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e Physical activity

e Fami

Creative Arts

Universal Human Values
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Proficiency Modules
Lectures by Eminent People
Visits to local Areas
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CFA
ESE
HSMC
BSC
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PEC
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MC

*Note:

Continuous Formative Assessment

- End Semester Examination

Humanities & Social Sciences including Management
- Basic Science Courses

- Engineering Science Courses

- Professional Core Course

- Professional Elective Course

- Open Elective Course
- Mandatory Course

Passing minimum -50% in CFA and ESE
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TEMPLATE FOR OBE ELEMENTS

Name : Dr.K.Mahendran
Designation & Department/ Centre: Professor & Director i/c, Centre for Rural Technology
Academic Programme offered : B.Tech Civil Engineering

OBE Elements for  B.Tech Civil Engineering programme

Programme Educational Objectives (PEQ)

PEO 1: Students will gain the ability to identify, analyze, formulate, and solve different

challenging of civil engineering problems.

PEO 2: Students will develop professional skills that prepare them for immediate
employment or postgraduate study in Civil Engineering disciplines.

PEO 3: Students will develop abilities in the application of the necessary mathematical
tools, scientific basics, and fundamental knowledge of civil Engineering.

PEO 4: To produce graduates who are prepared for life-long learning and successful
careers as civil engineers.

PEO 5: Students will develop an understanding of the multidisciplinary approach and an
ability to relate engineering issues to broader social and human context, in which
their engineering contributions will be utilized.

PEO 6: Students will learn to communicate their ideas to be effective in collaboration

with other members of civil engineering teams.



Program Outcome (PO)

PO1: Become knowledgeable in the subject of Civil Engineering and apply the principles of
the same to the needs of the Employer / Institution /Enterprise/ Society.

PO2: Gain Analytical skills in the field/area of Civil Engineering

PO3: Understand and appreciate professional ethics, community living and Nation Building
initiatives

PO4: Graduates of Civil Engineering Programme will be able to design and conduct  experiments
as well as to analyze and interpret data.

PO5: Graduates of Civil Engineering will be able to use the techniques, skills, and modern civil
engineering tools, necessary for engineering practice.

POG6: Graduates of Civil Engineering Programme will be able to incorporate specific contemporary
issues into the identification, formulation and solution of a specific Civil Engineering
Problems.

PO7: Graduates of Civil Engineering program will be able to work on the basis of broad education
necessary to understand the impact of engineering solutions in a global, economic,
environmental, and societal context.

PO8: Graduates of Civil Engineering Programme will be able to understand the role of civil

engineers and ethical responsibility.

PO9: Graduates of Civil Engineering Programme will be able to function on multidisciplinary

teams



PROGRAMME SPECIFIC OUTCOME (PSO)

PSO 1: Apply the knowledge of Civil Engineering in the domain of Civil Engineering

PSO 2: Solve the complex problems in the field of Civil Engineering with an understanding
of the societal, legal and cultural impacts of the solution.

PSO3: Plan, analyze, design, prepare cost estimates and execute all kinds of Civil
Engineering Projects.

PSO4: Apply modern construction techniques, equipment and management tools so as to
complete the project within specified time and funds.

PSO 5: Provide suitable solution to the Civil Engineering Problems.



Definition of credit

1 Hr. Lecture(L) per Week 1 credit
1 Hr. Tutorial(T) per Week 1 credit
1 Hr. Practical(P) per Week 0.5 credits
2 Hr. Practical(Lab) Per week 1 credit




Distribution of Credits

Credits As Per

Allotted Credits

S Sty AICTE in GRI

Humanities and Social Sciences including

1 12 7
Management courses

2 | Basic Science courses 26 17
Engineering science courses including workshop,

3 | drawing, basics electrical/mechanical/computer 29 26
etc..

4 | Professional Core Courses 47 69
Professional Elective Courses relevant to chosen

5 SR 23 24
specialization/branch
Open Subjects — Electives from other technical

6 . : 11 10
and/or emerging subjects
Project work, seminar and internship in industry

7 | or appropriate work place/academic and research 12 15
institutions in India/Abroad

8 | Mandatory courses / Value Added courses - -

Total 160 168




Humanities and Social Sciences including Management courses — 7 credits

Hours per

w Marks
eek
S.NO Category Course Code Course Title C Total
L T |P CFA | ESE
1. HSMC 21ENGUO1C1 English 2 |- 2 3 40 60 100
Professional practice,
2. HSMC 21BCEU0528 Law and Ethics 2 2 40 60 100
Introduction to Civil
3. HSMC 21BCEU0205 Engineering 2 2
Total 7 - |2 7
Basic Science courses — 17 credits
Hours per
Week Marks
S.NO Category | Course Code Course Title C Total
L T P CFA ESE
1. BSC 21MATUO01C1 | Mathematics | — 3 ) ) 3 40 60 100
Calculus
2. BSC 21PHYU01C1 | Physics 3 - - 3 40 60 100
3. BSC 21CHEUo1C1 | Chemistry 3 - - | 3|40 60 100
4. BSC 21PHYU01C2 | Physics Laboratory - - 2 1 60 40 100
5. BSC 21CHEUo1c2 | Chemistry Laboratory | . - 2 1 60 40 100
21MATU02C2 | Mathematics 11 - 40 60 100
6 Differential 3 3
: BSC Equations & ) )
Transform Theory
Engineering
BSC 2IMATUO3C3 | \athematics 111-
7. (Matrix, Statistical 3 i i 3 40 60 100
Methods, Probability
and distributions )
Total | 15 | - 6 17




Engineering science courses including workshop, drawing, basics electrical/mechanical/computer etc.. :

26 credits
Course Hours per Week Marks
S.NO | Category Cod Course Title C Total
€ L T P CFA ESE
Python Programming and
1. ESC | 21csAuoicCt | Itsapplications in Civil 2 | - - 2 40 60 100
Engineering
Basic Mechanical
2. ESC | 21BCEU0101 | Engineering 2 | - - 2 40 60 100
Engineering
3 ESC | 21BCEU0102 | Graphics &Design o D . B 60 40 100
Python Programming
4. ESC 21CSAU0LC2 | | ahoratory - - 2 1 60 40 100
5. ESC | 21BCEU0203 | Engineering Mechanics | 3 | - | - | 3 40 60 | 100
Basic Electrical &
6. ESC | 21BCEU0204 | Electronics Engineering 2 - i 2 40 60 100
Disaster Preparedness
7. ESC | 21BCEU0206 | and Planning 2 | - | - 2 40 60 100
Energy science and
8. ESC | 21BCEU0207 | Environment 2 | - | -] 2 40 60 | 100
ESC Workshop Manufacturing
ESC Computer Aided Civil
10. 21BCEU0209 Engineering Drawing i i 4 2 60 40 100
ESC Basic Electrical &
11. 21BCEU0210 | Electronics Engineering - - 2 1 60 40 100
laboratory
12. ESC 21BCEU0314 | Engineering Geology 3 - - 3 40 60 100
Software Skill
ESC - - -
13. 21BCEU0427 Development-| 1 40 60 100
ESC Software Skill i i i
14. 21BCEU0536 Development-1| 1 40 60 100
Software Skill
15. ESC 21BCEU0642 Development- 11 - - - 1 40 60 100
Total | 16 - 14 26




Professional Core Courses : 69 credits

Hours

Course per Week Marks
S.NO | Category Code Course Title C Total
L T P CFA ESE
1. PCC | 21BCEU0312 | pMechanics of Solids | 3 -] - |3 40 60 100
2. PCC | 21BCEUO313 | Flyid Mechanics 3 |- - 3 40 60 100
3. PCC 21BCEU0315 Surveying 3 - - 3 40 60 100
4, PCC | 2IBCEUO316 | gyryeying Laboratory N 15 | 60 40 100
e PCC 21BCEU0317 | Strength of Materials ) 13 15 60 40 100
Laboratory
6. PCC 21BCEU0418 | Mechanics of Solids 11 3 |- - 3 40 60 100
7 PCC 21BCEU0419 | Hydraulics and Hydraulic 3 | 3 40 60 100
Machineries
8. PCC 21BCEU0420 | 5pjl Mechanics 3 |- - 3 40 60 100
9. PCC 21BCEU0421 | Concrete Technology 3 - 3 40 60 100
PCC 21BCEU0422 | Fundamentals of Remote
10. Sensing & GIS 5| - 3 40 60 100
PCC 21BCEU0423 | Fluid Mechanics and
11. Machineries Laboratory ) - |3 15 60 40 100
12. PCC 21BCEU0424 | 5pjl Mechanics Laboratory - |-13 1.5 60 40 100
PCC 21BCEU0425 | Fundamentals of Remote
13. Sensing & GIS Laboratory ] - | 3 13 60 40 100
14. PCC 21BCEU0529 | Foundation Engineering 3 - - 3 40 60 100
15. PCC 21BCEU0S30 | Design of concrete Structures | 3 - - 3 40 60 100
16. PCC 21BCEUO0S3L | Water supply Engineering 3 - - 3 40 60 100
17 PCC 21BCEU0532 H|gr_1way_and Pavement 3 i i 3 40 60 100
Engineering
18. PCC 21BCEU0S33 | stryctural Analysis | 3 - - 3 40 60 100
19. PCC 21BCEU0534 Con_crete_and Highway i |3 15 60 40 100
Engineering Laboratory
20. PCC 21BCEU0535 | Environmental Engineering i |3 15 60 40 100
Laboratory
21BCEU0637 | Irrigation Engineering &
21. Pce Hydraulic Structures 3 ) ) 8 40 60 100
27, pcC 21BCEU0638 Estlma_tlon, Costing and 5 1 ) ) 40 60 100
Valuation
23. PCC 21BCEU0639 | Structural Analysis Il 3 - - 3 40 60 100
24, PCC 21BCEU0640 Irrigation and Env!ronmental ) |3 15 60 40 100
Engineering Drawing
25. PCC 21BCEUQ743 | Design of Steel Structures 3 - - 3 40 60 100
21BCEU0744 i i
2. PCC Design of Brick and Concrete 3 ) i 3 40 60 100
Structures
21BCEU0745 | Construction Engineering
27. PCC And Management 3 |- ) 3 40 60 100
Total 56 1|24 69

10




Professional Elective Courses relevant to chosen specialization/branch: 24 credits
Hours
per Week Marks
S.NO | Category | Course Code Course Title C Total
L T CFA ESE

1. PEC 21BCEUO6EX Professional Elective —I 3 - 3 40 60 100
2. PEC 21BCEUO06EX Professional Elective-II 3 - 3 40 60 100
3 Professional Elective — 3 i 3

) PEC 21BCEUO7EX | 111 40 60 100
4, PEC 21BCEUQ7EX | Professional Elective-1V | 3 - 3 40 60 100
5. PEC 21BCEUQO7EX | Professional Elective -V | 3 - 3 40 60 100
6. PEC 21BCEUO0BEX | Professional Elective-VI | 3 - 3 40 60 100

Professional Elective-
7. PEC 21BCEUOBEX VIl 3 - 3 40 60 100
Professional Elective-
8. PEC 21BCEUOBEX VIII 3 - 3 40 60 100
Total | 24 | - 24
Open Subjects — Electives from other technical and/or emerging subjects : 10 credits
Hours
per Week Marks
S.NO | Category Course Code Course Title C Total
L T P CFA ESE
1. OEC 21BCEU030X | Open Elective- | - -] 2 40 60 100
2. OEC ) Open Elective- I 3 - - 3 40 60 100
3. OEC 21BCEU050X | Open Elective- 111 2 - -] 2 40 60 100
4. OEC Open Elective- IV 3 - - 3 40 60 100
Total | 10 10
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Project work, seminar and internship in industry or appropriate work place/academic and research institutions
in India/Abroad : 13 Credits

Hours per

Week Marks
S.NO | Category | Course Code Course Title C Total
L T P CFA ESE
1. PRO) 21BCEU0211 | Summer Internship-I - - - 1 40 60 100
2. PROJ 21BCEU0426 | Summer Internship-II - - - 1 40 60 100
3. PRO) 21BCEU0641 Summer Internship-111 - - - 1 40 60 100
4, PROJ 21BCEU0746 Project-I - - 8 4 60 40 100
5. PROJ | 21BcEU0847 | Proiect-ll o2 6| 125 | 75 | 200
Total | - - |20 13
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Mandatory courses

Hours

Course Marks
S.NO | Category Cod Course Title per Week Total
ode
T P CFA ESE
1 MC 21GTPU000L Gandhi’s Life, Thought and ) ) 20 30 50
work
2. MC 21YOGUO0001 | Yoga Education - 1 50 0 50
NSS/Sports & Games/ Fine
3. MC - Arts - 1 50 0 50
4, MC - Shantisena - - 50 - 50
5 MC 21EXNUO3VI Village Placement Program i i 50 ) 50
(VPP)
6. MC 21PSDU04C1 | Constitution of India - - 50 - 50
Total 2

13




PROFESSIONAL ELECTIVES (21BCEUOXEX)

I. Construction Engineering and Management

1. | 21BCEUOXE1 Construction Techniques and Equipments
2. | 21BCEUOXE2 Building Construction Practice
3. | 21BCEUOXE3 Sustainable Construction Methods
4. | 21BCEUOXE4 Infrastructure Planning and Management
5. | 21BCEUOXES Repairs and Rehabilitation of Structures
6. | 21BCEUOXES6 Materials Management
7. | 21BCEUOXE7? Construction Technology
8. | 21BCEUOXES Construction Engineering Materials
Il. Transportation Engineering
1. | 21BCEUOXE9 Railways ,Airways and waterways
2. | 21BCEUOXE10 Intelligent Transport System
3. | 21BCEUOXE11 Airport Planning and Design
4. | 21BCEUOXE12 Traffic Engineering and Management
5. | 21BCEUOXE13 Railway Engineering
6. | 21BCEUOXE14 Urban and Regional Planning
7. | 21BCEUOXE15 Port and Harbour Engineering
8. | 21BCEUOXE16 Pavement Materials
9. | 21BCEUOXE17 Transportation Systems Planning
111. Environmental Engineering
1. | 21BCEUOXE18 Ecological Engineering
2. | 21BCEUOXE19 Transport of water and Waste Water
3. | 21BCEUOXE20 Environmental Laws and Policies
4. | 21BCEUOXE21 Physico-Chemical Processes for Water and Waste Water Treatment
5. | 21BCEUOXE22 Rural Water Supply and Onsite Sanitation Systems
6. | 21BCEUOXE23 Air and Noise Pollution and Control
7. | 21BCEUOXE24 Solid and Hazardous Waste Management
8. | 21BCEUOXE25 Water and Air Quality Modelling
9. | 21BCEUOXE26 Environmental Impact Assessment

and Life Cycle Analyses
10| 21BCEUOXE27 Waste water Engineering
IVV. Hydraulics,. Hydrology & Water Resources Engineering
1. | 21BCEUOXE28 Pipeline Engineering
2. | 21BCEUOXE?29 Open Channel flow
3. | 21BCEUOXE30 River Engineering
4. | 21BCEUOXE31 Urban water Resource Management
5. | 21BCEUOXE32 Ground water hydrology
6. | 21BCEUOXE33 Hydrology & Water Resources Engineering
7. | 21BCEUOXE34 Water Resources systems Analysis
8. | 21BCEUOXE35 Surface water Hyd

rology
9. | 21BCEUOXE36 Remote sensing and GIS in water Resources
10| 21BCEUOXE37 Watershed conservation & Management
11| 21BCEUOXE38 Environmental Hydraulics
V. Structural Engineering
1. | 21BCEUOXE39 Finite Element analysis
2. | 21BCEUOXE40 Fire Resistance of structures
3. | 21BCEUOXEA41 Safety of Structures
4. | 21BCEUOXE42 Analysis and Design of Sub-Structures
5. | 21BCEUOXE43 Industrial Structures
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6. | 21BCEUOXE44 Design of Storage Structures

7. | 21BCEUOXE45 Bridge Engineering

8. | 21BCEUOXE46 Pre stressed concrete

9. | 21BCEUOXE47 Masonry Structures

10| 21BCEUOXEA48 Basics of dynamics and a seismic design
11| 21BCEUOXEA49 Reliability of Structures

12| 21BCEUOXES0 Smart Materials and smart structures
V1. Geotechnical Engineering

1. | 21BCEUOXE51 Ground Improvement Techniques

2. | 21BCEUOXES52 Earthquake Resistant Design of foundation
3. | 21BCEUOXES53 Geo-environmental engineering

4. | 21BCEUOXE54 Rock Mechanics and Applications

5. | 21BCEUOXE55 Soil Structures Interaction

15



OPEN ELECTIVE COURSES
Open Elective 111 & IV

Course Code ]
S.No OEC Subject

Open Elective I (AICTE offered Courses) offered at 111 Semester

1 | 21BCEU0301 Biology for Engineers

2 | 21BCEU0302 Civil Engineering Societal and Global Impacts

3 21BCEU0303 Architecture

Open Elective 111 (AICTE offered Courses) offered at VV Semester

1 21BCEU0501 Life Science

21BCEU0502 Instrumentation and sensor Technologies for Civil
Engineering applications

3 21BCEU0503 Cost Effective Construction Technology

Open Elective Il & IV
(Offered by other departments of GRI) offered at IV & VI Semesters

16



SEMESTER I (I Year)

Hours per Week Marks
S.NO | Category Course Code Course Title LT |p C CEA ESE Total
THEORY

1. HSMC 21ENGUO1T1 English 2 - 2 3 40 60 100
2. BSC 21MATUO1C1 Mathematics | — Calculus 3 - - 3 40 60 100
3. BSC 21PHYUO01C1 Physics 3 - - 3 40 60 100
4. BSC 21CHEUo1C1 | Chemistry 3 |- ] 3 40 60 | 100
5. ESC 21CSAU01Cc1 | Python Programming and Its

applications in Civil 2 |- - 2 40 60 100

Engineering
6 Basic Mechanical

ESC 21BCEVOL0L | Epdineering 2 - - 2 40 60 100
7 MC 21YOGU0001 | Yoga Education - - 1 - 50 - 50
PRACTICALS

Engineering Graphics &
8 ESC 21BCEU0102 Degign g Srap o - 4 2 60 40 100
9 BSC 21PHYUO01C2 | Physics Laboratory - |- 2 1 60 40 100
10 BSC 21CHEUO01C2 | Chemistry Laboratory - - 2 1 60 40 100
11 ESC 21CSAU01C2 | Python Programming lab - |- 2 1 60 40 100

Total 15| 0 13 21
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SEMESTER 11 (I YEAR)

_ Hours per Week Marks
S.NO | Category Course Code Course Title L T P C CEA ESE Total
THEORY
1. 21MATU02C2 Mathematics Il -
BSC Differential Equations & 3 - - 3 40 60 100
Transform Theory
2. ESC 21BCEU0203 | Engineering Mechanics 3 ) 13 40 60 100
Basic Electrical & - -
3. ESC 21BCEU0204 | Ejectronics Engineering 2 2 40 60 100
Introduction to Civil - -
Disaster Preparedness and - -
Energy science and - -
6. ESC 21BCEU0207 Environment 2 2 40 60 100
MC Gandhi’s Life, Thought
7. 21GTPU0001 And work 2 - - - 20 30 50
PRACTICALS
ESC Workshop Manufacturing - .
8. 21BCEU0208 | Practices 2 1 60 40 100
ESC 21BCEU0209 | Computer Aided Civil - -
9. Engineering Drawing 4 2 60 40 100
ESC 21BCEUO0210 | Basic Electrical & - -
10. Electronics Engineering 2 |1 60 40 100
laboratory
PROJ 21BCEU0211 | Summer Internship-I - - - 1 40 60 100
11,
MC - NSS/Sports &Games/ - -
12. Fine Arts - - 1 - 50
Total 16 _ 9 19
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SEMESTER I11(1l YEAR)

