successful completion of the course, Students will be able to,

COs CO Statements BT Levels

co.l Describe the fundamental principles of analysis of beams, pin jointed frames, Understand
rigid frames and arches.

CO2 Compute the member forces and deflection of determinate and indeterminate Apply
structures.

cO.3 Apply the slope defection and moment distribution methods to solve the Apply
beams and rigid frames under different loading conditions.

co.4 Analyze the support moments, Shear forces for statically indeterminate and Analyze
determinate structures using various analytical methods.

COE Analyze the vertical reaction, horizontal thrust and bending moment for two Analyze
and three hinged arches.

CO6 Investigate the SFD & BMD of determinate and indeterminate structures using Evaluate
classical methods and modern tools.

Text Books:

1. Bhavikatti,S.S, Structural Analysis,Vol.1 & 2, Vikas Publishing House Pvt.Ltd., NewDelhi-4, 2014.

2. Punmia.B.C, Ashok Kumar Jain and Arun Kumar Jain, Theory of structures, Laxmi,

Publications,2004

Reference Books:

1. Negi.L.S and JangidR.S ., Structural Analysis , Tata McGraw-Hill Publishers, 2004.

2. Reddy C.S., Basic Structural Analysis, Tata McGraw Hill Publishing Co. Ltd., Third Edition,2010.

3. Gambhir.M.L., Fundamentals of Structural Mechanics and Analysis, PHI Learning Pvt. Ltd., 2011.

4. Vazrani.V.N And Ratwani,M.M, Analysis of Struc.
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21UCE502 FOUNDATION ENGINEERING
3 0 3

Course Learning Objectives:

e To acquire knowledge on planning and execution of geotechnical site investigation.

¢ To understand the design parameters of different type of foundations as per code.

e To familiarize the concept of earth pressure theories and retaining wall analysis.

e To understand the pile foundation, its type, capacity and settlement.

¢ To impart knowledge on basic concepts of special foundation.
Unit | Site Investigation and Selection of Foundation 9

Introduction — Scope and objectives — Methods of exploration — Depth of boring- spacing of bore hole —
Standard penetration test — significance — sampling — types, techniques and requirements- Bore log and report
writing — data interpretation- strength parameters and liquefaction potential — Selection of foundation based on

soil condition.

Unit Il | Bearing Capacity and Settlement of Shallow Foundation 9

Introduction — Types - Location and depth of foundation — Codal Provisions - Bearing capacity of shallow
foundation — Terzaghi’s theory, Meyerhoff’s theory and BIS formula — Factors affecting bearing capacity - In-
situ tests (Plate load, SPT and SCPT) — allowable bearing pressure - Seismic considerations in bearing
capacity evaluation — Determination of settlement of foundations on granular and clay deposits — Total and

differential settlement — Methods of minimizing settlements.

Unit Il | Pile Foundation 9

Introduction — Types of piles and their function — Factors influencing the selection of pile — Load carrying
capacity of single pile in granular and cohesive soil — Static formula - Dynamic formulae — Capacity from in-situ
tests (SPT and SCPT) — Negative skin friction — Uplift capacity — Group capacity by different methods (Feld’s
rule, Converse-Labarre formula and block failure criterion) - Pile load test & Interpretation — Under reamed piles

- Settlement of pile groups — Codal provision.

Unit IV | Earth Pressure and Retaining Walls 9

Introduction — Types of retaining wall - Plastic equilibrium in soils — Active and passive states — Rankine’s
theory- Cohesionless and cohesive soil - Coulombs wedge theory — Condition for critical failure plane —
Graphical methods — Rebhann and Culmann methods — Determination of earth pressures by analytical

methods - stability analysis for retaining walls — Codal Provision.
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Unit V | Raft and Special Foundation

9

Introduction — Raft and Pile Raft — Types — Design — Bearing capacity and Settlement - Machine Foundation

(Principles only) - Foundations of transmission line towers — data requirements — forces - choice of foundation

type - design procedure only - Well foundation - Tilt and shift - Remedial measures- Bearing capacity - methods

of construction - settlement - lateral stability — Recent scenario.