Hours Per Week Marks
Course . . Total
S.NO| Category Code Course Title e p Credit CEA ESE
THEORY
1. Engineering Mathematics 111- - -
BSC 21MATU03c3 | (Matrix, Statistical Methods, 3 3 40 60 100
Probability and distributions )
2. PCC 21BCEU0312 Mechanics of Solids | 3 - - 3 40 60 100
3. PCC 21BCEU0313 Fluid Mechanics 3 - - 3 40 60 100
4, ESC 21BCEU0314 Engineering Geology 3 - - 3 40 60 100
5. PCC | 21BCEU0315 | Surveying 3 | - 3 40 60 100
6. OEC 21BCEU030OX | Open Elective | 2 ) ) 2 40 60 100
7. MC - Shanti sena 1 |- i - 50 50
PRACTICALS
8 PCC 21BCEU0316 | Surveying Laboratory ) ] 3 15 160 40 100
21BCEU0317 | Strength of Materials - -
9 PCC Laboratory 3 15 60 40 100
21EXNU03VI | Village Placement Program - -
10 MC (VPP) - - 50 - 50
Total 18 | 0 6 20
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SEMESTER IV (Il YEAR)

_ Hours per Week Marks
S.NO | Category | Course Code Course Title e P C CEA ESE Total
THEORY

1. OEC - Open Elective Il 3 - - 3 40 60 100

2. PCC 21BCEU0418 | Mechanics of Solids Il 3 - - 3 40 60 100
Hydraulics and Hydraulic ) )

3. PCC 21BCEU0419 Machineries 3 3 40 60 100

4. PCC 21BCEU0420 | Soil Mechanics 3 - - 3 40 60 100

PCC 21BCEU0421 | Concrete Technology 3 - - 3 40 60 100

Fundamental of Remote 3 - - 3

6. PCC 21BCEU0422 Sensing & GIS 40 60 100

7 MC 21PSDU04C1 | Constitution of India 2 - - - 50 - 50

PRACTICALS

8. PCC | 21BCEU0423 | Fluid Mechanics and - -1 3 15 60 40 100
Machineries Laboratory

9. pPCC 21BCEU0424 | Soil Mechanics Laboratory | - |3 15 60 40 100
Fundamentals of Remote - - 60 40 100

E310 PCC 21BCEU0425 Sensing & GIS Laboratory 3 15
11 | PROJ 21BCEUOa26 | Summer Internship-I1 o I A 1 40 60 100
12 Esc 21BCEU0427 Software Skill Development-1| i i 1 40 60 100
Total | 20 | - | 9 | 245
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SEMESTER V (111 YEAR)

; Hours per Week Marks
S.NO | Category | Course Code Course Title L T P C CEA ESE Total
THEORY
Professional practice ,Law and ) )
1. HSMC 21BCEU0528 | Lypiio 2 2 40 60 100
2 PCC 21BCEU0529 | Foundation Engineering 3 - - 3 40 60 100
3 PCC 21BCEU0530 | Design of Concrete Structures| 3 - - 3 40 60 100
4. pCC 21BCEU0531 | Water supply Engineering 3 - - 3 40 60 100
5 pCC 21BCEU0532 | Highway and Pavement 3 i i 3 40 60 100
Engineering
6. PCC 21BCEU0533 | Structural Analysis | 3 - - 3 40 60 100
21BCE .
OEC CXUOSO Open Elective 111 2 | - - 2 40 60 100
PRACTICALS
Concrete and Highway ) )
8 PCC 21BCEU0534 Engineering Laboratory 3 1.5 60 40 100
9 PCC 21BCEU0535 | Environmental Engineering ) ) 3 1.5 60 40 100
Laboratory
10 ESC 21BCEU0536 | Software Skill ] ] )
Development-I| ! 40 60 100
Total | 19 - 6 23
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SEMESTER VI

Hours per Marks
S.NO | Category | Course Code Course Title Week C Total
L T P CFA ESE
THEORY
1 PCC 21BCEUOG37 | frigation Engineering & 3| - | .| 3 40 60 | 100
Hydraulic Structures
2 PCC 21BCEUOG3s | EStimation, Costing and 2 1] .| 3 40 60 | 100
Valuation
3 OEC - Open Elective-1V 3 3 3 3 40 60 100
4 PCC 21BCEU0639 | Structural Analysis I 3 N - 3 40 60 100
5 PEC 21BCEUOBEX | Professional Elective—I 3 } - 3 40 60 100
6 PEC 21BCEUOBEX | Professional Elective-II 3 - - 3 40 60 100
PRACTICALS
7 PCC 21BCEUO0B40 | Irrigation and Environmental 3| 15 60 40 100
Engineering Drawing ) ]
PROJ 21BCEU0648 Project | - - 6 3 60 40 100
8 PROJ 21BCEU0641 | Summer Internship-IlI - - - 1 40 60 100
9 ESC 21BCEU0642 Isl?ﬁware Skill Development- || | 4 40 60 100
Total | 17 | 1 | 9 | 245
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SEMESTER VII (IV YEAR)

_ Hours per Week Marks
S.NO | Category Course Code Course Title L T P C CEA ESE Total

1 PCC 21BCEU0743 Design of Steel Structures | 3 - - 3 40 60 100
21BCEU0744 | Design of Brick and 3 3

2 PCC Concrete Structures ) ) 40 60 100

21BCEU0745 Construction Engineering

3 pce And Management 3 ) ) 3 40 60 100

4 PEC 21BCEUO7EX | Professional Elective-II 3 - - 3 40 60 100

5 PEC 21BCEUO7EX Professional Elective-1V 3 - - 3 40 60 100

6 PEC 21BCEUO7EX Professional Elective-V 3 - - 3 40 60 100

PRACTICALS

7 PROJ 21BCEU0746 | Project-1l - - | 6] 3 60 ‘ 40 | 100

Total | 18 ) 6 21
SEMESTER VIII (IV YEAR)
) Hours per Week Marks

S.NO | Category Course Code Course Title L T P C CEA ESE Total

1 PEC 21BCEUOSEX | Professional Elective-VI 3 - - 3 40 60 100

2| PEC 21BCEUOBEX | Lo essional Elective- 3 | - | -] 3| 4 60 | 100

3| PEC 21BCEUOBEX | Ly eosional Elective- 3 | - | -] 3| 4 60 | 100

4 PROJ 21BCEU0847 Project-111 - - 12 6 125 75 200
Total 9 - 12 | 15
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Course Title ENGLISH
Categor . Hours Theor Practical
Course Code y g Sem. CreditS— T TT1P ICEA EgE CFAT ESg | Total
21ENGUO01T1| HSMC I 2 2 | -| -1 40 60 - - 100
. KI: Knowing the fundamental aspects of technical English
Cognitive  |k2: understanding the linguistic and communicative competence
Level K3: Applying the language skills by giving sufficient practice in the use of the skills in real life contexts
Objectives:
e to help the students of engineering improve their proficiency in the English
Course language; _ _ o
Obijectives e to help them improve their language skills through targeted practice using select
texts.
. No.of
Unit Content Hours

Text: “An Astrologer's Day” by RK Narayan
Reading:
\Vocabulary:
Grammar:
Listening:
Speaking:
Writing:

Skimming, scanning, predicting, close reading

Word formation: Prefixes, suffixes, compounds; register
Parts of speech, nouns (countable/uncountable), articles
Tips for effective listening

Introducing oneself, giving personal information
Sentence structures, Wh- questions, Yes/No questions,
writing paragraphs, developing hints

Listening:

Text: “Building a New State” by A.P.J. Abdul Kalam
Reading:
\Vocabulary:
Grammar:

Pre-reading, in-reading, post-reading

Word formation: Derivatives, synonyms, antonyms
Finite verbs, modals, non-finite verbs, prepositions,
conjunctions

Telephone conversations

Text: “Water: The Elixir of Life” by C.V. Raman
Reading:
Vocabulary:
Grammar:
speech
Listening:
Speaking:

Additional reading
One-word substitutes
Pronouns, adverbs, degrees of comparison, direct-indirect

Listening to short talks, texts, product description
Describing daily routines, making suggestions, offering
advice,

expressing opinions
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Text: “The Woodrose” by Abburi Chaya Devi
Reading: Additional reading: from magazine
\Vocabulary: Phrasal verbs

v Grammar: Tenses
Listening: Listening for specific information
Speaking: Narrating, expressing opinions, formal conversation
\Writing: Informal or personal letters and emails
Text: “Progress” by St John Ervine 7
Reading: Text reading and glossary
Vv \Vocabulary: Collocations, idioms
Grammar: Conditionals
Listening: Listening for opinions and attitude
Speaking: Group conversations/discussions
Writing: Planning and writing essays
Board of Editors. Using English: A Coursebook for Undergraduate
References |[Engineers and Technologists. Orient Blackswan, 2015.
Hewing, Martin. Advanced English Grammar. Cambridge, 1999.
Course On completion of the course, students should be able to do
Outcomes CO- 1 Proficient in vocabulary building
CO- 2 Create strong sentence structure
CO- 3 Identifying the common errors in writing
CO- 4 Proficient in oral communication by pronunciation, listening
comprehension,
CO- 5 The confident conversation by improving their speaking skills.
Mapping of Cos with PSOs & POs:
PO PSO
CO/PO
1 2 3 4 5 6 7 8 9 1 2 3 4 5
CO1 1 1 0 2 0 0 0 0 0 1 3 0 0 1
CO2 1 0 1 0 0 0 0 0 1 1 0 0 0 0
CO3 0 0 0 0 0 0 0 0 0 0 0 0 0 0
CO4 0 1 0 0 0 0 0 0 1 0 0 1 0 0
CO5 0 0 0 0 0 0 0 0 1 0 2 0 0 0
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Course Title MATHEMATICS I- Calculus

Categor Hours Theory Practical

Course Code| y Sem. | CreditS— T TT1P [CEAl ESE [CEA

ESE Total

21MATUO1C1

BSC I 3 3 | -] -1 40 60 -

- 100

Cognitive
Level

convergent improper integrals.
K2- Apply differentiation to solve maxima and minima problems.

K1- Determine convergence/divergence of improper integrals and evaluate

K3- Evaluate integrals by using the Fundamental Theorem of Calculus.

Course
Objectives

The Course aims

variables.
engineering.

curves and volume enclosed between surfaces.

e Understand the concept of functions, limits and continuity.
e Compute derivatives and apply in solving engineering problems.
e Employ partial derivatives to find maxima minima of functions of two

e Demonstrate the techniques of integration and apply in different fields of

e Apply integrals of multivariable’s to find areas enclosed between two

Unit

Content

No.of
Hours

Differential Calculus

Representation of functions - New functions from old functions
- Limit of a function - Continuity - Limits at infinity -
Derivative of a function - Differentiation rules(formula and
problems only) - Maxima and Minima of functions of one variable.
Functions of Several Variables: Partial derivatives — Chain rule -
Maxima and minima of functions of two variables - Lagrange
Multipliers.

10

Integral Calculus

The definite integrals — Fundamental theorem of calculus — Indefinite
integral and net change theorem - Integration by parts - Volume of
solid of revolution - Area of surface of revolution - Improper
integrals.

10

Multiple Intergrals

Double integrals — Change the order of integration — Double
integrals in polar coordinates — Areas enclosed by plane curves -
Triple integrals — Volume of solids — Change the variables.

10

Vector Calculus

Differentiation of vectors — Scalar and vector point functions —
Gradient — Divergence and Curl- Line integrals — Surface integrals —
Green’s theorem — Stokes theorem — Gauss divergence
theorem(Problems only).
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Analytic Functions

Derivative of complex functions - Analytic functions -

Vv Cauchy Riemann Equations — Conformal transformation —
Schwarz-Christoffel transformation — Integration of complex
functions — Cauchy integral formula — Laurent’s series -
Singularities — Residues — Cauchy residue Theorem.

Text Books & Reference Books:
References 1. James Stewart, "Calculus Early Transcendentals”, 7e,
Cengage Learning, New Delhi,2017.
2. B.S.Grewal, ”Higher Engineering Mathematics”, Khanna
publishers, 439 edition, 2015.
3. George B. Thomas, " Thomas Calculus: early
transcendentals ", Pearson,New Delhi, 2013.
4. T.Veerarajan, “Engineering Mathematics”, Volume |, Tata
Mcgraw Hill, New delhi, 2008.
5. Erwin Kreszig, "Advanced Engineering Mathematics",10th
edition, Wiley, 2017.
Course CO1 Use both the limit definition and rules of differentiation to
Outcomes differentiate functions.

CO 2 Apply differentiation to solve maxima and minima problems.

CO 3 Evaluate integrals by using the Fundamental Theorem of
Calculus.

CO4 Apply integration to compute multiple integrals, area,
volume, integrals in polar coordinates, in addition to change of
order and change of variables.

CO 5 Evaluate integrals using techniques of integration, such as
substitution, partial fractions and integration by parts.

CO 6 Determine convergence/divergence of improper integralg
and evaluate convergent improper integrals.

Course

outcome PSO 1 PSO 2 PSO 3 PSO 4 PSO 5 PSO 6
CO1 2 3 1 1 2 2
CO2 1 2 1 2 2 2
CO3 1 2 2 2 2 2
CO4 1 1 1 2 2 2
CO5 1 1 1 1 1 1
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Course Title PHYSICS

Categor . Hours Theory Practical
Course Code y Sem. Credits [ TTTP I CEAl ESE [CEAT ESE Total
21PHYU01C1 BSC | 3 3 -| -] 40 60 - - 100

Cognitive
Level

K-1: Understanding the importance dynamics of rigid bodies .
K-2: Express the knowledge of acoustics and ultrasonics
K-3: Understanding the importance of Laser and sensors.

Course
Objectives

This course is designed to address the following:
e Understanding different manufacturing techniques and

advantages/disadvantages with respect to different applications

technical competitions.

e The selection of a suitable technique for meeting a specific fabrication need

e Acquire a minimum practical skill with respect to the different manufacturing
methods and develop the confidence to design & fabricate small components for|
their project work and also to participate in various national and international

their relative

Unit

Content

No.of Hours

DYNAMICS OF RIGID BODIES

Rigid bodies-rotational kinetic energy, moment of inertia and its
physical significance- angular momentum-law of conservation of angular
momentum - conservation of linear momentum — Newton’s law of motion
—young’s modulus by uniform loading —compound pendulum —
Determination of acceleration due to gravity and radius of gyration

10

ACOUSTICS AND ULTRASONICS

Wave Motion — Characteristics — Relation between Frequency and
\Wavelength- Transverse and Longitudinal Mode of Vibrations - Sound
IAcoustics - Buildings Acoustics Ultrasonics — Properties of Ultrasonics —
Function of Ultrasonics — Applications of Ultrasonic With Specific
Reference to Civil Engineering

10

LASERS

Lasers — Characteristics of Laser — Working Mechanism of Lasers
(Qualitative Explanations) — Type of Lasers — Applications of Lasers in
Civil Engineering

SENSORS
Sensors — Principle of Sensing — Properties- Classification —
Application of Sensors in Civil Engineering
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HEAT AND THERMODYNAMICS

Heat - Conduction, Radiation and Convection — Enthalpy and

Entropy - Latent Heat - Heat Capacity - Specific Heat Capacity - Thermal
Conductivity- Heat Conduction in Solids - Determination Of Thermal
Conductivity of A Poor Conductors by Lee’s Disc Method: Theory and
Experiment

10

References

Text Books & Reference Books:

1.

2.

3.

4.

Brijlal, N.Subrahmanyam& Jivan Seshan. Mechanics and
Electrodynamics, S.Chand & Company Ltd, New Delhi

Brijlal and N.Subrahmanyam. Heat and Thermodynamics,
S.Chand & Company Ltd, New Delhi

Brijlal and N.Subrahmanyam. A Textbook of Sound, Vikas
Publishing House, 1985

Principles of Industrial Instrumentation — Patranabis D. TMH. End
edition 1997

Course
Outcomes

CO 1: Understanding the importance of mechanics.
CO 2: Express the knowledge of electromagnetic waves.

CO 3: Know the basics of oscillations, optics and lasers.
CO4: Understanding the importance of quantum physics.
CO 5: Apply quantum mechanical principles towards the formation

of energy bands in crystalline materials.

Course
outcome

PSO 1 PSO 2 PSO 3 PSO 4 PSO 5

COo1

CO2

COo3

CO4

CO5

Rk kN
NN w
R RNk
RN (N -
RN NN
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Course Title CHEMISTRY

Category Hours Theory Practical

Course Code Sem.| Credits CTTTP [CFAT ESE [ CFAT ESE Total
21CHEU01C1 BSC | 3 3 = | = 40 60 = = 100
K-1: Analyse microscopic chemistry in terms of atomic and molecular orbitals and
Cognitive intermolecular forces.
Level K-2: Understanding of spectroscopic techniques and applications.

K-3: Importance of periodic properties and stereochemistry

Course

This course is designed to address the following:
e To emphasize the importance of atomic and molecular structure

Objectives e To give an overview of various types of spectroscopic techniques and

applications
equilibria

stereochemistry

e To stress the importance of corrosion of use of free energy in chemical

e To make the students understand the need of periodic properties &

Unit

Content

No.of
Hours

ATOMIC AND MOLECULAR STRUCTURE

Molecular orbitals of diatomic molecules and plots of the multicentre orbitals.
Equations for atomic and molecular orbitals. Energy level diagrams of diatomics.
Crystal field theory and the energy level diagrams for transition metal ions and
their magnetic properties.

SPECTROSCOPIC TECHNIQUES AND APPLICATIONS

Principles of spectroscopy and selection rules. Electronic spectroscopy.
Fluorescence and its applications in medicine. Vibrational and rotational
spectroscopy of diatomic molecules-applications. Intermolecular forces and
potential energy surfaces lonic, dipolar and van Der Waals interactions.
Equations of state of real gases and critical phenomena.

USE OF FREE ENERGY IN CHEMICAL EQUILIBRIA

Thermodynamic functions: energy, entropy and free energy. Estimations of
entropy and free energies. Free energy and emf. Cell potentials, the Nernst
equation and applications. Acid base, oxidation reduction and solubility

equilibria. Water chemistry, Corrosion.
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PERIODIC PROPERTIES
Effective nuclear charge, penetration of orbitals, variations of s, p, d and f orbital
energies of atoms in the periodic table, electronic configurations, atomic and
ionic sizes, ionization energies, electron affinity and electronegativity,
polarizability, oxidation states.

STEREOCHEMISTRY

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

ORGANIC REACTIONS AND SYNTHESIS OF A DRUG MOLECULE

Introduction to reactions involving substitution, addition, elimination,
oxidation, and reduction,. Synthesis of a commonly used drug molecule.

References

Text Books & Reference Books:

1. University chemistry, by B. H. Mahan

2. Chemistry: Principles and Applications, by M. J. Sienko and R. A.

Plane

3. Fundamentals of Molecular Spectroscopy, by C. N.Banwell

4. Engineering Chemistry (NPTEL Web-book), by B. L. Tembe,
Kamaluddinand M. S.Krishnan
Physical Chemistry, by P. W. Atkins
Organic Chemistry: Structure and Function by K. P. C. Volhardt and N.
E. Schore, 5™ Edition
7. http://bcs.whfreeman.com/vollhardtschore5e/default.asp

ou

Course
Outcomes

COL1: Analyse microscopic chemistry in terms of atomic and molecular orbitals
and intermolecular forces.
Rationalise bulk properties and processes using thermodynamic

considerations.

Distinguish the ranges of the electromagnetic spectrum used for exciting
different molecular energy levels in various spectroscopic techniques
Rationalise periodic properties such as ionization potential, electro
negativity, oxidation states and electronegativity.
CO 5: List major chemical reactions that are used in the synthesis of molecules.

CO 2:

CO 3:

CO4:

Course PSO 1 PSO 2 PSO 3 PSO 4 PSO 5
outcome

COo1 2 1 1 1 2
CO?2 1 2 1 2 1
CO3 1 1 2 1 1
CO4 1 1 1 2 2
CO5 1 1 1 1 1
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Course Title

ENGINEERING

PYTHON PROGRAMMING AND ITS APPLICATIONS IN CIVIL

Course Code

Category Hours Theory Practical

Sem. | Credits

L |[T]P|CFA] ESE | CFA| ESE

Total

21CSAUO1C1

ESC I 2 2 | -] -1 40 60 - -

100

Cognitive
Level

K-1 Recall the basic definitions and terminologies of computer.
K-2 Summarize the knowledge in programming
K-3 Prepare programs related to their field using Python language

Course
Objectives o

This course is designed to address the following:

e Introduce the concepts of computer basics and terminologies.
Enlarge the programming concepts
e Provide an in-depth training with Python programming

Unit

Content

No.of
Hours

Introduction to Programming Languages

Introduction to Computer - History of Computer and Programming
Languages- Types of Programming Languages-Introduction to Python-
Benefits of Python- Applications of Python-Parts of Python Programming
Language : Identifiers, Keywords, Statements and Expressions, Variables,
Operators, Precedence and Associativity, Data Types, Comments, Type
conversions

Statements in Python
Decision control statements: if, else, if..elif. - Looping Statements: for, while-
Continue and break statements- Exception handling statements

10

Functions and Strings

Built-in functions-Commonly used modules - Function definition and calling -
return statement and void function - command line arguments- Strings: Basic
String Operations, Accessing Characters in String, String slicing and joining,
String Methods, Formatting Strings

Lists, Dictionaries and Tuples

Lists: Creating Lists, Basic List Operations, Indexing and Slicing Lists, Built-
In Functions used on Lists, List Methods-Dictionaries: Creating Dictionary,
Dictionary methods- Tuples and sets: Creating Tuples, Basic Tuple Operations,
Indexing and Slicing in Tuples, Tuple Methods. Sets, Set Methods

10

Unit 5- Machine Learning Algorithms

Regression, Decision Tree, Naive-Bayes classifier, Support Vectors Machine
and K- Nearest Neighbor, Applications in Civil Engineering: Population
forecasting for urban planning, water supply & sewerage system - Risk
assessment and mitigation such as prediction of floods, earthquakes, cyclones-
Soil simulation and modeling- Finite element applications - Construction

management

10
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Text Books & Reference Books:

Text and 1. Introduction to Python Programming, Gowrishankar S, Veena A, CRC
Reference Press, Taylor & Francis Group, 2019.

2. Learn Python in 7 Days, MohitBhaskar N. Das, Packt Publishing, 2017

3. Learn Programming in Python with Cody Jackson, Cody Jackson, Packt

Publishing, 2018

4. Paresh Chandra Deka, A Primer on Machine Learning Applications in
Course On completion of the course, students should be able to
Outcomes |CO1: Recall the fundamental concept of computer and programming languages

CO2: Be familiar with the programming concepts

CO3: Employ the built-in functions, dictionaries and tuples in programs

CO4: Develop python programs using Packages and String and List Methods, and
Exceptions

CO5: Understand the application areas and apply the Python programming in Civil
Engineering

Mapping of COs with PSOs:

Course
PSO1 | PSO2 | PSO3 | PSO4 | PSO5
outcome
Co1 3 3 3 2 3
CO2 2 2 3 2 3
CO3 3 2 1 3 3
CO4 3 3 3 3 3
CO5 1 3 3 3 3
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Course Title BASIC MECHANICAL ENGINEERING
Categor . Hours Theory Practical
Course Code y Sem. Credits [ TTT P [CFAT ESE | CFA ESE Total
21BCEU0101 ESC | 2 2 = | = 40 60 = = 100
K1: state the basic concepts of mechanical engineering
Cognitive Level |K2 :  understand the principles of thermodynamics and properties of pure substance
K3: Relate the Ideal and real gases with thermodynamics

Course Objectives

The Course aims

Students can understand the basics of mechanical Engineering
importance

They can understand the fundamental of thermodynamics and their applications

and their

Unit

No.of

Content Hours

Fundamental  Concepts and  Definitions:  Definition  of
Thermodynamics, System, surrounding and universe, Phase, Concept
of continuum, Macroscopic & microscopic point of view. Density,
Specific volume, Pressure, temperature. Thermodynamic equilibrium,
Property, State, Path, process, Cyclic process, Energy and its form,
Work and heat, Enthalpy. 3 Laws of thermodynamics: Zeroth law:
Concepts of Temperature, Zeroth law. 1 First law: First law of
thermodynamics. Concept of processes, Flow processes and control
volume, Flow work, Steady flow energy equation, Mechanical work
in a steady flow of process. 4 Second law : Essence of second law,
Thermal reservoir, Heat engines, COP of heat pump and refrigerator.
Statements of second law, Carnot cycle, Clausius inequality. Concept
of Entropy.

Introduction to Foundry - Steps involved in casting, advantages,
limitations and applications of casting process. Pattern types,
allowances for pattern, pattern materials, color coding and storing of
patterns Moulding -Moulding methods and processes-materials,
equipment, Moulding sand ingredients, essential requirements, sand
preparation and control, testing, cores and core making. Design
considerations in casting, gating and Riser - directional solidification
in castings, Metallurgical aspects of Casting

Types of welding-gas welding, -arc welding,-shielded metal arc
welding, GTAW, GMAW, SAW, ESW-Resistance welding (spot,
seam, projection, percussion, flash types)-atomic hydrogen arc
welding-thermit welding, Flame cutting - Use of Oxyacetylene,
modern cutting processes, arc cutting,

Soldering, brazing and braze welding and their application., welding
of special materials — Stainless steel, Aluminium etc. weldability of
cast iron, steel, stainless steel, aluminium alloys. Introduction to
Electron beam and Laser welding.
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Forging principle, classification, equipment, tooling-processes,
parameters and calculation of forces and power requirements during
forging post forging heat treatment - defects (cause and remedy) &
application; Principles of rolling processes, classification, types of
rolling mills, ring comparison tests calculation of forces and
geometrical relationship in rolling, analysis of rolling load, torque and
power, rolling mill control, , effects of friction. Form rolling, rolling
defects, causes and remedies

Text Book

1. PK Nag, Engineering Thermodynamics, 2017, Mcgraw
2 Dieter “Mechanical Metallurgy”, Revised edition 1992, Mcgraw

References

1. E. Paul DeGarmo, J. T. Black, Ronald A. Kohser, “Materials
and Processes in Manufacturing”, Wiley; 9 edition (December
6, 2002) ISBN: 0471033065

2. Lindberg, “Processes and Materials of Manufacture ", Prentice
Hall of India (p) Ltd

3. George.E. Dieter, “Engineering design (A materials and
processing approach)”, McGraw Hill — Editionll 1991

4. Serope Kalpakjian, Steven R. Schmid “Manufacturing
Engineering and Technology” (4th 19 Edition) Prentice Hall
2000-06-15 ISBN: 0201361310

5. P.N.Rao  “Manufacturing
1998(Revised edition)

Technology”, TMH  Ltd

Course Out
Comes

CO 1 : understand the concepts of basic mechanical engineering and
their components

CO 2 : understand the principles of second law of thermodynamics

CO 3 : understand the properties of pure substance and their analysis

CO 4 : Relate the thermodynamics principles with ideal and real gases

CO 5 : Analysis the Psychrometry and psychrometric charts

Course
outcome

PSO 1 PSO 2 PSO 3 PSO 4

PSO 5

COo1

3 2 1 1

CO2

CO3

CO4

CO5
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Course Title YOGA EDUCATION
Categor . Hours Theory Practical
Course Code y Sem. Credits CTTT P CFAT ESE [ CFAT ESE Total
21YOGU0001 MC | - -- -1 1] 50 - - - 50

The course is offering by Centre for Physical Education and yoga
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Course Title

ENGINEERING GRAPHICS & DESIGN

Category i Hours Theory Practical
Course Code Sem.| Credits [ TTTP I CEAl ESE [CEAT ESE Total
21BCEU0102 ESC | 2 - - 4 - - 60 40 100

Cognitive
Level

K-2: Drawing development of the surfaces of objects.
K-3: Drawing isometric and perspective views of simple solids.

K-1: Drawing orthographic projections of lines and planes and solids.

Course
Objectives

This course is designed to address the following:
e With the construction of geometrical figures
e With the projection of 1D, 2D and 3D elements
e With the sectioning of solids and development of surfaces

e With the Preparation and interpretation of building drawing

Unit

Content

No.of
Hours

Introduction to Engineering Drawing covering, Principles of
Engineering Graphics and their significance, usage of Drawing
instruments, lettering, Conic sections including the Rectangular
Hyperbola (General method only); Cycloid, Epicycloid,
Hypocycloid and Involute; Scales — Plain, Diagonal and Vernier
Scales.

10

Principles of Orthographic Projections- Conventions -
Projections of Points and lines inclined to both planes;
Projections of planes inclined Planes - Auxiliary Planes.

10

Projection of simple solids like prisms, pyramids, cylinder and
cone when the axis is inclined to one reference plane by change
of position method and change of reference plane (Auxiliary
projection method) method

10

Isometric Projections covering, Principles of Isometric projection
— Isometric Scale, Isometric Views, Conventions; Isometric
Views of lines, Planes, Simple and compound Solids; Conversion
of Isometric Views to Orthographic Views and Vice-versa,
Conventions;

Development of lateral surfaces of two Intersecting solids —
prism & cylinder, cylinder & cylinder — Axis at right angles with
no offset.

10

Buildings with load bearing walls (Flat and pitched roof) —
Including details of doors and windows RCC framed structures
Introduction to drafting packages and demonstration of their use

10
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References | Text Books &Reference Books:
1. Bhatt N.D., Panchal V.M. & Ingle P.R., (2014),
Engineering Drawing, Charotar Publishing House
2. K.V. Nataraajan “A text book of Engineering Graphics”,
Dhanalakshmi Publishers, Chennai, 2006.
3. Shah, M.B. &Rana B.C. (2008), Engineering Drawing
and Computer Graphics, Pearson Education
4. Agrawal B. &Agrawal C. M. (2012), Engineering
Graphics, TMH Publication
5. Narayana, K.L. & P Kannaiah (2008), Text book on
Engineering Drawing, Scitech Publishers
6. (Corresponding set of) CAD Software Theory and User
Manuals
CO 1 Introduction to engineering design and its place in society
CO 2 Exposure to the visual aspects of engineering design
CO 3 Exposure to engineering graphics standards
ggumf: out CO 4 Exposure to solid modelling
CO 5 Exposure to creating working drawings
CO 6 Exposure to engineering communication
Course PSO 1 PSO 2 PSO 3 PSO 4 PSO 5
outcome
CO1 2 3 1 1 2
CO?2 1 2 1 2 2
CO3 1 2 2 2 2
CO4 1 1 1 2 2
CO5 1 1 1 1 1
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Course Title

PHYSICS LABORATORY

Categor . Hours Theor Practical
Course Code y Sem. Credits [ TTTPCEA E)S/E CEAT ESE Total
21PHYUO01C2 BSC I 1 - | -12 - - 60 40 100
K-1: Understanding the importance dynamics of rigid bodies .
Cognitive  [K-2: Express the knowledge of acoustics and ultrasonics
Level K-3: Understanding the importance of Laser and sensors.
This course is designed to address the following:
Course e To inculcate experimental skills to test basic understanding of physics of
Objectives materials

including properties of matter, thermal and optical properties.

To induce the students to familiarize with experimental determination of

velocity of
Unit Content No.of
Hours
List of Experiments:
1. Spectrometer - Diffraction Grating Normal Incidence Method.
2. Air Wedge —Determination thickness of a wire.
3. Young’s Modulus — Non Uniform Bending Method.
4. Young’s Modulus — Uniform Bending Method.
5. Torsional pendulum —Determination of Rigidity Modulus &
Moment of Inertia.
| 6. Compound Pendulum — Determination of acceleration due to 30
gravity.
7. Carey Foster’s Bridge- Determination of specific resistance of the
material of the wire.
8. Spectrometer- Determination of dispersive power of a Prism.
9. Lee’s disc - Determination of thermal conductivity of a bad
conductor.
10. Newton’s Rings — Radius of curvature of a lens.
11. Determination of viscosity of liquid — poiseuille’s method.

References | Text Books &Reference Books:

1.

2.

3.

Brijlal, N.Subrahmanyam& Jivan Seshan. Mechanics and
Electrodynamics, S.Chand & Company Ltd, New Delhi

Brijlal and N.Subrahmanyam. Heat and Thermodynamics,
S.Chand & Company Ltd, New Delhi

Brijlal and N.Subrahmanyam. A Textbook of Sound, Vikas
Publishing House, 1985

Principles of Industrial Instrumentation — Patranabis D. TMH.
End edition 1997
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Course Out
Comes

CO1 : To determine various moduli of elasticity and also various thermal
and optical properties of materials.

CO2: To determine the velocity of ultrasonic waves, band gap
determination and viscosity of liquids.

Course PSO 1 PSO 2 PSO 3 PSO 4 PSO 5
outcome

CO1 2 3 1 1 2

CO2 1 2 1 2 2
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Course Title CHEMISTRY LABORATORY
Category i Hours Theory Practical
Course Code Sem. | Credits [ TTTP I CEAl ESE [CEAT ESE Total
21CHEUO1C2 BSC | 1 - -] 2 60 40 100
K-1: To develop skill in titrimetric analysis,
Cognitive K-2: To gain practical knowledge in oil analysis and
K-3:To develop skill in identification of water quality parameters.
Level
This course is designed to address the following:
Course e To enhance knowledge in basic principles of titrimetry,
Objectives e Todevelop skill in titrimetric analysis,
e To gain practical knowledge in oil analysis and
e Todevelop skill in identification of water quality parameters.
Unit Content el
Hours
List of Experiments:

Determination of total hardness in water

Thin Layer Chromatography

Determination of chloride content of water

Saponification /acid value of an oil

I Synthesis of a polymer/drug 30

Determination of amount and type of alkalinity in water
Determination of the rate constant of areaction

Determination of cell constant and conductance of solutions

© 0 N o bk~ whhPE

Potentiometry - determination of redox potentials andemfs
10. Saponification /acid value of an oil
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References

Text Books &Reference Books:

1. University chemistry, by B. H. Mahan

2. Chemistry: Principles and Applications, by M. J. Sienko and

R. A.Plane

3. Fundamentals of Molecular Spectroscopy, by C. N.Banwell

4. Engineering Chemistry (NPTEL Web-book), by B. L. Tembe,
Kamaluddinand M. S.Krishnan
Physical Chemistry, by P. W. Atkins
Organic Chemistry: Structure and Function b%/ K. P. C.
Volhardt and N. E.  Schore, & Edition
http://bcs.whfreeman.com/vollhardtschore5e/default.asp

oo

Course Out
Comes

CO1 The chemistry laboratory course will consist of experiments

illustrating the principles of chemistry relevant to the study of
science and engineering.
CO2 Estimate rate constants of reactions from concentration of

reactants/products as a function of time

CO3 Measure conductance of solutions, redox
chloride content of water,etc

potentials,

CO4 Synthesize a small drug molecule

Course PSO 1 PSO 2 PSO 3 PSO 4 PSO 5
outcome

CO1 2 3 1 1 2
CO2 1 2 1 2 2
CO3 1 2 2 2 2
CO4 1 1 1 2 2
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Course Title

PYTHON PROGRAMMING LABORATORY

Category . Hours Theory Practical
Course Code Sem. | Credits [ TTTP CEAl ESE [CEAT ESE Total
21CSAU01C2 ESC | 2 2 - - 60 40 100

Cognitive
Level

K-1 To develop higher-order programming skills in core Python.
K-2 To apply the theoretical elements of Python for problem solving
K-3 To provide hands-on training to solve data-intense real-world problems

Course
Objectives

On successful completion of this course, students shall be able to:
Contextually apply Python Programming for problem solving.
Apply the potential of Python for data processing and visualization

Develop programming solutions using Python libraries and tools in applications
domains

Unit

No.of

Content Hours

List of Experiments:

Arithmetic and Boolean Operations

Control Structures : Conditional and Looping
Creation of User-defined Functions

String Operations

Errors and Exceptional Handling

Create and Import Built-in and Custom Modules
Working with Files

Packages

45

N ORWNE

Course
Outcomes

On successful completion of the course, the students will be able to
CO1: Analyse and understand the various programming constructs through simple
python programs
CO2:Write the python programs using control structures
COa3:Trace the execution of programs and debug the programs
CO4:Implement python programs with exception handling
CO5:lllustrate file concept through python programs

Course

PSO1 | PSO2 | PSO3 | PSO4 | PSO5

outcome

COo1

CO2

CO3

CO4

| W W N W
W Wl N N W
W| Wl N W W
W W W NN
W W w w w

CO5
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Course Title

MATHEMATICS-II (Differential Equations & Transform Theory)

Categor . Hours Theory Practical
Course Code y Sem. Credits [ TTTP I CEAl ESE [CEAT ESE Total
21MATUO02C2 BSC 1 3 3 - | - 40 60 - - 100

Cognitive

Level

order.
K-3: Apply Z-Transform techniques to solve difference equation.

K-1: Apply Laplace transform techniques to solve ordinary differential equations.
K-2: Solving partial differential equations first order(linear/non linear) as well as higher

Course

Objectives

The objective of the course is
equations.
equation.

equations.

state the boundary conditions.

e Understand the concept of finding general solution for the ordinary differential
e Apply Laplace transform technique to solve the given ordinary differential
e Understand the concept of finding general solution for the partial differential

e Formulate simple Engineering problems as Partial Differential Equations and

Unit

Content

No.of
Hours

Ordinary Differential Equations

Formation of Differential equation — Solution of Differential equations
— Variables separable — Homogeneous equations — Linear equations —
Equations of first order and higher degree — Clairauts equation — Linear
higher order Differential equations — Complementary functions —
Particular integral — Cauchy Euler equations.