TOTAL - 45 Periods

Course Outcomes:

After the successful completion of the course, Students will be able to,

COs CO Statements BT Levels

co1 Explain the concept of exploration techniques, earth pressure analysis for Understand
various types of foundations.

co2 Apply the knowledge of sub-surface investigation, various foundation types Apply
and testing its capacity, to find the solution for geotechnical problems.

cO.3 Present the failures in slopes and suggest appropriate improvement methods Apply
for foundation.

co.4 Analyze the bearing capacity of different foundations using the principles of Analyze
various theories, exploration techniques and in-situ tests.

COE5 Evaluate the earth pressure, safe load, and settlement to provide a suitable Evaluate
foundation by examining the safety and economic conditions.

CO6 Design the foundation and retaining structure based on the load carrying Create
capacity and settlement with appropriate consideration for safety.

Text Books:

1. Venkatramaiah, C. “Geotechnical Engineering”, New Age International Publishers, New Delhi, 2017.

2. Murthy, V.N.S., “Soil Mechanics and Foundation Engineering”, CBS Publishers and Distributers Ltd.,

New Delhi, 2015.

3. Arora K.R. “Soil Mechanics and Foundation Engineering”, Standard Publishers and Distributors, New

Delhi, 2011.

4. Punmia, B.C. Soil Mechanics and Foundations”, Laxmi Publications Pvt.Ltd., New Delhi, 2005.

5. Venkatramaiah, C. “Geotechnical Engineering”, New Age International Publishers, New Delhi, 2017.

Reference Books:

1. GopalRanjan and Rao A.S.R. “Basic and Applied soil mechanics”, New Age International (P) Ltd, New

Delhi, 2016.
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2. Varghese, P.C.,”Foundation Engineering”, Prentice Hall of India Private Limited, New Delhi, 2012.

3. Das, B.M, “Principles of Geotechnical Engineering”, Thompson Brooks/ Coles Learning, Singapore,
5th Edition, 2014.

4. Purushothma Raj P “Soil Mechanics and Foundation Engineering” 2nd Edition, Pearson Education,
2013.

5. Bowles J.E, “Foundation Analysis and design”, McGraw-Hill, 1994.

IS Codes: (If necessary for your course)

1. 1S 6403 - Code for practice of bearing capacity of shallow foundation.

2. 1S 2911 - Code for practice of Pile foundation (Section 1 & 2).

3. 1S 5121-1969 — safety coding of pile.

4. IS 2950 -1 (1981) — Code of Practice for design and Construction of raft foundation.

5. IS 14458 — 1997 Guidelines for Retaining wall on hill area (Part 1 & 2)
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21UCE503 DESIGN OF REINFORCED CONCRETE ELEMENTS

Course Learning Objectives:
e To Impart the usage of codes for strength, serviceability and durability.
e To have knowledge in designing various structural elements design and detail the basic elements like
beam, slab, column, footing and staircase.

e To afford knowledge in analysis and design of RC framed structures including planning and drawings

Unit | INTRODUCTION TO WORKING STRESS AND LIMIT STATE METHODS 6+3

Assumptions made in the working stress method — Permissible stresses — Flexural members - moment of
resistance of singly and doubly reinforced rectangular sections - - Concepts of limit state design, Characteristic
loads, Characteristic strength, Partial loads and Material Safety factors, Representative stress, strain curves,
Assumptions in limit state design, Stress block parameters, moment of resistance of singly and doubly

reinforced rectangular sections.

Unit Il | DESIGN OF SLABS 7+3

Design of one-way slabs, two-way slabs, Continuous slabs using IS coefficients. Draw reinforcement detailing
as per SP 34.

Unit Ill | DESIGN OF BEAMS 12+3

Limit state analysis and design of singly reinforced, doubly reinforced beams - Limit state design of T and L
beam sections - Limit state analysis and design of sections for shear and torsion, Concept of bond, anchorage
and development length, I.S Code provisions. Design examples in simply supported beams. Draw

reinforcement detailing as per SP 34.

Unit IV | DESIGN OF COLUMNS 8+3

Types of columns — Design of short columns for axial load, combined axial load with uniaxial and biaxial

bending - use of design aids. Draw reinforcement detailing as per SP 34.