Laplace Transform
Definition — Conditions for existence - Transform of elementary
functions — Properties of Laplace transform — Inverse Laplace
transform — Convolution theorem(Problems only) — Applications to
differential equations.

Partial Differential Equations

Formation of partial differential equations — Solutions of partial
differential equations — Linear equations of first order — non linear
equations of first order — Homogeneous linear equations with constant
coefficients -

Applications of Partial Differential Equations

Fourier Series — Half range series — Methods of separation of variables
— Vibrations of stretched string — Wave equations — One dimensional
heat flow — Two dimensional heat flow(Cartesian and Polar
coordinates).

Z-Transform
Definition - Standard Z-Transform — Properties — Inverse Z-Transform
— Convolution theorem —Application to Difference equation.
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References

Text Books &Reference Books:
1. T.Veerarajan, “Engineering Mathematics”, Volume Il, Tata
Mcgraw Hill, New Delhi, 2008.
2. B.S.Grewal, ”Higher Engineering Mathematics”, Khanna

publishers, 43" edition, 2015,

3. Erwin Kreszig, "Advanced Engineering Mathematics",10th
edition, Wiley, 2017.

4. W. E. Boyce and R. C. DiPrima, “Elementary Differential
Equations and Boundary Value Problems”, 9th Edition, Wiley
India, 2009.

Course Out
Comes

Students should be able to
CO 1 Solving ordinary differential equations first order as well as
higher order.
CO 2 Apply Laplace transform techniques to solve ordinary
differential equations.
CO 3 Solving partial differential equations first order (linear/non
linear) as well as higher order.
CO 4 Formulate simple engineering problems as partial
differential equations and state the boundary conditions.
CO5 Apply Z-Transform techniques to solve difference equation.

Course PSO 1 PSO 2 PSO 3 PSO 4 PSO 5
outcome

CO1 2 1 1 1 2
CO2 1 2 1 2 1
CO3 1 1 2 1 1
CO4 1 1 1 2 2
CO5 1 1 1 1 1
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Course Title

ENGINEERING MECHANICS

Category ) Hours Theory Practical
Course Code Sem.| Credits —T T 7P I CEA | ESE| CEA | ESE | lotal
21BCEU0203 ESC Il 3 3 |-]- 40 60 - - 100
K-1: Identify system of forces acting on the bodies, static and dynamic conditions.
Cognitive K-2: understand the concepts of equilibrium in three dimensions, method of section
Level and joints.
K-3: compute the various forces and angles in various parts of wall crane, roof trusses,
pipes

Course
Objectives

The Course aims

e To provide an introductory treatment of Engineering Mechanics to all the
students of engineering,

e To provide a working knowledge of statics with emphasis on force equilibrium
and free body diagrams.

e To Provide an understanding of the kinds of stress and deformation and how to
determine them in a wide range of simple, practical structural problems, and
e To provide an understanding of the mechanical behaviour of materials under

various load conditions.

Unit

Content

No.of
Hours

Equilibrium of Particles Covering; Introduction, Rigid Bodies, Laws of
Mechanics, Lame’s theorem, Parallelogram and triangular Law of forces,
Principle of transmissibility, Coplanar Forces, Resolution and
Composition of forces, Equivalent systems of forces, Single equivalent
force, Forces in space, Equilibrium of a particle in 2D and 3D - Vectorial
representation of forces.

10

Equilibrium of rigid bodies covering; Free body diagram, Types of supports
and their reactions, requirements of stable equilibrium, Moments and
Couples, Scalar components of a moment, Moment of a force about a point
and about an axis, Vectorial representation of moments and couples,
Varignon’s theorem, Equilibrium of Rigid bodies in two dimensions,
Equilibrium of Rigid bodies in three dimensions, Principle of virtual work.

Friction Covering; Frictional force, Laws of Coulomb friction, Simple
contact friction, Sliding Friction, Inclined planes, Angle of Repose, Belt
friction, Ladder friction, Wedge Friction, Rolling resistance.

Centroid and Center of Gravity Covering; Centroid of simple figures from
first principle, centroid of composite sections - Center of Gravity and its
implications - Area moment of inertia - Definition, Moment of inertia of
plane sections from first principles, Theorems of moment of inertia,
Moment of inertia of standard sections (T section and | section) - Mass
moment inertia of circular plate, Cylinder, Cone, Sphere- Principal moment
of inertia.
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Dynamics covering, Review of particle dynamics - Displacements,
velocity and acceleration, their relationship - Equations of motions -
Rectilinear motion- Plane curvilinear motion - Newton’s 2nd law-
Impulse, momentum, impact - D’Alembert’s principle and its
applications in plane motion and connected bodies - Work energy
principle and its application in plane motion of connected bodies -
Virtual Work and Energy Method - Virtual displacements, principle of
virtual work for particle and ideal system of rigid bodies.

References

1. Irving H. Shames (2006), Engineering Mechanics, 4th
Edition, Prentice Hall

2. F. P. Beer and E. R. Johnston (2011), Vector Mechanics for
Engineers, Vol | - Statics, Vol Il, — Dynamics, 9th Ed, Tata
McGraw Hill

3. Palanichamy, M.S., Nagan, S. (2013), “Engineering Mechanics
— Statics & Dynamics”, Tata McGraw—Hill.

4. R. C. Hibbler (2006), Engineering Mechanics: Principles
of Statics and Dynamics, Pearson Press.

5. Merriam, J.L. (2017), Engineering Mechanics, Volume | —
Statics, and Volume — Il, Dynamics 2/e, Wiley International,
Seventh Edition.

6. Ashok Gupta (2002), “Interactive Engineering Mechanics —
Statics — A Virtual Tutor (CDROM)”, Pearson Education Asia
Pvt., Ltd.

7. Andy Ruina and Rudra Pratap (2011), Introduction to Statics
and Dynamics, Oxford University Press

8. Shanes and Rao (2006), Engineering Mechanics,
Pearson Education,

9. Hibler and Gupta  (2010),Engineering Mechanics
(Statics, Dynamics) by Pearson Education

10. Reddy Vijaykumar K. and K. Suresh Kumar(2010),
Singer’s Engineering Mechanics

11.Bansal R.K.(2010), A Text Book of Engineering
Mechanics, Laxmi Publications

12. Khurmi R.S. (2010), Engineering Mechanics, S. Chand & Co.

13. Tayal A.K. (2010), Engineering Mechanics, Umesh
Publications

Course
Outcome

CO1: Apply the various methods to determine the resultant forces and
its equilibrium acting on a particle in 2D and 3D.

CO2: Apply the concept of reaction forces (non-concurrent coplanar
and non coplanar forces) and moment of various support systems
with rigid bodies in 2D and 3D in equilibrium. Reducing the
force, moment, and couple to an equivalent force - couple system
acting on rigid bodies in 2D and 3D.

CO3: Apply the concepts of locating centroids / center of gravity of
various sections / volumes and to find out area moments of inertia
for the sections and mass moment of inertia of solids.

CO4: Apply the concepts of frictional forces at the contact surfaces of
various engineering systems.

CO5: Apply the various methods of evaluating kinetic and kinematic

parameters of the rigid bodies subjected to concurrent coplanar
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Course Title

BASIC ELECTRICAL AND ELECTRONICS ENGINEERING

Course Code Category Sem.| Credits — HO#-rS P CFXheoEr%/E C,'_—D ,&aCtécgllz Total
21BCEU0204 ESC I 2 2 = | = 40 60 = = 100
K-1: To understand the basic law concepts in AC & DC circuits.
Cognitive  [K-2: To Gain knowledge about the fundamentals of digital electronic system.
Level K-3: To impart basic knowledge of communication engineering
At the end of the course students will be able:
e To understand the basic law concepts in AC & DC circuits.
e To explain the working principle, construction, applications of DC machines,
AC machines & measuring instruments.
Course e To Gain knowledge about the fundamentals of digital electronic system.
Objectives e To impart basic knowledge of communication engineering.
Unit Content HN(())L.,IOFTS
ELECTRICAL CIRCUITS AND MEASURMENTS
Ohm’s Law — Kirchhoff’s Laws — Steady State Solution of DC
Circuits — Introduction to AC Circuits — Waveforms and RMS
| Value — Power and Power factor — Single Phase and Three Phase ;

Balanced Circuits. Operating Principles of Moving Coil and
Moving
Dynamometer type Watt meters.

Iron Instruments (Ammeters and Voltmeters),

UNIT Il - ELECTRICAL MACHINES

Construction, Principle of Operation, Basic Equations and
Applications of DC Generators, DC Motors, Single Phase 5
Transformer, single phase induction Motor.

UNIT 11l - SEMICONDUCTOR DEVICES AND
APPLICATIONS

Characteristics of PN Junction Diode — Zener Diode and its
Characteristics, Applications — Photodiode-Half wave and Full 6
wave Rectifiers. Bipolar Junction Transistor — CB, CE, CC
Configurations and Characteristics- FET Characteristics.

UNIT IV - DIGITAL ELECTRONICS

Binary Number System — Logic Gates — Boolean algebra: Laws
and Theorems, Combinational Circuits: Adder, Subtractor. 6
Sequential Circuits: Flip-Flops (SR, JK, D, T) — A/D and D/A
Conversion (simple concepts).

UNIT V - FUNDAMENTALS OF COMMUNICATION
ENGINEERING

Types of Signals: Analog and Digital Signals — Modulation and
Demodulation:  Principles of Amplitude and Frequency
Modulations. Communication Systems: Satellite and Optical
Fiber (Block Diagram Approach only)- Super Heterodyne-
receiver.
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References

2.
3.

7.

8.

Text Books &Reference Books:
1.

Mittle V.N., “Basic Electrical Engineering”, TMH Edition,
New Delhi, 1990.

Sedha, R.S., “Applied Electronics” S. Chand and Co., 2006.
Muthusubramanian R, Salivahanan S and Muraleedharan K
A, “Basic Electrical,Electronics and Computer Engineering”,
TMH, Second Edition, (2006).

Nagsarkar T K and Sukhija M S, “Basics of Electrical
Engineering”, Oxford press (2005).

Mehta V K, “Principles of Electronics”, S.Chand and
Company Ltd, (1994).

Mahmood Nahvi and Joseph A. Edminister, “Electric
Circuits”, Schaum’ Outline Series,McGraw Hill,(2002).
Premkumar N, “Basic Electrical Engineering”, Anuradha
Publishers, (2003).

Morris Mano, Digital Design”, Pearson Education, 2006.

CO1: To understand the basic law concepts in AC & DC circulits.
CO2: To explain the working principle, construction, applications

of DC machines, AC machines & measuring instruments.

ggumr:: out CO3: To Gain knowledge about the fundamentals of digital
electronic system.

CO4: To impart basic knowledge of communication engineering.
Course PSO 1 PSO 2 PSO 3 PSO 4 PSO 5
outcome
CO1 2 1 1 1 2
CO2 1 2 1 2 1
CO 3 1 1 2 1 1
CO4 1 1 1 2 2
CO5 1 1 1 1 1
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Course Title INTRODUCTION TO CIVIL ENGINEERING

Category sem. | Credits LHOEIJ_rsP CFXheoErys/E CFFiAr\aCtIIECSaIIE Total

Course Code

21BCEU0205 ESC I 3 3 | -] -] 40 60 - - 100

Cognitive K-1: Providing inspiration for doing creative and innovative work
Level K-2: Highlighting possibilities for taking up entrepreneurial activities
in this field

K-3:Providing a foundation for the student to launch off upon an
inspired academic pursuit into this branch of engineering

Course This course is designed to address the following:

objectives e To give an understanding to the students of the vast breadth and numerous areas
of engagement available in the overall field of Civil Engineering

e To motivate the student to pursue a career in one of the many areas of Civil
Engineering with deep interest and keenness.

e To expose the students to the various avenues available for doing creative and
innovative work in this field by showcasing the many monuments and inspiring
projects of public utility.

No.of
Unit Content Hour

1. Basic Understanding: What is Civil Engineering/ Infrastructure? Basics of
Engineering and Civil Engineering; Broad disciplines of Civil Engineering;
Importance of Civil Engineering, Possible scopes for a career

2. History of Civil engineering: Early constructions and developments over
time; Ancient monuments & Modern marvels; Development of various
materials of construction and methods of construction; Works of Eminent
civil engineers

3. Overview of National Planning for Construction and Infrastructure

I Development; Position of construction industry vis- a-vis other industries,
five year plan outlays for construction; current budgets for infrastructure
works;

4. Fundamentals of Architecture & Town Planning: Aesthetics in Civil
Engineering, fundamentals of architectural design & town planning;
Building Systems (HVAC, Acoustics, Lighting, etc.); LEED ratings;
Development of Smart cities
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Fundamentals of Building Materials: Stones, bricks, mortars, Plain,
Reinforced & Prestressed Concrete, Construction Chemicals; Structural
Steel, High Tensile Steel, Carbon Composites; Plastics in Construction; 3D
printing; Recycling of Construction & Demolition wastes

Basics of Construction Management & Contracts Management:
Temporary Structures in Construction; Construction Methods for various
types of Structures; Major Construction equipment; Automation & Robotics
in Construction; Modern Project Management Systems; Advent of Lean
Construction; Importance of Contracts Management

Environmental Engineering & Sustainability: Water treatment systems;
Effluent treatment systems; Solid waste management; Sustainability in
Construction;

Geotechnical Engineering: Basics of soil mechanics, various types of
foundations; basics of rock mechanics & tunneling

Hydraulics, Hydrology &Water Resources Engineering: Fundamentals
of fluid flow, basics of water supply systems; Multipurpose reservoir
projects

Ocean Engineering: Basics of Wave and Current Systems; Ports &
Harbours and other marine structures

Power Plant Structures: Chimneys, Natural & Induced Draught Colling
towers, coal handling systems, ash handling systems; nuclear containment
structures; hydro power projects

Structural Engineering: Types of buildings; tall structures; various types of
bridges; Water retaining structures;

Surveying & Geomatics: Traditional surveying techniques, Total Stations,
Development of Digital Terrain Models; GPS, LIDAR,;

Traffic &Transportation Engineering: Developments and challenges in
integrated transport development in India: road, rail, port and harbour and
airport sector; PPP in transport sector; Intelligent Transport Systems;
Repairs & Rehabilitation of Structures: Basics of corrosion phenomena
some simple systems of rehabilitation of structures; Non-Destructive testing
systems; Use of carbon fibre wrapping and carbon composites in repairs.

-

. Computational Methods, IT, 10T in Civil Engineering: Typical software
used in Civil Engineering- Finite Element Method, Computational Fluid
Dynamics; Computational Geotechnical Methods; highway design (MX),
Building Information Modelling; Highlighting typical available software
systems (SAP, STAAD, ABAQUS, MATLAB, ETAB, NASTRAN, NISA,
MIKE 21, MODFLOW, REVIT, TEKLA, AUTOCAD,...GEOSTUDIO,
EDUSHAKE, MSP, PRIMAVERA, ArcGIS, VisSIM, ...)

References

Text/Reference Books:

1
2.
3.
4

5.

Patil, B.S.(1974), Legal Aspects of Building and Engineering Contract

The National Building Code, BIS, (2017)

RERA Act, (2017)

Meena Rao (2006), Fundamental concepts in Law of Contract, 3rd Edn.
Professional Offset

Chandiramani, Neelima (2000), The Law of Contract: An Outline, 2nd Edn.
Avinash Publications Mumbai
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Avtarsingh (2002), Law of Contract, Eastern Book Co.

Dutt (1994), Indian Contract Act, Eastern Law House

Anson W.R.(1979), Law of Contract, Oxford UniversityPress

Kwatra G.K.(2005), The Arbitration & Conciliation of Law in India with

case law on UNCITRAL Model Law on Arbitration, Indian Council of

Avrbitration

10. Avtarsingh (2005), Law of Arbitration and Conciliation, Eastern Book Co.

11. Wadhera (2004), Intellectual Property Rights, Universal Law Publishing Co.

12. P. S. Narayan (2000), Intellectual Property Rights, Gogia Law Agency

13. T. Ramappa (2010), Intellectual Property Rights Law in India, Asia Law
House

14. Bare text (2005), Right to Information Act

15. O.P. Malhotra, Law of Industrial Disputes, N.M. TripathiPublishers

16. K.M. Desai(1946), The Industrial Employment (Standing Orders) Act

17. Rustamji R.F., Introduction to the Law of Industrial Disputes, Asia
Publishing House

18. Vee, Charles & Skitmore, Martin (2003) Professional Ethics in the
Construction Industry, Engineering Construction and Architectural
management, VVol.10, Iss. 2, pp 117-127, MCB UP Ltd

19. American Society of Civil Engineers (2011) ASCE Code of Ethics —
Principles Study and Application

20. Ethics in Engineering- M.W.Martin& R.Schinzinger, McGraw-Hill

21. Engineering Ethics, National Institute for Engineering Ethics, USA

22. www.ieindia.org

23. Engineering ethics: concepts and cases — C. E. Harris, M.S. Pritchard,
M.J.Rabins

24. Resisting Bureaucratic Corruption: Alacrity Housing Chennai

© o~

Course
Out come

CO 1: Introduction to what constitutes Civil Engineering
CO 2: Identifying the various areas available to pursue and specialize
within the overall field of Civil Engineering
CO 3: Highlighting the depth of engagement possible within each of
these areas
CO4: Exploration of the various possibilities of a career in this field
CO5: Understanding the vast interfaces this field has with the society at
large
COG6: Providing inspiration for doing creative and innovative work
CO7: Showcasing the many monuments, heritage structures, nationally important
infrastructure, and impressive projects to serve as sources of inspiration
CO 8: Highlighting possibilities for taking up entrepreneurial activities
in this field
COQ9: Providing a foundation for the student to launch off upon an
inspired academic pursuit into this branch of engineering

55



http://www.ieindia.org/
http://www.ieindia.org/

Course
outcome

PSO 1

PSO 2

PSO 3

PSO 4

PSO 5

CO1

N

[

[

[

N

CO2

CO3

CO4

CO5

CO6

CO7

CO8

CO9

I

RlRRN Rk

RRN R R RN

RINEFEPINEFEPINEIN

RINRR RNk -

56



Course Title DISASTER PREPAREDNESS AND PLANNING
Categor . Hours Theory Practical
Course Code y Sem. Credits CTTTP [CFAT ESE [ CFAT ESE Total
21BCEU0206 | ESC M 2 - | -1-1 40 60 - - 100

K-1: state the fundamentals of disaster Vulnerability

Cognitive [K-2: Understand the natural and man-made disasters

Level

K-3: interpredit the impact and consequences of various disasters

To make student conversant
e To Understand basic concepts in Disaster Management

[ ]
Course e To Understand Types and Categories of Disasters
[ ]

Objectives

To Understand the Challenges posed by Disasters

To Understand Definitions and Terminologies used in Disaster Management

Unit

Content

No.of
Hours

Introduction to Disaster Management -Contemporary Natural and Man-
made Disasters-Fundamentals of Disasters, Causal Factors of Disasters,
Poverty, Population Growth, Rapid Urbanization, Transitions in Cultural
Practices, Environmental Degradation, War and Civil Strife.-
Earthquakes, Tropical Cyclones, Floods, Droughts, Environmental
Pollution, Deforestation, Desertification, Epidemics, Chemical and
Industrial Accidents.