UnitV | DESIGN OF FOOTINGS AND STAIRCASE 12+3

Footings: Different types of footings—Design of isolated, square, rectangular and circular footings. Types of
stairs — Types of Staircases — Design of dog-legged and open well Staircase. Draw reinforcement detailing as
per SP 34.

TOTAL 45(L) + 15(P) = 60 Periods

90




Course Outcomes:

After the successful completion of the course, Students will be able to,

COs CO Statements BT Levels

CO.1 | Explain the code provisions for the design of structural elements. Understand

CO.2 | Apply the limit state concepts for the design of structural elements. Apply

co.3 Analyze the safety and serviceability requirements of various structural Analyze
elements as per IS code.

co.4 Analyze the reinforcement detailing of various structural elements as per IS Analyze
code.

CO.5 | Create the models of structural elements for the Engineering community. Analyze

CO6 Construct the reinforcement detailing of structural elements as per IS codes Apply
using Auto CADD software.

Text Books:
1. Krishnaraju.N “ Design of Reinforced Concrete Structures “, CBS Publishers & Distributors Pvt. Ltd.,

New Delhi, 2015.

2. Ramachandra, “Limit state Design of Concrete Structures” Standard Book House, New Delhi, 2018.

3. Varghese, P.C., “Limit State Design of Reinforced Concrete”, Prentice Hall of India, Pvt. Ltd., New
Delhi, 2010.

4. Pillai&DevdasMenon, “Reinforced concrete design”, 3rd Edition, Tata McGraw Hill, New Delhi, 2009.

Reference Books:

1. Gambhir. M.L., "Fundamentals of Reinforced Concrete Design", Prentice Hall of India Private Limited,
New Delhi, 2006.

2. Unnikrishna Pillai, S., Devdas Menon, “Reinforced Concrete Design”, Tata McGraw Hill Publishing
Company Ltd., 2009.

3. Punmia. B.C., Ashok Kumar Jain, Arun Kumar Jain, “Limit State Design of Reinforced Concrete”,
Laxmi Publication Pvt. Ltd., New Delhi, 2007.

IS CODES:
1. IS 456:2000, Code of practice for Plain and Reinforced Concrete, Bureau of Indian Standards, New

Delhi, 2000.

2. SP16: “Design Aids for Reinforced Concrete to IS 456, New Delhi, 1999.

3. Sp 34 - 1987 Handbook on Concrete Reinforcement and Detailing.
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21UCE507 CREATIVE THINKING AND INNOVATION

Course Learning Objectives:
o To develop next generation Entrepreneurs and Creative Leaders to resolve live challenges.
e To transform innovative ideas into successful businesses.

o To use arange of creative thinking tools to develop Out of the Box Ideas.

Introduction to Creativity and Innovation- Creative Techniques - Problem Identification through Brain Storming -
Solution Identification through Creative Techniques - Presentation on the Innovative Idea - Market Analysis -
Revenue and Business Model - Preparation of promotional aids - Customer Feedback Analysis.

Course Outcomes:

After the successful completion of the course, Students will be able to,

COs CO Statements BT Levels
Demonstrate the ability to assess societal, health and safety issues and the Valuing —

CO.1 | consequent responsibilities relevant to the professional engineering practice Affective
Valuing — Affective Domain Domain

Examine impact on environment and society in the proposed innovative idea Organization —

CO0.2 | and provide solutions for sustainable development Organization — Affective Affective
Domain Domain

cO.3 Adapt themselves to work in a group as a member or a leader for efficiently Affective
executing the given task . Affective Domain. Domain.

co.4 Apply modern techniques to provide valid conclusion following the norms of Apply
engineering practice. (Apply)

CO.5 | Analyze the market potential and evolve the product strategy. Analyse

. Develop sustainable innovative solutions for societal issues with consideration Create

for public health, safety and environment.
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21UCE508

SOIL MECHANICS LABORATORY

Course Learning Objectives:

e To give exposure on classification of soil based on index properties.

e To provide knowledge on the shear strength of the given soil.

e To study about the compressibility of soil sample.

LIST OF EXPERIMENTS

Index Properties

1.