Hazard classification and assessment - Hazard evaluation and hazard control -
Concept And Elements of disaster risk - Techniques of Risk Assessment -
Vulnerability Concept and Parameters, Risk and Vulnerability Relationship,
Observation and Perception Of Vulnerability, Vulnerability ldentification, Socio-
Economic Factors of Vulnerability, Vulnerability Analysis.

Disaster Impacts - Disaster impacts (environmental, physical, social,
ecological, economic, political, etc.); health, psycho-social issues;
demographic aspects (gender, age, special needs); hazard locations; global
and national disaster trends; climate change and urban disasters.

Disaster Risk Reduction (DRR) - Disaster management cycle — its phases;
prevention, mitigation, preparedness, relief and recovery; structural and
non-structural measures; risk analysis, vulnerability and capacity
assessment; early warning systems, Post- disaster environmental response
(water, sanitation, food safety, waste management, disease control,
security, communications); Roles and responsibilities of government,
community, local institutions, NGOs and other stakeholders; Policies and
legislation for disaster risk reduction, DRR programmes in India and the
activities of National Disaster Management Authority.

Disasters, Environment and Development — Factors affecting vulnerability
such as 1impact of developmental projects and environmental

modifications (including of dams, land- use changes, urbanization etc.),
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sustainable and environmental friendly recovery; reconstruction and
development methods.

References | Text Books &Reference Books:

1. http://ndma.gov.in/ (Home page of National Disaster
ManagementAuthority)

2. http://www.ndmindia.nic.in/ (National Disaster management in
India, Ministry of Home Affairs).

3. Pradeep Sahni, 2004, Disaster Risk Reduction in South
Asia,Prentice Hall.

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

5. Ghosh G.K., 2006, Disaster Management, APH
PublishingCorporation

6. Disaster Medical Systems Guidelines. Emergency Medical
Services Authority, State of California, EMSA no.214, June 2003

7. Thomas D.Schneid., “Disaster Management and Prepardness,”
Tata McGraw Hill, New Delhi,2001.

8. William L Waugh., “Living with hazards,dealing with
disasters:An Introduction to Emergency Management,” Amazon
Publications, 2002.

9. Patrick Leon Abbott, “Natural Disasters,” Amazon Publications,
2002.

10. Ben Wisner., “At Risk: Natural Hazards, People vulnerability and
disasters,” AmazonPublications, 2001

CO1: The application of Disaster Concepts to Management
CO2: Analyzing Relationship between Development and

Course :

out Dls_agters. _ .

Comes CO3: Ability to understand Categories of Disasters and

CO4: Realization of the responsibilities to society
COS5: To understand Impacts of Disasters Key Skills

Course PSO 1 PSO 2 PSO 3 PSO 4 PSO 5
outcome

COo1 3 2 1 2 2
CO2 2 1 1 1 2
CO3 2 1 1 2 2
CO4 3 2 1 2 3
CO5 3 1 1 1 2




Course Title

ENERGY SCIENCE AND ENVIRONMENT

Course Code

Categor [Semester . Hours Theory Practical
Y Credits T 7] P | CFA] ESE | CFA] ESE | oW

21BCEU0207

ESC 1 2 2 | -] -140 60 - - 100

Cognitive
Level

K1 : Recall the scientific principles and environmental and climate issue related
energy

K2 : Understand the energy resources and various energy systems

K3 : Apply the energy principles in various civil engineering projects like green

Course
Objectives

The course aim is

The students can understand energy systems and renewable energy resources,
with a scientific examination of the energy field and an emphasis on alternative
energy sources and their technology and application. The class will explore
society’s present needs and future energy demands, examine conventional energy
sources and systems, including fossil fuels and nuclear energy, and then focus on
alternatives, renewable energy sources such as solar, biomass (conversions), wind
power, waves and tidal, geothermal, ocean thermal, hydro and nuclear. Energy
conservation methods will be emphasized from Civil Engineering perspective. The
knowledge acquired lays a good foundation for design of various civil engineering
systems/ projects dealing with these energy generation paradigms in an efficient
manner.

Unit

No.of

Content Hours

Introduction to Energy Science: Scientific principles and historical

| interpretation to place energy use in the context of pressing societal,
environmental and climate issues; Introduction to energy systems and
resources; Introduction to Energy, sustainability & the environment

Energy Sources: Overview of energy systems, sources, transformations,
efficiency, and storage. Fossil fuels (coal, oil, oil-bearing shale and sands,
coal gasification) - past, present & future, Remedies & alternatives for fossil
I fuels - biomass, wind, solar, nuclear, wave, tidal and hydrogen;
Sustainability and environmental trade-offs of different energy systems;
possibilities for energy storage or regeneration (Ex. Pumped storage hydro
power  projects, superconductor-based  energy  storages,  high
efficiencybatteries)

Energy & Environment: Energy efficiency and conservation; introduction to
clean energy technologies and its importance in sustainable development;
Carbon footprint, energy consumption and sustainability; introduction to the
I economics of energy; How the economic system determines production and
consumption; linkages between economic and environmental outcomes;
How future energy use can be influenced by economic, environmental, trade,
and research policy
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Civil Engineering Projects connected with the Energy Sources: Coal mining

technologies, Oil exploration offshore platforms, Underground and under-sea

oil pi

pelines, solar chimney project, wave energy caissons, coastal

installations for tidal power, wind mill towers; hydro power stations above-
ground and underground along with associated dams, tunnels, penstocks,

v etc.; Nuclear reactor containment buildings and associated buildings, design
and construction constraints and testing procedures for reactor containment
buildings; Spent Nuclear fuel storage and disposal systems
Engineering for Energy conservation: Concept of Green Building and
Green Architecture; Green building concepts (Green building encompasses
everything from the choice of building materials to where a building is

v located, how it is designed and operated); LEED ratings; Identification of
energy related enterprises that represent the breath of the industry and
prioritizing these as candidates; Embodied energy analysis and use as a tool
for measuring sustainability. Energy Audit of Facilities and optimization of
energy consumption

1. Rao,S. and Parulekar,R.B., Energy Technology - "Non-Conventional,
Renewable and Conventional”, Khanna Publishers, Delhi, 1995.
2. Rai, G.D., "Non-Conventional Sources of Energy”, Khanna
Publishers, Delhi 1995.
3. Venugopal, K. "Basic Mechanical Engineering” New Age
References International Private Ltd., New
4. Delhi 1991.
5. Gulp,A.G., "Principles of Energy Conversion™ McGraw Hill Book
Company, 1994.
6. T.D.Eastop & D.R.Croft, "Energy Efficiency for Engineers and
Technologists" Longmen 1990
The students can able to
COL1 : understand the scientific Principles and historical interpretation in
the context of pressing societal, environmental and climate issues
Course Out and Introduction to energy systems and resources
Comes CO2 : Understand the various energy resources and energy systems
CO3 : understand the various Energy Technologies and sustainable

CO4:
CO5:

Development
Apply the Energy sources in civil engineering Projects
Identify the energy related enterprises and industries and apply the

concept on green building for sustainability
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Course

IR PSO 1 PSO 2 PSO 3 PSO 4 PSO5
co1 3 2 1 1 1
CO2 1 3 1 2 3
CO3 3 1 2 1 2
CO4 3 2 1 1 1
CO5 1 1 2 2 3
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Course Title GANDHI’S LIFE, THOUGHT AND WORK
Categor . Hours Theor Practical
Course Code gory | Sem. Credits [ TTI P |CEA E)S/E CEAl ESE Total
- MC I - 2 |- -1 20 30 - - 50

The course is offering by Dept. of Gandhian Thought and peace Science
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Course Title WORKSHOP MANUFACTURING PRACTICES

Categor . Hours Theor Practical
Course Code gory Sem. | Credits [ TTTPCEA E)S/E CEAT ESE Total
21BCEU0208 ESC I 1 - |-12| - - 60 40 100
K-1: practical knowledge of the dimensional accuracies and dimensional tolerances
Cognitive possible with different manufacturing processes.
Level K-2: Weld various joints in steel plates using arc welding work

K-3: Machine various simple processes like turning, drilling, tapping in parts

This course is designed to address the following:
e Understanding different manufacturing techniques and their relative

advantages/disadvantages with respect to different applications

Course e The selection of a suitable technique for meeting a specific fabrication need
Objectives

e Acquire a minimum practical skill with respect to the different manufacturing
methods and develop the confidence to design & fabricate small components for|
their project work and also to participate in various national and international
technical competitions.

Unit Content No.of
Hours

Lectures & videos

1. Manufacturing Methods- casting, forming, machining, joining,
advanced manufacturing methods (3 lectures)

CNC machining, Additive manufacturing (1 lecture)

Fitting operations & power tools (1 lecture)

Carpentry (1 lecture)

Plastic moulding, glass cutting (1 lecture) 5
Metal casting (1 lecture)

Welding (arc welding & gas welding), brazing (2 lecture)

[More hours can be given to Welding for Civil Engineering students as
they may have to deal with Steel structures fabrication and erection; 3D
Printing is an evolving manufacturing technology and merits some
lectures and hands-on training.

Nk WN

work shop practice
1.Machine shop
2. Fitting shop
3. carpentry 25
5. Welding shop
6. Casting
7. Smithy
8. Plastic moulding& Glass Cutting
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References

5.

Hajra Choudhury S.K., Hajra Choudhury A.K. and Nirjhar Roy S.K.,,
“Elements of Workshop Technology”, Vol. I 2008 and Vol. Il 2010,
Media promoters and publishers private limited, Mumbai.

Kalpakjian S. And Steven S. Schmid, “Manufacturing Engineering and
Technology”,4th edition, Pearson Education India Edition, 2002.

Gowri P. Hariharan and A. Suresh Babu, “Manufacturing Technology —
I” PearsonEducation, 2008.

Roy A. Lindberg, “Processes and Materials of Manufacture”, 4th
edition, Prentice Halllndia, 1998.

Rao P.N., “Manufacturing Technology”, Vol. I and Vol. II, Tata
McGrawHill House, 2017

Course Out
Comes

CO 1: Upon completion of this laboratory course, students

will be able to fabricate components with their own hands.

CO 2: They will also get practical knowledge of the dimensional

accuracies and dimensional tolerances possible with different
manufacturing processes.

CO 3: By assembling different components, they will be able to

produce small devices of their interest.

CO 4: Weld various joints in steel plates using arc welding work;
CO 5: Machine various simple processes like turning, drilling, tapping

in parts; Assemble simple mechanical assembly common
household equipments.

Course PSO 1 PSO 2 PSO 3 PSO 4 PSO 5
outcome

COo1 2 1 1 1 2
CO2 1 2 1 2 1
CO3 1 1 2 1 1
CO4 1 1 1 2 2
CO5 1 1 1 1 1
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Course Title

COMPUTER AIDED CIVIL ENGINEERING DRAWING

Course Code

Sem.| Credits

Category Hours Theory Practical

L [T|P|CFA| ESE | CFA

ESE

Total

21BCEU0209

ESC I 2 - | -14 - - 60

40

100

Cognitive
Level

Computer Aided Design and Drafting practice
K2: Do a detailed study of an engineering artefact

K3: Develop drawings for conventional structures using practical norms.

K1: To get exposure to national standards relating to technical drawings using

Course
Objectives

This course is designed to address the following:

e Produce and interpret 2D & 3D drawings

e Communicate a design idea/concept graphically/ visually

3Dsoftware.

Get a Detailed study of an engineering artifact

Develop Parametric design and the conventions of formal engineering drawing

e Examine a design critically and with understanding of CAD - The student learn

to interpret drawings, and to produce designs using a combination of 2D and

Unit

Content

No.of
Hours

INTRODUCTION: Introduction to computer aided drawing
(Drafting Software), coordinate systems, and reference planes.
Commands: Initial settings, Drawing aids, Drawing basic entities,
Modify commands, Layers, Text and Dimensioning, Blocks.
Drawing presentation norms and standards.

10

Dimensioning and Methods: Dimensioning, Dimension methods,
Unit of Dimensioning, Arrangement of Dimensioning, Symbols and
Shapes used for dimensioning, Rules for dimensioning & Exercises,
Simple Orthographic Views-Exercises

SYMBOLS AND SIGN CONVENTIONS: Materials,
Architectural, Structural, Electrical and Plumbing symbols. Rebar
drawings and structural steel fabrication and connections drawing
symbols, welding symbols;

BUILDING DRAWING: Terms, Elements of planning building
drawing, Methods of making line drawing and detailed drawing.
Site plan, floor plan, elevation and section drawing of small
residential buildings. Foundation plan. Roof drainage plans.
Depicting joinery, standard fittings & fixtures, finishes. Use of
Notes to improve clarity

10
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List of titles for the Drawing Practice:

1.

no

Buildings with load bearing walls including details of doors and
windows.

RCC framed structures-Residential

Reinforcement drawings for typical slabs, beams, columns and
spread footings.

Industrial buildings —Steel- roof Trusses

15

References

8.

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

Ajeet Singh (2002), “Working with AUTOCAD 2000 with
updates on AUTOCAD 20017, Tata- Mc Graw-Hill Company
Limited, New Delhi

Sham Tickoo Swapna D (2009), “AUTOCAD for Engineers and
Designers”, Pearson Education,

Venugopal (2007), “Engineering Drawing and Graphics +
AUTOCAD?”, New Age International Pvt. Ltd.,

Balagopal and Prabhu (1987), “Building Drawing and
Detailing”, Spades publishing KDR building, Calicut,
(Corresponding set of) CAD Software Theory and User
Manuals.

Malik R.S., Meo, G.S. (2009) Civil Engineering Drawing,
Computech Publication Ltd New Asian.

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

Course Out
Comes

CO 1: To develop graphical skills for communicating concepts,

ideas and designs of engineering products graphically/
visually as well as understand another person’s designs,

CO 2: To get exposure to national standards relating to technical

drawings using Computer Aided Design and Drafting
practice

CO 3: Develop Parametric design and the conventions of formal

engineering drawing

CO 4: Produce and interpret 2D & 3D drawings
CO 5: Examine a design critically and with understanding of CAD

The student learn to interpret drawings, and to produce
designs using a combination of 2D and 3D software.

CO 6: Do a detailed study of an engineering artefact
CO 7: Develop drawings for conventional structures using practical

norms.

66



Course
outcome

PSO 1

PSO 2

PSO 3

PSO 4

PSO 5

CO1

CO2

CO3

CO4

CO5

CO6

CO7
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Course Title

BASIC ELECTRICAL AND ELECTRONICS ENGINEERING LAB

Category . Hours Theory Practical
Course Code Sem. | Credits CTTT P [CFAT ESE [ CFAT ESE Total
21BCEU0210 ESC I 1 - -] 2 - - 60 40 100
K-1: To become familiar with the basic circuit components and
Cognitive | K-2: To know how to connect them to make a real electrical circuit
Level K-3: To get a knowledge on logic gates

Course
Objectives

This course is designed to address the following:
To impart hands on experience in verification of circuit laws and measurement

of circuit parameters

To train the students in performing various tests on electrical motors.
It also gives practical exposure to the usage of CRO, power sources & function

generators

Unit

Content

No.of
Hours

agrwmn

o

10.
11.
12.
13.
14.
15.

16.

17.
18.
19.
20.
21.
22.

Measurement of electrical quantities —voltage, current,
power

Measurement of energy using single phase energy meter.
Study of Electronic components and equipments.

Study of CRO.

Soldering practice—Components Devices and Circuits—
Using general purpose PCB.

Wiring Switches, Fuse, Indicator and Lamp etc. such as in
basic household

Wiring Stair case light

Wiring tube — light

Wiring Study:

Studying an Iron-Box wiring.

Studying a Fan Regulator wiring.

Studying an Emergency Lamp wiring.

Verification of Ohm’s Law

Verification of Kirchhoff’s Law.

Steady state response of AC and DC circuits (Mesh, Node
Analysis)

Performance characteristics of single phase induction
motor.

Characteristics of PN diode and Zener diode
Characteristics of Zener diode

Half wave and full wave Rectifiers

Application of Zener diode as shunt regulator.
Characteristics of BJT and JFET

Study of logic gates AND, OR, XOR and NOT

60
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References

Text Books &Reference Books:

1.

2.
3.

Mittle V.N., “Basic Electrical Engineering”, TMH Edition,
New Delhi, 1990.

Sedha, R.S., “Applied Electronics” S. Chand and Co., 2006.
Muthusubramanian R, Salivahanan S and Muraleedharan K
A, “Basic Electrical,Electronics and Computer Engineering”,
TMH, Second Edition, (2006).

Nagsarkar T K and Sukhija M S, “Basics of Electrical
Engineering”, Oxford press (2005).

Mehta V K, “Principles of Electronics”, S.Chand and
Company Ltd, (1994).

Mahmood Nahvi and Joseph A. Edminister, “Electric
Circuits”, Schaum’ Outline Series,McGraw Hill,(2002).
Premkumar N, “Basic Electrical Engineering”, Anuradha
Publishers, (2003).

Morris Mano, "Digital Design”, Pearson Education, 2006.

COL1: To become familiar with the basic circuit components and
CO2: know how to connect them to make a real electrical circuit;

Course Out | co3: Ability to perform speed characteristic of different
Comes . .
electrical machines
CO4: Ability to use logic gates and Flip flops
Course
A G PSO 1 PSO 2 PSO 3 PSO 4 PSO5
CO1 1 0 2 0 1
CO2 1 0 2 1 0
CO3 1 2 2 1 1
CO4 1 3 0 1 1
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Course Title SUMMER INTERNSHIP |

Category Hours Theory Practical

Course Code Sem. | Credits CTTT P [CFAT ESE | CEAT ESE Total
21BCEUO0211 PROJ I 1 - |- - - - 40 60 100
K1: To familiar with field practices
Cognitive
Level K2: To understand the industrial practices
e To train the students in field work so as to have a firsthand knowledge of
gourse practical problems in carrying out engineering tasks.
Objectives S . ) .
) e To develop skills in facing and solving the field problems.
Unit Content No.of
Hours
The Summer Internship shall carry 100 marks and shall be
evaluated through internal assessment only. The students
individually undertake training in reputed civil engineering
companies for the specified duration. At the end of internship, the
candidate shall submit a certificate from the organization where | 30 days
he / she has undergone training and a brief report.
EVALUATION PROCEDURE
1. Evaluation of In plant Training Report : 40 marks
2. Viva voce examination : 60 marks
e At the end of the course the student will be able to
understand
e The intricacies of implementation textbook knowledge
Course Out . .
Comes into practice
e The concepts of developments and implementation of
new techniques
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Course Title

NSS/SPORTS & GAMES/ FINE ARTS

Category . Hours Theory Practical
Course Code Sem. | Credits CTTT P [CFAT ESE [ CEAT ESE Total
MC I - - -1 1 - - 50 - 50

The above courses are offering by the concern department

71




11 - SEMESTER

72



Course Title MATHEMATICS-11l (MATRIX, PROBABILITY AND
DISTRIBUTIONS)
Hours Theory Practical
Course Code| Category | semester| credits Lltlplcral gsg | - | - | Total
21MATUO03C3 BSC i 3 |3|-13 40 60 - - 100
K1:Understand the concept of consistency of system of linear equations.
Cognitive |K2:Using sample measures to find the relationship between two samples or sample
Level jand population.
K3:Apply distribution theory to solve problems in probability theory
e Understand the concept of eigen value, eigen vector and diagonalization
process.
Course
Objectives e Apply the statistical measures in the concept of comparison of population
and sample.
e Infer axioms of probability, elementary theorems, conditional
probability, discrete and continuous random variables
. No.of
Unit Content Hours
' [Matrices] 10
Solution of Linear system of equations — Cramer’s rule —
Consistency of a linear system of equations — Eigen values —
Properties of eigen values — Cayley Hamilton theorem — Reduction
to Diagonal form.
I . 9
[Statistical Methods]
Collection and classification of data — Measures of central tendency
— Measures of dispersion — Coefficient of variations — Standard
deviation
1 ] ] 10
[Correlations and Regressions]
Correlation — Coefficient of correlation — Rank correlation — Lines off
regressions
v 9

[Probability]

principle of counting — Permutation and Combination — Probability
— Properties — Conditional probability — Baye’s theorem.
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[Distributions]

Random variables — Discrete probability distribution — Continuous
probability distribution — Expectations, variance and moments -
Binomial distributions — Poisson distributions — Normal
distributions.

Text Books:

1. B.S.Grewal, "Higher Engineering Mathematics”, Khanna
publishers, 43" edition, 2015. Unit-1 [Sections:
2.9,2.10,2.13t0 2.16]

Unit-II [Sections: 25.2,25.5 to 25.8]

Unit-111 [Sections: 25.12,25.13,25.16,25.14]
Unit-1V [Sections: 26.1 to 26.6]

Unit-V [Sections: 26.7 to 26.10,26.14 to 26.16]

Reference _ o '
book 1. T.Veerarajan, “Engineering Mathematics”, Volume I, Tata

Mcgraw Hill, New delhi, 2008.

2. Erwin Kreszig, "Advanced Engineering Mathematics",10th
edition, Wiley, 2017.

3. Miller Freund’s, “Probability and Statistics for Engineers”,
Eighth edition, PHI Learning Private Limited, Delhi, 2003.

Course After completing this course, students should demonstrate competency
Out in the following skills:

Comes
CO1: Use both orthogonal transformation and similar transformation to
diagonalize the matrix.

CO2: Evaluation of mean, median, mode and other measures in the
concept of frequency distributions.

CO3: Identify the relationship between two samples by using
correlation and regression.

CO4: Understand the concept of probability theory and solving
problems related to Bayes theorem.

CO5: Formulate simple engineering problems as discrete and
continuous random variables and understand the concept of
distribution theory.




Course

outcome PSO 1 PSO2 |PSO3 PSO 4 PSO 5
CO1 2 2 1 1 1
CO?2 3 1 2 1 2
CO3 3 1 2 1 2
CO4 1 2 1 1 1
CO5 1 2 1 1 2
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Course Title

MECHANICS OF SOLIDS |

Course Code

Category

Semester

Credits

Hours

Theory

Practical

L

T|P

CFA | ESE

Total

18BCEU0312

PCC

3

3

-1 3

40 60

100

Cognitive
Level

K-1: Define the basic concepts and definitions of stress strain, shearforce ,bending
moment properties of solid sections

simple bending, torsion and hoop stress for thin cylinders

K-2: Understand the concept of simple Bending and torsion and hoop stress.
K-3: solve the problems related to solids stress , shear force, bending moment,

Course
Objectives 3

concepts in various components.
2. To understand the mechanical behavior of materials.

slopes in various types of beams with different load conditions

1. To develop the theoretical basis about the stress, strain and elastic modulus

. To familiarize about finding shear force, bending moment, deflection and

4. To enable students to solve practical problems related to springs and shafts

Unit

Content

No.of
Hours

Simple Stresses and Strains- Concept of stress and strain, stress and strain
diagrams, Elasticity and plasticity — Types of stresses and strains, Hooke’s law—
stress — strain diagram for mild steel — Working stress — Factor of safety — Bars
of varying section — composite bars-Thermal stresses. Elastic Constants-
Lateral strain, Poisson’s ratio and volumetric strain —and the relationship
between them.

Bending moment and Shear Force Diagrams- BM and SF diagrams for
cantilevers simply supported beams with or without overhangs. Calculation of
maximum BM and SF and the point of contra flexure under concentrated loads,
uniformly distributed loads over the whole span or part of span, combination of
concentrated loads (two or three) and uniformly distributed loads, uniformly
varying loads, application of moments.

Flexural Stresses-Theory of simple bending — Assumptions — Derivation of
bending equation: M/l = f/ly = E/R - Neutral axis — Determination of bending
stresses — Section modulus of rectangular and circular sections (Solid and
Hollow), I,T, Angle and Channel sections — Design of simple beam sections.
Shear Stresses- Derivation of formula — Shear stress distribution across various
beam sections like rectangular, circular, triangular, I, T angle sections.

Analysis of Truss: Truss — Types- Analysis-methods of joints — methods of
sections — graphical method.
Deflection of truss: By Williot Mohr’s diagram.

Springs-Types-Analysis of closed-coiled-helical springs. Thin Cylinders and
Spheres- Derivation of formulae and calculations of hoop stress, longitudinal
stress in a cylinder, and sphere subjected to internal pressures.
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Referen
ces

Strength of Materials R.K.Rajput

Strength of Materials R.K.Bansal

Strength of Materials R.S.Khurmi

Timoshenko, S. and Young, D. H., “Elements of Strength of
Materials” , DVNC, New York, USA.

Kazmi, S. M. A., “ Solid Mechanics” TMH, Delhi, India.

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

NS

o

Text book % Crandall, S. H., N. C. Dahl, and T. J. Lardner. An Introduction to the
Mechanics of Solids. 2nd ed. New York, NY: McGraw Hill, 1979
% Laboratory Manual of Testing Materials - William Kendrick Hall
¢+ Mechanics of Materials - Ferdinand P. Beer, E. RusselJhonston Jr., John
T. DEwolf— TMH 2002.
«+ Strength of Materials by R. Subramanian, Oxford University Press,
New Delhi.
Course On completion of the course, students should be able to do
Out
Comes [CO1: Understand the basic principles of stress-strain concepts

CO2: calculate the shear force and bending moments of various types of beams
CO3: Understand the principles of simple bending and its theory

CO4: Able to find the torsion for cylinders and shaft

CO5: Understand the internal pressure of the cylindrical section and its stress

gu%ggﬁnee PSO1 |[PSO2 |PSO3 PSO 4 PSO 5
co1 2 3 1 1 2
CO2 3 1 3 1 2
co3 1 1 1 1 1
CO4 1 2 1 1 1
CO5 1 2 1 1 1
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Course FLUID MECHANICS
Title
Course Catedor Credit Hours Theory Practical
Code gory|Semester | “redits L |T|PICFA EsE - - Total
21BCEU0313 | PCC 11 3 3 |-|-1] 40| 60 - - 100

Cognitive Level

K-1: Define the basic concepts and definitions of fluid properties
K-2: Understand the concept of fluid statics, kinematics and dynamics.
K-3: Ability to the problems related to Dimensional Analysis.

Course objectives

The Course aims
Engineering applications.
dynamics.

structural components and the concepts of Buoyancy
¢ Find solutions for many engineering problems.

e To introduce the concepts of fluid mechanics useful in Civil
e To provides a first level exposure to fluid statics, kinematics and

e Measurement of pressure, computations of hydrostatic forces on

Unit

Content

No.of
Hours

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

Fluid Statics - Fluid Pressure: Pressure at a point, Pascal’s law,
pressure variation with temperature, density and altitude.
Piezometer, U-Tube Manometer, Single Column Manometer, U-
Tube Differential Manometer, Micro manometers. Pressure
gauges, Hydrostatic pressure and force: horizontal, vertical and
inclined surfaces. Buoyancy and stability of floating bodies.

Fluid Kinematics- Classification of fluid flow: steady and
unsteady flow; uniform and non-uniform flow; laminar and
turbulent flow; rotational and irrotational flow; compressible and
incompressible flow; ideal and real fluidflow; one, two and three
dimensional flows; Stream line, path line, streakline and stream
tube; stream function, velocity potential function. One-, two- and
three -dimensional continuity equations in Cartesian coordinates

Fluid Dynamics- Surface and body forces; Equations of motion -
Euler’s equation; Bernoulli’s equation — derivation; Energy
Principle; Practical applications of Bernoulli’s equation : venture
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meter, orifice meter and pitottube; Momentum principle; Forces
exerted by fluid flow on pipe bend; Vortex Flow — Free and
Forced

\

Dimensional Analysis and Dynamic Similitude - Definitions of
Reynolds Number, Froude Number, Mach Number, Weber
Number and Euler Number; Buckingham’s p-Theorem.

References

Text Books &Reference Books:

7. Subramanya K., "Flow in Open channels", Tata McGraw-
Hill Publishing Company, 2019.

8. Bansal R.K., “Fluid Mechanics & Hydraulic Machines”,
Lakshmi publications, 2019.

9. Kumar K.L., "Engineering Fluid Mechanics", Eurasia
Publishing House (P) Ltd., New Delhi.

10.Jain  A.K., "Fluid Mechanics (including Hydraulic
Machines)", Khanna Publishers, 8th edition, 1995.

11. RangaRaju, K.G., “Flow through Open Channels”, Tata
McGraw-Hill.

12. VenTe Chow, “Open-Channel Hydraulics”, McGraw-H:
Q Book company, 1996.

13. Ramamirtham S., “Fluid Mechanics, Hydraulics and Fluid
Machines”, DhanpatRai& Sons, Delhi, 1998.

14. John A. Roberson, “Hydraulic Engineering”, Jaico
Publishing House, 1998.

Course
Out
Comes

On completion of the course, students should be able to do

CO1: Understand the broad principles of fluid statics, kinematics
and dynamics

CO2: Understand definitions of the basic terms used in fluid
mechanics

COa3: Understand the classifications of fluid flow

CO4: Able to apply the continuity, momentum and energy

principles in fluid flow

CO5: Finding solution for Engineering approach using

dimensional analysis

Course
outcome

PSO 1 PSO 2 PSO 3 PSO 4 PSO 5

CO1

CO2

CO3

CO4

CO5

SIS
R R k| e
R NN
=N NN
PR NN
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Course Title

ENGINEERING GEOLOGY

Course Code

Category

Semester

Credits

Hours

Theory

Practical

L

T

P

CFA | ESE

CFA | ESE

Total

21BCEUO0314

ESC

3

3

40 60

100

Cognitive
Level

K1- To recall the features of earth structure
K2-Understand the formation and classification of minerals and rocks
K3-Apply the knowledge of structural feature of rocks in Civil construction

Course
Objectives

At the end of this course the student shall be able to understand about geological
formations, classification and morphology of rocks, and the importance of the study of
geology for civil engineers with regard to founding structures like dams, bridges,

buildings, etc.

Unit

Content

No. of
Hours

GENERAL GEOLOGY: Geology in Civil Engineering — Branches of
Geology — Earth Structures and Composition — Elementary Knowledge on
Continental Drift and Plate Technologies. Earth Processes — Weathering —
Geological Work of Rivers, Wind and Sea and their Engineering Importance —
Earthquake Belts in India. Groundwater — Mode of Occurrence — Prospecting —
Importance in Civil Engineering.

MINERALOGY: Elementary Knowledge on Symmetry Elements of
Important Crystallographic Systems — Physical Properties of Minerals — Study
of the Following Rock Forming Minerals — Quartz Group, Feldpar Group,
Pyroxene Group, Amphibole Group and Mica Group. Fundamentals of Process
of Formation of Ore Minerals — Identification of Minerals - Coal and Petroleum
— Their Origin and Occurrence in India-

PETROLOGY: Classification of Rocks — Distinction between Igneous,
Sedimentary and Metamorphic Rocks. Description of Structures, Textures and
Mode of Occurrence, Engineering Properties, Distribution and uses of
following rocks. Igneous Rocks — Granite, Syenite, Diorite, Gabbro, Pegmatite,
Dolerite and Basalt; Sedimentary Rocks - Sandstone, Limestone, Shale,
Laterite, Conglomerate and Breccia; Metamorphic Rocks - Quartizite, Marble,
Slate, Phyllite, Gniess, Charnockite and Schist — Identification of Rocks.

STRUCTURAL GEOLOGY AND GEOPHYSICAL METHOD:

Attitude of Beds — Outcrops — Introduction to Geological Maps — Study of
Structures — Folds: Parts, classification of folds, Causes of folding. Faults:
Parts, classification of fold, Causes of folding. Joints: Classification and
Occurrence and origin of joints — Importance of structures on Engineering
Construction. Seismic and Electrical Methods for Civil Engineering
Investigations.

GEOLOGICAL INVESTIGATIONS IN CIVIL ENGINEERING:
Geological Conditions necessary for Construction of Reservoirs and
Dams, Tunnels, Buildings, Road Cuttings - Important building stones -

80




Improvement of sites. Causes and Preventions of Land Slides — Sea
Erosion and Coastal Protection structures.
References 1. 1. Parbin Singh. “Engineering and General Geology”, S.K. Kataria &
Sons, Katson Publishing House Ludhiana, 2022.
2. Chenna Kesavulu N. “Textbook of Engineering Geology”, Macmillan
India Ltd., 2009
3. Venkat Reddy D. ”Engineering Geology”, Vikas Publishers, 2010
ISBN-978-81259-9032
4. Krynine and Judd. “Engineering Geology and Geotechniques”, CBS
Publisher,2005
5. Tyrrell “Principles of Petrology”, B.1. Publications, Bombay 1989
6. Billings P Marland. “Structural Geology”, 3rd Edition , PHI Learning,
2008
7. Varghese P. C “Engineering Geology for Civil Engineers”, PHI Learning
Private Ltd, M-97, Connaught Circus, New Delhi -2012
COl:describe the importance of geology in Civil engineering applications.
Course Out COZ:Asses§ the role_ of structural featu_res and rocks in civil construction
Comes COS:Descr_lbe the dlfferen_t types of minerals and rocks N _
CO4: Predict the natural disasters to prevent failure of civil projects
CO5: Describe the investigating techniques for site selection
ourse | pso1 | PSO2 PSO 3 PSO 4 PSO 5
Co1l 3 2 1 2 2
CO2 2 1 1 1 2
CO3 2 1 1 2 2
CO4 3 2 1 2 3
CO5 3 1 1 1 2
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Course Title SURVEYING

Category . Hours Theory Practical | Total
Course Code Semester | Credits 3 T P | CEA | ESE | CFA | ESE
21BCEUO0315 PCC i 3 3 - - 40 60 - - 100

Cognitive
Level

K1-to recall the basics terms of surveying
K2-to understand the concept of control surveying and adjustments
K3-to understand the concept of modern surveying techniques

K4-to understand the concept of Route surveying, Hydrographic surveying and Field

Astronomical surveying.

Course
Objectives

The main objective of this course to

e Introduce knowledge, techniques, skills, and applicable tools of the discipline to

engineering and surveying activities

e Translate the knowledge gained for the implementation of Civil infrastructure

facilities

e Relate the knowledge on Surveying to the new frontiers of science like curve
setting, Electronic Distance Measurement, Global Positioning System, Route

survey, Hydrographic survey and Field Astronomical survey.

Unit

Content

No.of
Hours

FUNDAMENTALS OF SURVEYING :Classifications and basic
principles of surveying — Equipment and accessories for ranging and
chaining — Basic principles Compass surveying - Plane Table
Surveying accessories and methods Levels and staves - Methods of
levelling - Booking - Reduction — Curvature and refraction
correction — Contouring.

THEODOLITE SURVEYING AND COMPUTATIONS
:Horizontal and vertical angle measurements by Theodolite —
Heights and distances—Tacheometric surveying — Trigonometric
levelling - Computation of cross sectional areas and volumes -
Earthwork calculations - Mass haul diagrams

CONTROL SURVEYING AND ADJUSTMENT :Horizontal and
vertical control- Methods — Triangulation - Traversing - Gale‘s table
- Trilateration Concepts of measurements and errors — error
propagation and linearization — adjustment methods — least square
methods— angles, lengths and levelling network.

MODERN FIELD SURVEY SYSTEMS

Principle of Electronic Distance Measurement, Modulation, Types
of EDM instruments, Distomat, Total Station — Parts of a Total
Station — Accessories —Advantages and Applications, Field
Procedure for total station survey, Errors in Total Station Survey;
Global Positioning Systems- Segments, GPS measurements, errors
and biases, Surveying with GPS, Co-ordinate transformation,
accuracy considerations. Photogrammetry Surveying Introduction,
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Basic concepts, perspective geometry of aerial photograph, relief
and tilt displacements, terrestrial photogrammetry, flight planning;
Stereoscopy,

MISCELLANEOQOUS :

Route Surveying - Reconnaissance - Route surveys for highways,
railways and waterways Simple curves — Compound and reverse
curves — Transition curves - Setting out different methods of simple
curve - Vertical curves - Hydrographic surveying — Tides - MSL -
Sounding methods Three-point problem — Determination of depth
and position using multi-beam sounder and GPS Astronomical terms
and definitions - Celestial coordinate systems — different time
systems - Field observations and determination of azimuth by
altitude and hour angle method.

References

Text/Reference Books:
1. T.P.Kanetkar and S.V.Kulkarni, Surveying and Levelling,
Partsl & 2, Pune Vidyarthi Griha Prakashan, Pune, 2008
2. Dr.B.C.Punmia, Ashok K.Jain and Arun K Jain, Surveying
Vol.l & I, Lakshmi Publications Pvt Ltd, New Delhi, 2005.
3.Bhavikatti, S.S., Surveying and Levelling, Vol. | and II, LK.
International, 2010

4.Arora, K.R., Surveying, Vol-I, 1l and Ill, Standard Book House,
2015.

5.R. Subramanian, Surveying and Levelling, Oxford University
Press, Second Edition, 2012.

6. Bannister and S. Raymond, Surveying, Seventh Edition,
Longman 2004

7. S.K. Roy, Fundamentals of Surveying, Second Edition,
Prentice‘ Hall of India 2004

Course
Out
Comes

The course will enable the students to:

CO1: Introduce the rudiments of various surveying and its
principles.

CO2: Imparts concepts of Theodolite Surveying and computation of
area and volume calculation.

CO3: Understand the procedure for establishing horizontal and
vertical control and its adjustment procedure.

CO4: Introduce the basics of Electronic Surveying and
Photogrammetry Surveying

CO5: Initiate the knowledge in Route surveying, Hydrographic
surveying and Field Astronomical surveying.