N o o s~ wDh

Specific gravity of soil grains.

Grain size distribution - Sieve analysis.

Wet Sieve analysis — Hydrometer test (Study).

Relative density of sand.

Atterberg’s limits test - Differential free swell test.

Determination of Moisture - Density relationship using Standard Proctor Test.

Permeability determination (constant head and falling head methods).

Determination of shear strength parameters by

8.

Direct shear test on cohesion less soil .

9. Unconfined compression test on cohesive soil .

10. Triaxial compression test (Study).

11. One dimensional consolidation test (Determination of co-efficient of consolidation only).

12. Field density test (Core cutter and sand replacement methods).

13. Determination of CBR Value of various soil types.

TOTAL - 30 Periods
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Course Outcomes:

After the successful completion of the course, Students will be able to,

COs CO Statements BT Levels

CO.1 | Apply the knowledge of soil mechanics to find the index properties of soil. Apply

co2 Apply the concepts of Cohesion and consolidation to find the shear strength Apply
parameters of soil.

cO.3 Analyze the Moisture Density relationship, nature of flow and Grain size Analyze
distribution of the given soil sample.

co.4 Evaluate the CBR value of various soil types and investigate the suitability of Evaluate
soil for various applications.

COE5 Make use of problem solving approaches to various current issues regarding Apply
failure of soil.

COb Justify the suitability of various soil stabilization techniques based on its Apply
physical and mechanical properties and submit your report.

REFERENCES:

1. 1S2720 — Code of Practice for Index and Engineering Property test for Soil.

2. Punmia, B.C. Soil Mechanics and Foundations”, Laxmi Publications Pvt. Ltd. New Delhi, sixteenth

edition,2017.

3. Murthy, V.N.S., “Soil Mechanics and Foundation Engineering”, CBS Publishers Distribution Ltd., New

Delhi. 2018.
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21UCES09 (During IV semester Summer Vacation 2 weeks) olol|o

SURVEY CAMP L] T|P C

Course Learning Objectives:

The objective of the survey camp is to enable the students to get practical training in the field work.
Groups of not more than six members in a group will carry out each exercise in survey camp. The camp
must involve work on a large area of not less than 40 acres outside the campus (Survey camp should
not be conducted inside the campus). 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.

LIST OF EXPERIMENTS

Two weeks Survey Camp will be conducted during summer vacation in the following activities:

1.
2.
3.

N o g bk

Triangulation Survey.

Trilateration Survey.

Contouring.

i. Radial tachometric contouring - Radial Line at Every 45 Degree and Length not

Less than 60 Meter on each Radial Line.

ii.Block Level/ By squares of size at least 100 Meter x 100 Meter at least 20 Meter interval.
ii.L.S & C.S - Road and canal alignment for a Length of not less than 1 Kilo Meter at least LS at
Every30M and C.S at every 90m.

Offset of Buildings and Plotting the Location.

Use of GPS to determine latitude and longitude and locate the survey camp location.
Traversing using GPS.

Traversing using Total station.

TOTAL - 30 Periods

Course Outcomes:

After the successful completion of the course, Students will be able to,

COs CO Statements BT Levels

CO.1 | Apply modern surveying techniques in field to establish horizontal control. Apply

CO0.2 | Plot the profile of the earth surface using different leveling methods Analyze

co.3 Apply the modern survey equipment to locate the given traverse for various Analyze
engineering works

CO.4 | Familiarize in setting out work for plotting of buildings to the site. Analyze
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INTERPERSONAL SKILLS LABORATORY
21UGS533

LIST OF EXPERIMENTS

Part - A: Communication and Leadership Projects
I) Speech Projects

1. The Open up Speech (Prepared Speech)
2. Speech Organizing to the Point (Prepared Speech)
3. Table Topics Speech

Il) Evaluation Projects

4. Speech Evaluation
5. TAG (Timer, Ah Counter and Grammarian) Evaluation

lll) Leadership Roles
6.Speech Master of the Day
7.General Evaluator
8.Table Topics Master

Part - B : Problem-Solving and Decision- Making Project

IV) Quality Circle Project

TOTAL - 30 Periods
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Course Outcomes:

After the successful completion of the course, Students will be able to,

COs | CO Statements BT Levels
Communicate orally with fluency and clarity in a given contextual Responding - Affective
co.l| .. . ,
situation Domain
Evaluate a speech and offer constructive evaluation of the speech | Evaluating - Cognitive
CO.2 _
Domain
Adapt themselves to work in a group as a member or a leader for | Organization — Affective
Co.3 efficiently executing the given task Domain
Analyze a problem and find appropriate solution Analyze - Cognitive
CO.4 .
Domain
Take decision by organizing relevant information and defining Create - Cognitive Domain
CO.5 alternatives
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VI SEMESTER
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L|T|P C
21UCE601 CONCRETE TECHNOLOGY

(Integrated course) 2101 3 4

Course Learning Objectives:
e To introduce students to various construction materials, techniques and practices commonly used in
civil engineering construction.
e To provide knowledge on the microstructure, admixtures, properties and mix design of concrete.

e To introduce the applications of special concretes and the concreting methods.

Unit | PRODUCTION OF CONCRETE AND ADMIXTURES 9

Production of concrete, mixing, compaction curing, Quality of water for use in concrete. Chemical admixtures -
Accelerators — Retarders - Plasticizers - Super plasticizers - Water proofers - Mineral Admixtures like Fly Ash,
Silica Fume, Ground Granulated Blast Furnace Slag and Metakaoline - Effects on concrete properties.

Unit Il SPECIAL CONCRETES 9

Special concrete; types and specifications — Lightweight concretes - foam concrete- self compacting concrete —
vacuum concrete - High strength concrete - Fibre reinforced concrete — Ferro cement - Ready mix concrete —

SIFCON - Shot Crete — Polymer concrete - High performance concrete - Geopolymer Concrete.

Unit Il | DURABILITY OF CONCRETE 9

Durability — definition and significance. Permeability, sulphate and acid attack, chloride attack and carbonation,
Resistance to freezing, , efflorescence, fire resistance- Quality control, Behavior of concrete in extreme
environment; temperature problem in concreting, hot weather, cold weather and under water conditions,
Inspection and testing of concrete-Concrete cracking, types of cracks, causes and remedies -Deterioration of

concrete and its prevention Repair and rehabilitation.(Case studies).

Lab Exercise on Concrete as Practical Component
I Design of concrete mix as per 1S-10262. Tests on fresh concrete:
Il. Tests on fresh concrete:

1. Slump Cone

2. Flow Table test
3. Compaction factor
4

Vee Bee test

lll. Tests on hardened concrete:
5. Compressive strength test,
6. Split tensile strength test,

7. Flexural strength test
IV. NDT tests

8. Rebound hammer

9. Pulse velocity test

TOTAL - 30 Periods
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Course Outcomes:

After the successful completion of the course, Students will be able to,

COs CO Statements BT Levels

CO.1 | Explain the Production, Properties, Mix proportion and Durability of Concrete. Understand

CO2 Estimate the Quantities of construction materials for concrete mix design. Apply

cO.3 Determine the mix design and properties of concrete using standard Apply
techniques.

co.4 Analyze the suitable special concrete and admixtures for different site Analyze

conditions & requirements.

COE5 Perform the Quality control test on Fresh, Hardened and Durability of Evaluate
" | Concrete properties.

Make use of problem solving approaches to various current issues regarding Respond
CO.6 | deterioration of concrete and its prevention techniques and make decisions in

teams.

Text Books:

1. Gupta.B.L., Amit Gupta, "Concrete Technology", Jain Book Agency, 2014.

2. Shetty,M.S, "Concrete Technology", S.Chand and Company Ltd, New Delhi, 2020.

3. Bhavikatti.S.S, “ Concrete Technology”, I.K.International Publishing House Pvt. Ltd., New Delhi, 2015

4. Santhakumar. A.R., “Concrete Technology”, Oxford University Press India, 2018.

Reference Books:

1. Neville, A.M; "Properties of Concrete", Pitman Publishing Limited, London, 2000.

2. Gambhir, M.L; "Concrete Technology", 5thEdition, Tata McGraw Hill Publishing Co Ltd, New Delhi,
2017

3. Job Thomas, “Concrete Technology”, Cengage Learning India Pvt. Ltd., Delhi, 2015

4. Kumar P Mehta., Paulo J M Monterio., “Concrete - Microstructure, Properties and Materials”, McGraw
Hill Education (India) Private Limited, New Delhi, 2017.