83



Course

outcome PSO1 PSO2 | PSO3 PSO 4 PSO 5
CO1 2 1 2 1 2
CO2 2 1 1 2 2
CO3 2 1 2 3 1
CO4 1 2 2 3 1
CO5 1 2 1 3 1
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Course Title OPEN ELECTIVE - |
Category . Hours Theory Practical
Course Code Semester | Credits L TP ICEA| ESE |CFA | ESE Total
21BCEU3OX | OEC i 3 3 | -]-1] 40 60 -- - 100
e The students should undergone the courses which are offered by the Centre for Rural
Technology , GRI
Course SHANTI SENA
Title
Course | Category . Hours Theory Practical | Total
Code Semester | Credits T 5 T CFA | ESE | CFA | ESE
- MC Il - 1 - - 50 - - - 50

The students should undergo the courses which are offered by the Department of Gandhian thought
and Peace Science
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Course Title SURVEYING LABORATORY

Category : Hours Theory Practical | Total
Course Code Semester | Credits LT 1P| CEAESE | CEA | ESE
21BCEU0316 PCC I 1.5 -1 -13 - - 60 40 100

k1-to recall the basics terms of surveying
Cognitive | K2- to understand the concept of control surveying and adjustmets
Level K3-to understand the concept of modern surveying techniques
K4-to understand the concept of Route surveying, Hydrographic surveying and
Field Astronomical surveying.

The main objective of this course to

e Introduce knowledge, techniques, skills, and applicable tools of the
discipline to engineering and surveying activities

e Translate the knowledge gained for the implementation of Civil
infrastructure facilities

e Relate the knowledge on Surveying to the new frontiers of science like
curve setting, Electronic Distance Measurement, Global Positioning
System, Route survey, Hydrographic survey and Field Astronomical
survey.

Course
Objectives

List of suggested Exercises.
1. Finding Pace Value of Surveyor using Chaining and

Ranging

2. Computation of Included Angle after adjustment of Local
Attraction

3. Plain metric Mapping of an Area using Plane Table

Surveying (Radiation, Intersection)

Fly leveling using dumpy level.

Fly leveling using tilting level.

Transfer of Bench Mark using Check Levelling.

Contour Mapping using Grid Levelling.

Study of Theodolite and Angle Observations by

Repetition.

9. Observation of Angles by method of Reiteration and
Station Adjustment.

10. Establishment of Horizontal Control Points by Traversing.

11. Preparation of Planimetric Map using Stadia Tacheometry.

12. Determination of horizontal distance and height difference
between two points by Tangential Tacheometry.

13. Estimation of Sun Rise/ Sun Set time using Sun
Observations

14. Determination of Azimuth by Ex-Meridian observation.

© N A




References

Text/Reference Books:

1. T.P.Kanetkar and S.V.Kulkarni, Surveying and Levelling,
Partsl & 2, Pune Vidyarthi Griha Prakashan, Pune, 2008

2. Dr.B.C.Punmia, Ashok K.Jain and Arun K Jain, Surveying
Vol.lI & 11, Lakshmi Publications Pvt Ltd, New Delhi, 2005.
3.Bhavikatti, S.S., Surveying and Levelling, Vol. | and II, LK.
International, 2010

4.Arora, K.R., Surveying, Vol-I, Il and 111, Standard Book House,
2015.

5.R. Subramanian, Surveying and Levelling, Oxford University
Press, Second Edition, 2012.

6.. Bannister and S. Raymond, Surveying, Seventh Edition,
Longman 2004

7.. S.K. Roy, Fundamentals of Surveying, Second Edition,
Prentice‘ Hall of India 2004

Course
Out
Comes

The course will enable the students to:

COl:Introduce the rudiments of various surveying and its
principles.

CO2: Imparts concepts of Theodolite Surveying and computation
of area and volume calculation.

CO3: Understand the procedure for establishing horizontal and
vertical control and its adjustment procedure.

CO4: Introduce the basics of Electronic Surveying and
Photogrammetry Surveying

CO5: Initiate the knowledge in Route surveying, Hydrographic
surveying and Field Astronomical surveying.
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Course

lourse | pPso1 | PsO2 | PSO3 | PSO4 | PSO5
Co1 2 1 2 1 2
CO 2 2 1 1 2 2
CO3 2 1 2 3 1
CO 4 1 2 2 3 1
CO5 1 2 1 3 1
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COURSE

STRENGTH OF MATERIALS LABORATORY

TITLE
Hours Theory Practical
Course Code | Category |Semester Credits| | |T|p| CFA|Esg | - _ [Total
21BCEU0317, PCC i 3 3 -3 40 60 | - | - | 100
K-1: Define the basic concepts and definitions of stress strain, shear force
Cognitive | ,bending moment and properties of Materials
Level K-2: Understand the mechanical properties of materials subjected to simple
Bending and torsion and Shear.
K-3: solve the problems related to the field of specialization
1. To develop the practical knowledge in the stress, strain and elastic
Course modulus concepts of materials.
Objectives 2. To understand the mechanical behavior of materials.

3. To familiarize about finding tensile strength, modulus of elasticity,
compression strength, shear force, bending moment, deflection in various
types of materials with different load conditions

4. To enable students to solve practical problems related to material quality

Practical’s List of Experiments:

e Tension test on Mild Steel

e Hardness test on Metals (Rockwell and Brinell Hardness Tests)

e Bending and Deflection tests on simply supported beam and Cantilever
beam.

e Compression test on Wood, Brick, and concrete

e Impact test on steel (Izode and Charpy Tests)

e Double Shear test on steel

e Torsion test on steel

References 1. Strength of Materials R.K.Rajput

2. Strength of Materials R.K.Bansal

3. Strength of Materials R.S.Khurmi

4. Timoshenko, S. and Young, D. H., “Elements of Strength of
Materials” , DVNC, New York, USA.

5. Kazmi, S. M. A., “ Solid Mechanics” TMH, Delhi, India.

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

+ Crandall, S. H., N. C. Dahl, and T. J. Lardner. An Introduction to the
Mechanics of Solids. 2nd ed. New York, NY: McGraw Hill, 1979

+« Laboratory Manual of Testing Materials - William Kendrick Hall

% Mechanics of Materials - Ferdinand P. Beer, E. RusselJhonston Jr.,
John T. DEwolf— TMH 2002.

7. Strength of Materials by R. Subramanian, Oxford University Press,

New Delhi.
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Course
Out
Comes

On completion of the course, students should be able to do

CO1: Understand the basic principles of stress-strain concepts of
materials

CO2 calculate the material strengths against tension, compression and
shear

CO3 Understand the principles of quality of materials

CO4 Able to select the suitable materials for the construction

CO5 understand the mechanical properties of materials

course  1pso1 | PsO2 |PSO3 | PSO4 | PSOS
co1 2 3 1 1 2
CO2 3 1 3 1 2
CO3 1 1 1 1 1
co4 1 2 1 1 1
Co5 1 2 1 1 1
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Course Title VILLAGE PLACEMENT PROGRAMME

. Hours Theory Practical
Course Code | Category | Semester | Credits TP CEA| ESE |CFA | ESE Total
MC i - - -] - 50 - - - 50
21EXNUO3VI
. K1 : Analyse the issues in the village
Cognitive . . . . .
Level K2: Asses the various village problem related to Civil Engineering
K3 : Develop the master plan to resolve the village problems.
The Course aims
Course e Students can be able to understand the reality of people life style and their
Objectives needs
e Students can be able to develop the plan for Civil Engineering issues
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Course Title

OPEN ELECTIVE -1

Course Semeste Hours Theory Practical Tota
Code | Category r Credits LlTlp c';AF ESE c:: . |
- OEC VI 3 3 |-| -] 40 60 -- - 100

e The students should undergone the courses which are offered by the other
schools/Departments/ Centres of GRI
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Course Title MECHANICS OF SOLIDS Il

Hours Theory Practical
Course Code [Category | semester | Credits L |7l plcEA | ESE | - ) Total
21BCEU418 | PCC | IV 3 3 [-13 40 | 60 - - 100

K-1: Define compound stress and Strains

Cognitive | K-2: Understand the concept of analysis of beams and thick cylinders.

Level

stresses in thick cylinders.

K-3: Solve the problems related to principal stress, shear force, bending moment, and

Course

N =

To understand the mechanical behavior of materials.

To develop the theoretical basis about the Principal stress and strains.

Objectives 3. To familiarize about finding shear force, bending moment, deflection and

slopes in various types of beams with different load conditions

theorems

4. To enable students to solve practical problems related to trusses and Energy

Unit

Content

No. of
Hours

Compound Stresses and Strains: Two dimensional systems, stress at a point
on a plane, principal stresses and principal planes, Mohr circle of stress
analytical and graphical methods, ellipse of stress and their applications. Two
dimensional stress-strain system, principal strains and principal axis of strain,
circle of strain and ellipse of strain.

Indeterminate Beams: Propped Cantilever beams, Fixed Beams — Fixed end
moments reactions, slope and deflection for Standard cases of loading —
Continuous beams — support reactions and moments— Shear Force and
Bending Moment Diagrams.

Beam deflection-Relationship between moment, slope and deflection, Double
Integration method — Macaulay’s method — moment Area method -
Conjugate beam Method.

Strain Energy: Introduction-Resilience-proof of Resilience-Modulus-types of
loading-Problems. Thick Cylinders: Lame’s Theory-stresses in Thick
cylinders-compound thick cylinders.

Theory of columns: Column-Types-Failure of Column-Axial load- Euler's
theory-End conditions-Euler’s formula-slenderness ratio-Rankines formula,
combined bending and axial load-problems.
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References

10.
11.

12.
13.

14.

15.

16.

17.

Strength of Materials R.K.Rajput

Strength of Materials R.K.Bansal

Strength of Materials R.S.Khurmi

Timoshenko, S. and Young, D. H., “Elements of Strength of
Materials” , DVNC, New York, USA.

Kazmi, S. M. A., “ Solid Mechanics” TMH, Delhi, India.
Hibbeler, R. C. Mechanics of Materials. 6th ed. East Rutherford,
NJ: Pearson Prentice Hall, 2004

Crandall, S. H., N. C. Dahl, and T. J. Lardner. An Introduction to
the Mechanics of Solids. 2nd ed. New York, NY: McGraw Hill,
1979

Laboratory Manual of Testing Materials - William Kendrick Hall
Mechanics of Materials - Ferdinand P. Beer, E. RusselJhonston
Jr., John T. DEwolf- TMH 2002.

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

Course
Out
Comes

On completion of the course, students should be able to do

CO1: Understand the basic principles of stress-strain concepts
CO2 calculate the shear force and bending moments of various
types of beams

CO3 Analyse the roof trusses

CO4 able to find the applications of energy theorems

CO5 understand the internal pressure of the thick cylindrical
section and its stress

course  pso1 |Pso2 |PSO3 | PSO4 |PsOS
co1 2 3 1 1 2
CO2 3 1 3 1 2
CO3 1 1 1 1 1
co 4 1 2 1 1 1
CO5 1 2 1 1 1




Course Title

HYDRAULICS AND HYDRAULIC MACHINERIES

Course Code

Hours Theory Practical
L |T|P|CFA ESE |CFA |ESE Total

Category |semester| Credits

21BCEU419

PCC v 3 3 |-13| 40| 60 - - 100

Cognitive
Level

K-1: Identify the flow patterns and its properties
K-2: To understand the application of momentum principles

K-3: classify the pipe losses and pipe network analysis methods

Course
Objectives

The Course aims
e To introduce the various hydraulic engineering problems like open channel
flows and hydraulic machines.
e students should be able to relate the theory and practice of problems in
hydraulic engineering .

Unit

No.of

Content Hours

Open channel flow — Types and regimes of flow — Velocity
distribution in open channel — Wide open channel — Specific 7
energy — Critical flow and its computation.

Uniform flow — Velocity measurement — Manning’s and Chezy’s
formula — Determination of roughness coefficients —
Determination of normal depth and velocity — Most economical
sections — Non-erodible channels

Dynamic equations of gradually varied flow — Assumptions —
Characteristics of flow profiles — Draw down and back water
curves — Profile determination — Graphical integration, direct step
and standard step method — Flow through transitions

Hydraulic jump — Types — Energy dissipation — Surges —
Surge channel transitions

Flow through Pipes: Loss of head through pipes, Darcy Wiesbatch
equation, minor losses, total energy equation, hydraulic gradient
line, Pipes in series, equivalent pipes, pipes in parallel, flow
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through laterals, flows in dead end pipes, siphon, power
transmission through pipes, nozzles. Analysis of pipe networks:
Hardy Cross method, water hammer in pipes and control
measures, branching of pipes, three reservoir problem.

Application of momentum principle — Impact of jets on plane and
curved plates - turbines - classification - radial flow turbines -
axial flow turbines — Impulse and Reaction turbines - draft tube
and cavitations - performance of turbines - similarity laws -
centrifugal pump - minimum speed to start the pump — multistage
Pumps — Jet and submersible pumps - Positive displacement
pumps - reciprocating pump - negative slip - flow separation
conditions - air vessels -indicator diagram and its variation -
savings in work done - rotary pumps.

References

Text Books &Reference Books:

1. Subramanya K., "Flow in Open channels", Tata McGraw-
Hill Publishing Company, 1994.

2. Bansal R.K., “Fluid Mechanics & Hydraulic Machines”,
Lakshmi publications, 2006

3. Kumar K.L, "Engineering Fluid Mechanics", Eurasia
Publishing House (P) Ltd., New Delhi, (7th Edition), 1995.

4. Jain AK., "Fluid Mechanics (including Hydraulic
Machines)", Khanna Publishers, 8th edition, 1995.

5. Ranga Raju, K.G., “Flow through Open Channels”, Tata
McGraw-Hill.

6. Ven Te Chow, “Open-Channel Hydraulics”, McGraw-H: Q
Book company, 1996.

7. Ramamirtham S., “Fluid Mechanics, Hydraulics and Fluid
Machines”, Dhanpat Rai & Sons, Delhi, 1998.

8. John A. Roberson, “Hydraulic Engineering”, Jaico
Publishing House, 1998.

Course
Out
Comes

On completion of the course, students should be able to do

CO1: The students will be able to apply their knowledge of fluid
mechanics in addressing problems in open channels.

CO2: They will possess the skills to solve problems
in uniform, gradually and rapidly varied flows in steady
state conditions.

COa3: They will have knowledge in flow through pipes and pipe
networks

CO4: They will have knowledge in hydraulic machineries
(pumps and turbines).

CO5 : The students will be able to solve the fluid dynamics
problems
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Course

PSO 1 PSO 2 PSO 3 PSO 4 PSO 5
outcome
CO1 2 3 1 1 2
CO?2 1 2 1 2 2
CO 3 1 2 2 2 2
CO 4 1 1 1 2 2
CcO5 1 1 1 1 1
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Determination of various parameters such as: Moisture content by
oven dry method, pycnometer, sand bath method, torsion balance
method, nuclear method, alcohol method and sensors. Specific
gravity by density bottle method, pycnometer method, measuring
flask method. Unit weight by water displacement method,
submerged weight method, core-cutter method, sand-replacement
method. Grain size distribution — sieve analysis — sedimentation
analysis

Course Title SOIL MECHANICS
Hours Theory Practical
Course Code |Category| semester | Credits | |_ rlp| CFA | Esg|” ] Total
21BCEU0420 PCC | IV 3 3 |-1- 40 60 - - 100
K 1 - Recall the formation and types of soil.
Cognitive K 2 - Understand the soil phase relation, properties, consistency of soil and
Level soil classification systems.
K 3 - Compute the consolidation time and shear strength of soil.
The Course aims
e To explain Soil mechanics Engineering is and it is important to civil
engineering
e Todiscuss three phase system is used in soil and its soil properties
Course e To expl_ain role of water in soiI. beha}viour and soil stresses,
e permeability and quantity of seepage including flow net are estimated
objectives ; ) .
e To determine shear parameters and stress changes in soil due to
foundation loads
e To estimate the magnitude and time-rate of settlement due to
consolidation
e To emphasize the importance of soil investigations including
destructive and non-destructive testing methods
Unit Content No.of
Hours
Introduction-Types of soils, their formation and deposition,
Definitions: soil mechanics, soil engineering, rock mechanics,
geotechnical engineering. Scope of soil engineering. Comparison
and difference between soil and rock. Basic Definitions and
Relationships-Soil as three-phase system in terms of weight,
volume, voids ratio, and porosity. Definitions: moisture content,
unit weights, degree of saturation, voids ratio, porosity, specific
gravity, mass specific gravity, etc. Relationship between volume
weight, voids ratio- moisture content, unit weight- percent air voids,
| saturation- moisture content, moisture content- specific gravity etc. 7
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Unit 2: Plasticity Characteristics of Soil - Introduction to definitions
of: plasticity of soil, consistency limits-liquid limit, plastic limit,
shrinkage limit, plasticity, liquidity and consistency indices, flow &
toughness indices, definitions of activity and sensitivity.
Determination of: liquid limit, plastic limit and shrinkage limit. Use
of consistency limits. Classification of Soils-Introduction of soil
classification: particle size classification, textural classification,
unified soil classification system, Indian standard soil classification
system. Identification: field identification of soils, general
characteristics of soil in different groups.

Soil water-types-Permeability of Soil - Darcy’s law, validity of
Darcy’s law. Determination of coefficient of permeability:
Laboratory method: constant-head method, falling-head method.
Field method: pumping- in test, pumping- out test. Permeability
aspects: permeability of stratified soils, factors affecting
permeability of soil. Seepage Analysis- Introduction, stream and
potential functions, characteristics of flow nets, graphical method to
plot flow nets.

Effective Stress Principle - Introduction, effective stress principle,
nature of effective stress, effect of water table. Fluctuations of
effective stress, effective stress in soils saturated by capillary action,
seepage pressure, quick sand condition.

Compaction of Soil-Introduction, theory of compaction, laboratory
determination of optimum moisture content and maximum dry
density. Compaction in field, compaction specifications and field
control.

Stresses in soils — Introduction, stresses due to point load, line load,
strip load, uniformly loaded circular area, rectangular loaded area.
Influence factors, Isobars, Boussinesq’s equation, Newmark’s
Influence Chart. Contact pressure under rigid and flexible area,
computation of displacements from elastic theory.

Consolidation of Soil - Introduction, comparison between
compaction and consolidation, initial, primary & secondary
consolidation, spring analogy for primary consolidation,
interpretation of consolidation test results, Terzaghi’s theory of
consolidation, final settlement of soil deposits, computation of
consolidation settlement and secondary consolidation.