IS Codes: (If necessary for your course)

1. IS code: 1S10262-2009 Concrete Mix Design, Bureau of Indian Standards, New Delhi
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21UCEG602 DESIGN OF STEEL STRUCTURES
3 0 4
Course Learning Objectives:
o To explore limit state design concepts and design of bolted and welded joints.
e To provide knowledge on design of tension members and compression members.
e To gain knowledge on design of industrial structures.
Unit | DESIGN OF CONNECTIONS 9+3

Steel Structures — Limit State Design Philosophy — Working Stress Design Philosophy — Review of 1S:800 —
1984 and IS 800 - 2007 — Partial Safety factors — Load combinations . Design of Bolted Connections — Welded
Connections — Prying action — Eccentric connections — Mini Project (Alternate Assessment).

Unit Il | TENSION MEMBERS 9+3

Design of tension members — Calculation of Net Section including lag effects — Staggered Holes and Block

Shear — Design of tension splice.

Unit Il | COMPRESSION MEMBER 9+3

Buckling Class — Flexural Buckling and Flexural —Torsional Buckling — Effective length factor — Column
Formula Design of Compression member — Strut — Stanchion — Column Splicing — Built up Columns — Load

comparison of column & Built up column- Lacing and Battening.

Unit IV | FLEXURAL MEMBERS 9+3

Classification of the section: Plastic, Compact, Semi Compact, Slender- Laterally restrained beams — laterally

Unrestrained Beams — Lateral Torsional Buckling —Effects of restraints and Effective length- Beam columns.

Unit V | INDUSTRIAL STRUCTURES AND PLATE GIRDERS 9+3

Elements ofroof trusses — Purlins — Loads on trusses — Estimation of Wind Loads on Structures —Design of

Gantry Girder — Design of Plate Girder- Applications of Plate girder and purlin.

TOTAL PERIODS:45(L)+15(T) = 60
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Course Outcomes:

After the successful completion of the course, Students will be able to,

COs CO Statements BT Levels

co.l Explain the fundamental concepts of steel design such as connections and Understand
structural members.

CO2 Apply the basic concepts to design the structural steel members for industrial Apply
buildings.

cO.3 Determine the design strength for steel members and check the adequacy for Apply
the structural member connections.

co.4 Design the standard steel sections using various load combinations to check Analyze
the safety as per codal Provisions.

COE Analyse the behavior of different steel connections and strength Analyze
characteristics of various structural steel members.

CO6 Design the industrial building components under various loading conditions Analyze
using Staad pro software.

Text Books:

1. Subramanian.N, Design of Steel Structures, Oxford University Press, 2008.

2. Bhavikatti.S.S, Design of Steel Structures By Limit State Method as per IS: 800— 2015,

Reference Books:

1. Purnima B.C Ashok Kumar Join and Arun Kumar Join, “Design of Steel Structures” Laxmi publication
Pvt. Ltd, 2015.

2. Duggal S.K “Limit State Design of Steel Structures” McGraw Hill Education (India), 2014.

3. Narayanan.R.et.al. Teaching Resource on Structural Steel Design, Vol.I& 1l, INSDAG, Ministry of Steel
Publications, 2002.

4. NegilL.S.. Design of Steel Structures, Tata McGraw Hill Publishing Pvt Ltd, New Delhi,2007.

IS Codes: (If necessary for your course)

1. 1S 800:2015 Indian Standard General Construction in Steel — code of practice, Third Revision.

2. SP 6-1:1964(Reaffirmed 2003) Handbook for Structural Engineers.

3. 1S: 875 (Part I) - 1987(Reaffirmed 2003) Code of practice for design loads- Dead loads, Second

revision.

4. 1S: 875 (Part II) - 1987(Reaffirmed 2003) Code of practice for design loads-Imposed loads, Second

revision.
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IS: 875 (P