Shear Strength - Mohr circle and its characteristics, principal planes,
relation between major and minor principal stresses, Mohr-Coulomb
theory, types of shear tests: direct shear test, merits of direct shear
test, triaxial compression tests, test behaviour of UU, CU and CD
tests, pore-pressure measurement, computation of effective shear
strength parameters. unconfined compression test, vane shear test

Stability of Slopes - Introduction, types of slopes and their failure
mechanisms, factor of safety, analysis of finite and infinite slopes,
wedge failure Swedish circle method, friction circle method,
stability numbers and charts. problems ,Slope protection measures.
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References

1. Soil Mechanics by Craig R.F., Chapman & Hall

2. Fundamentals of Soil Engineering by Taylor, John Wiley &
Sons

3. An Introduction to Geotechnical Engineering, by Holtz R.D. and
Kovacs, W.D., Prentice Hall, NJ

4. Principles of Geotechnical Engineering, by Braja M. Das,
Cengage Learning

5. Principles of Foundation Engineering, by Braja M. Das,
Cengage Learning

6. Essentials of Soil Mechanics and Foundations: Basic
Geotechnics by David F. McCarthy

7. Soil Mechanics in Engineering Practice by Karl Terzaghi, Ralph
B. Peck, and Gholamreza Mesri.

8. Geotechnical Engineering: Principles and Practices of Soil
Mechanics and Foundation Engineering (Civil and
Environmental Engineering) by V.N.S. Murthy

9. Soil Mechanics and foundation Engineering by Dr.B.C.Punmia

Course
Out
Comes

CO1: Understand the different types of soil, various phase diagrams
and derive various phase relationships of the soil; behavior of
soils

CO2: Determine the permeability of soils, seepage quantities and
pore water pressures

COa3: Evaluate the stiffness of soil using shear strength parameters

CO4: Understand various methods for computation of factor of
safety for infinite and finite slopes

CO5: Specify a strategy for site investigation to identify the soil
deposits and determine the depth and spatial extent within the

ground,
Sourse | pso1 | P02 | PSO3 | PSO4 | PSOS5
co1 3 2 2 3
co2 3 3 3 2
co3 3 3 3 2
CO 4 2 3 3 2
cos 3 2 2 3
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Course Title | CONCRETE TECHNOLOGY

Catego Semest Hours Theory Practical
Course Code ry or Credits L ITlp ?AF ESE C’:AI\: ESE Total
21BCEU0421 PCC \ 3 3 | -] -1 40 60 - - 100

K 1 - understand the properties of ingredients of concrete

Cognitive K 2 —Identify the concrete and various applications relative to satisfy the requirement
Level in the construction field

K 3 — Design the suitable concrete mix proportions and maintenance of structures.

e To study the behaviour of materials in concrete technology at its fresh and
hardened state

Course e Study about the concrete mix design by various methods to reach the target
Objectives strength.
e Study the various types of concretes and concreting methods and their specific
applications

e Ensure the quality control while testing/sampling and acceptance criteria.

Unit Content No.of
Hours
PROPERTIES AND TESTING OF CEMENT,
AGGREGATES, FRESH CONCRETE & ADMIXTURES
Cement — history of Cement — Composition - manufacturing
process — types of Cement - heat of hydration - tests for cement -
| Aggregates — sources of aggregates — types of aggregates - tests for 7

aggregates — Fresh Concrete - Properties of fresh concrete —
workability — tests of fresh concrete - Admixtures — functions,
classification, types: mineral and chemical, IS: specifications (9103
and 456), compatibility of admixtures.

PROPERTIES AND TESTING OF HARDENED CONCRETE
Hardened concrete: Testing of hardened concrete (compressive
strength, Tensile strength) — Engineering properties of concrete
I Elasticity — Creep and shrinkage, ductility - factors affecting the 7
properties — chemical attack on concrete — other properties failure
criteria of concrete — Non destruction testing methods. Advanced
Testing Methods: SEM, EDAX, FTIR, XPS, RCPT etc.
SPECIAL CONCRETE AND CONCRETING METHODS
Lightweight concrete — High density concrete — Fibre
reinforced concrete — polymer concrete — Types - application —
m Special concreting methods — Cold weather concreting — Hot
weather concreting — Sulphur Infiltrated concrete - prepacked
concrete - Vacuum concrete - gunite / shotcrete — Ferrocement —
applications.
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MIX DESIGN BY VARIOUS METHODS

Methods of concrete mix design - concept of mix design -
variables in proportioning — common terminologies — calculation of
standard deviation — coefficient of variation — relation between
average design strength and specified minimum strength - factors
affecting concrete mix design — concrete mix design by Indian
Standard method — ACI method — DOE method of concrete mix
design.

QUALITY CONTROL AND MAINTENANCE

Statistical & Quality control of concrete Materials — Qualities of
water — use of sea water for mixing concrete - Corrosion in concrete
— effects — corrosion of steel - prevention from corrosion. Damage
Assessment Procedure- cracking-crack repairing techniques.
Weather proofing Agents.

References

1. M.S.Shetty., “Concrete Technology Theory and Practice”
S.Chand & Company Limited, New Delhi, 2011.

2. Gambhir.M.L, “Concrete Technology Theory and Practice”
5" Edition, Tata McGraw Hill Education Pvt.Ltd, New
Delhi, 2013.

3. Neville A.M, Brooks J.J, “Concrete Technology” Pearson
Education Ltd., New Delhi, 2008.

4. A.R.Shanthakumar., “Concrete = Technology”  Oxford
University Press-New Delhi, 2006.

Course
Out
Comes

CO1: Understand the different types of cements and concretes

CO2: Determine the qualities of concrete ingredients

COa3: Evaluate the strength and durability parameters of concrete

CO4: Understand various mix design for computation of strength of
concrete materials and concrete

CO5: Specify the suitability of the cement and concrete with respect
to the strength and grades.

O%ggor%ee PSO1 | PSO2 | PSO3 | PSO4 | PSO5
Co1 3 2 2 3
CO?2 3 3 3 2
CO3 3 3 3 2
CO4 2 3 3 2
CO5 3 2 2 3
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Course Title Fundamentals of Remote Sensing & GIS

Semeste | Credit Hours Theory Practical
Course Code | Category r s C ITIP | CEA | ESE | CFA | ESE Total
21BCEU0422 PCC V 3 3 |-]-1] 40 60 - - 100

Cognitive Level

K1 :To understand the Concept of Remote sensing and satelites
K2: To discuss the data input and Image analysis techniques.

solutions .

K3:To apply the Remote sensing and GIS in various sectors for finding the

e To introduce the principles and basic concepts of Remote Sensing and GIS
e To introduce the remote sensing systems, data products and analysis
Course e To introduce the spatial data models, analysis and presentation techniques
Objectives e To study the applications of Remote Sensing and GIS in agriculture, soil and water
resources
Unit Content HNSQC)r]cs

CONCEPTS OF REMOTE SENSING AND SATELLITES

Definition- Historical background - Components of remote sensing

— Energy source, electromagnetic spectrum, radiation principle,

platforms and sensors - Active and passive remote sensing

interference - Atmospheric effects on remote sensing — Energy

| interaction with earth surface feature - Data acquisition - 8

Reflectance, spectral signatures for water, soil and vegetation.-
Satellites - Types - Sun synchronous - Geo synchronous remote
sensing satellites - LANDSAT,SPOT & IRS - Resolution - Spectral,
spatial, radiometric and Temporal resolution - Recent satellites with
its applications

DATA PRODUCTS AND IMAGE ANALYSIS
Data products —based on level of processing— scale — area/coverage
— data availability — data ordering- data price - Image interpretation
— Visual interpretation elements — interpretation key. Digital image
processing — Image enhancement — image classification —
Supervised and unsupervised — Vegetation Indices.

. CONCEPTS OF GIS

Definition — Map and their influences — Characteristics of Maps —
Elements — Map scale, Projection, Coordinate systems — Sources of
spatial data — History and development of GIS — Definition —
Components — Hardware and Software.
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DATA INPUT AND ANALYSIS

Data — Spatial, Non-Spatial — Database models — Hierarchical
network, Relational and Object-Oriented Data Models — Raster and
Vector — Methods of Data input — Data Editing — Files and formats
— Data structure — Data compression. Introduction to analysis —
Measurements — Queries — Reclassification — Simple spatial
analysis — Buffering — Neighboring functions — Map overlay —
Vector and raster — Spatial interpolation — Modelling in GIS —
Digital Elevation Modelling — Expert systems

APPLICATION OF REMOTE SENING AND GIS

Introduction to GPS and its applications — Integration of
Remote Sensing and GIS — Hydrological & Water resources
assessment and mapping — Soil erosion mapping — Land use and
Land cover mapping — water shed management - — Environmental
assessment and Planning - Urban sprawl mapping and
Transportation studies.

References

TEXT BOOKS:
1. Anji Reddi, Remote Sensing and Geographical Information
Systems, BS publications, 2001
2. Lillesand T.M. and Kiefer W, “Remote Sensing and Image
Interpretations” John Wiley & Sons, New York.

REFERENCES:

1. Prithvish Nag and M.Kudrat, “Digital Remote Sensing”,
Concept Publishing Company, New Delhi, 1998.

2. John R. Jensen, “Remote Sensing of the environment — An
Earth resource perspective, “ Pearson Education Publication
(Singapore — low prized ed.,) Indian branch, Delhi 2005

3. 1987Srinivas M.G. (Edited by) Remote Sensing
Applications, Narosa Publishing House 2001

4. Burrough, P.A. “ Principles of Geographical Information
systems for Land resources assessment” Clarandone Press,
Oxford, 1986

Course
Out
Comes

CO1: students will understand the basic principles of Remote
sensing, EMR interactions and satellites with sensor

CO2: students will understand the data product and image analysis

CO3: They will understand the basic concept and components of
GIS

CO4: students will able to understand different types of data
analysis

CO5: students can able to apply the remote sensing and GIS
techniques in real time issues
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Course

outcome PSO1 | PSO2 | PSO3 PSO 4 PSO 5
CO1 1 2 3 2 3
CO?2 2 3 3 2 3
CO3 1 2 2 3 3
CO4 2 2 2 3 3
CO5 2 3 3 3 3
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Course Title CONSTITUTION OF INDIA

_ Hours Theory Practical
Course Code | Category | Semester | Credits L ITlplceal EsE | cEA | ESE Total
21PSDU04C1 MC \Y/ - 2 | -]-1] 50 - - - 50

Cognitive Level

K1: Recall the basic constitution of India
K2 : understand the fundamental rights and principles
K3 : Apply the knowledge and interpret the reality

Course
Objectives

2
3. ation
4

1. To introduce the basic principles and features of the Indian Constitution.

. To familiarize students on the fundamental rights and their applic

. To help students to understand the working of executive, legislature and Judiciary

in India.

Unit

Content

No.of
Hours

Making of Indian Constitution
Philosophy- Preamble- Salient Features of Indian Constitution.

Fundamental Rights and Directive Principles
Fundamental Rights- Directive Principles of State Policy —
Fundamental Duties.

Executive

Union Executive : President — Prime Minister -Council of
Ministers. State Executive: Governor — Chief Minister — Council
of Ministers.

Legislature
Parliament : Structure, Powers and Functions. State Legislature:
Structure, Powers and Functions.

V

Judiciary in India
Supreme Court: Composition of Judiciary - Power and Functions.
High Court: Power and Functions Judicial Review.

References

1. Basu D.D., Introduction to Indian Constitution, New Delhi:
Prentice Hall of India Private Limited, 1994,
2. Pylee M.V., Constitutional Government in India, New

Delhi: S. Chand and Company, 1984.

3. Basu D.D., Shorter Constitution of India, New Delhi:
Prentice Hall, 1981.

4. Johari, Indian Government and Politics, Delhi: Vishal
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Publications, 1984.
5. Siwach J.R., Dynamics of Indian Government and Politics,
New Delhi: Sterling Publishers Private Limited, 1985.

Course
Out
Comes

At the end of the course, students must be in a position to:

CO1: Understand basics of constitution

CO2: Understand the Fundamental Rights and Directive
Principles

CO3: Understand the executive roles and responsibilities

CO4: Understand the basics of legislative

CO5: Understand the Judiciary in India functions and
responsibilities

ourse | pso1 | PSO2 | PSO3 | PSO4 | PSO5
co1 3 2 1 1 1
Cco2 1 3 1 2 3
co3 3 1 2 1 2
CO 4 3 2 1 1 1
cos5 1 1 2 2 3
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Course Title

FLUID MECHANICS AND MACHINERIES LABORATORY

Hours Theory Practical

Course Code | Category | Semester | Credits L ITlplceal Ese |cea| ESE Total
21PSDU0423 | PCC v 1.5 - | -13 - - 60 40 100
K-1: Determine the co efficient of discharge
CognitivelLevel K-2: Measure friction factor in pipes
K-3: Determine the performance characteristics of turbines
To make student conversant
N e To Determine the Co efficient of discharge ,
Course objectives . . . o
e To Determine the major and minor losses in pipes
e Performance characteristics of pumps and turbines.
Unit Content No.of
Hours
1. Measurement of fluid pressure using manometers
2. Determination of co-efficient of discharge for orifice
and mouth piece ( Constant and Variable Head)
3. Measurement of viscosity
4. Determination of co-efficient of discharge for
orificemeter and venturimeter
5. Verification of Bernoulli’s Theorem
6. Determination of co-efficient of discharge through
notches (Triangular, Rectangular, Trapezoidal notechs)
7. Hydraulic Jump
| 8. Flow under Sluice Gate 36
9. Turbulent flow through pipes
10. Flow visualization
11. Laminar flow through pipes
12. Study of friction losses in pipes
13.  Study of minor losses in pipes
14, Study on performance characteristics of Pelton turbine
15.  Study on performance characteristics of Francis
turbine
16.  Study on performance characteristics of Kaplan
turbine
17.  Study on performance characteristics of Centrifugal
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pumps (Constant speed/ variable speed)
18.  Study on performance characteristics of reciprocating
pump
19.  Study on performance characteristics of Jet pump
20.  Study on performance characteristics of submersible
pump
References | Text Books &Reference Books:
15. Bansal R.K., “Fluid Mechanics & Hydraulic Machines”,
Lakshmi publications, 2006
16. Kumar K.L.,, "Engineering Fluid Mechanics", Eurasia
Publishing House (P) Ltd., New Delhi, (7th Edition), 1995.
17.Jain  AK.,, "Fluid Mechanics (including Hydraulic
Machines)", Khanna Publishers, 8th edition, 1995.
18. Ranga Raju, K.G., “Flow through Open Channels”, Tata
McGraw-Hill.
19. Hydraulic Laboratory Manual, Centre for Water
Resources, Anna University, 2015.
20. Modi P.N. and Seth S.M., Hydraulics and Fluid
Mechanics. Standard Book House. New Delhi, 2017.
21. Subramanya K, Fluid Mechanics and Hydraulic Machines,
Tata McGraw Hill Edu. Pvt. Ltd. 2011
CO1: Determine the co efficient of discharge for orifice and
mouth piece
CO2: Determine the co efficient of discharge through orifice
Course meter and venturimeter.
Out CO3: Determine the co efficient of discharge for various notches.
Comes CO4: Apply Bernoulli equation for calibration of flow measuring
devices.
CO5: Determine the performance characteristics of pumps and
Turbines.
course | pso1 | pso2 | PSO3 | PSO4 | PSOS
outcome
CO1 2 3 1 1 2
CO2 1 2 1 2 3
CO3 1 3 2 3 2
CO4 1 1 1 2 2
CO5 1 1 1 1 1
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Course Title

SOIL MECHANICS LABORATORY

Course Code

Category

Semester

Hours Theory

Practical

Credits |\ '+1p | cFa | ESE

CFA

ESE

Total

21BCEU0424

PCC

\Y 1.5 - | -13 - -

60

40

100

Cognitive
Level

K 1 — Understand the basic definitions and soil phase relation.
K 2 — Calculate the engineering properties of soil.
K 3 — Analyse and interpret the data for identify the soil.

Course
objectives

The Course aims
e To explain Geotechnical Engineering is and how it is important to civil
engineering

e To explain how three phase system is used in soil and how are soil properties
estimated using three phase system

e To explain role of water in soil behavior and how soil stresses, permeability and
quantity of seepage including flow net are estimated

e To determine shear parameters and stress changes in soil due to foundation loads
e To estimate the magnitude and time-rate of settlement due to consolidation

Unit

Content

No.of
Hours

Soil mechanics Engineering Laboratory

Natural moisture content using Oven Drying and
torsion balance methods.

Specific gravity of Soils.

Relative density of Sand.

Field Density using Core Cutter method.

Field Density using Sand replacement method.
Grain size distribution by Sieve Analysis.

Grain size distribution by Hydrometer Analysis.
Consistency limits by Liquid limit

Consistency limits by Plastic limit

. Consistency limits by Shrinkage limit.

. Permeability test using Constant-head test method.
. Permeability test using Falling-head method.

. Compaction test: Standard Proctor test.

14,

Direct Shear Test

(Demonstration Only)

15.
16.
17.
18.

Consolidation Test.

Unconfined Compression Strength Test.
Triaxial Test.

Vane shear test

36
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References

10.
11.

12.

13.

14.

15.

16.

17.

18.

Soil Mechanics by Craig R.F., Chapman & Hall
Fundamentals of Soil Engineering by Taylor, John Wiley &
Sons

An Introduction to Geotechnical Engineering, by Holtz R.D.
and Kovacs, W.D., Prentice Hall, NJ

Principles of Geotechnical Engineering, by Braja M. Das,
Cengage Learning

Principles of Foundation Engineering, by Braja M. Das,
Cengage Learning

Essentials of Soil Mechanics and Foundations: Basic
Geotechnics by David F. McCarthy

Soil Mechanics in Engineering Practice by Karl Terzaghi,
Ralph B. Peck, and Gholamreza Mesri.

Geotechnical Engineering: Principles and Practices of Soil
Mechanics and Foundation Engineering (Civil and
Environmental Engineering) by V.N.S. Murthy

Soil Mechanics and foundation Engineering by
Dr.B.C.Punmia

Course
Out
Comes

CO1: Understand the different types of soil, various phase

diagrams and derive various phase relationships of the soil,
behavior of soils

CO2: Determine the permeability of soils, seepage quantities and

pore water pressures

COa3: Evaluate the stiffness of soil using shear strength

parameters

CO4: Understand various methods for computation Moisture

content

CO5: Specify a strategy to identify the soil properties and to find

the suitability of soil for the construction purpose

Course
outcome

PSO 1 PSO 2 PSO 3 PSO 4 PSO 5

CO1

CO?2

CO3

CO4

CO5

WINW|Ww
NfwWw w|w

NfW w|w
NW W w
WIN[IN[DN

112



Course Title Fundamentals of Remote Sensing & GIS Laboratory
. Hours Theor Practical
Course Code | Category | Semester| Credits _ TP CEA EySE CEA | ESE Total
21BCEU0425 PCC \ 1.5 3 |- - - - 60 40 100
- K1 :To understand the Concept of Remote sensing and GIS
Cognitive . - . . .
L evel K2: To discuss the data input a}nd Image an_aly3|s_techn|ques. o _
K3 :To apply the Remote sensing and GIS in various sectors for finding the solutions .
e To introduce the principles and basic concepts of Remote Sensing and GIS
e To understand the Image correction, image rectification for data preparation
Course e To understand the image interpretation and classification
Objectives e To prepare a new digitized map for decision making.
e To apply the knowledge in civil engineering sector
Unit Content No.of
Hours
Remote Sensing:
1. Data Preparation
a. Subset image
b. Geometric Correction
c. Mosaic images
2. Visual Image Interpretation
3. Image Rectification
a. Evaluation methods like alarm and Histogram
4. Geo referencing of image
5. Image Enhancement
| 6. Image Classification 36
a. Supervised classification
b. Unsupervised classification
Geographical Information System:
7. Digitization of Map/Toposheet
8. Creation of thematic maps.
9. Estimation of features and interpretation
10. Developing Digital Elevation model
11. Simple applications of Remote sensing and GIS
References | TEXT BOOKS:
3. Anji Reddi, Remote Sensing and Geographical Information
Systems, BS publications, 2001
4. Lillesand T.M. and Kiefer W, “Remote Sensing and Image
Interpretations” John Wiley & Sons, New York.
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REFERENCES:

5.

6.

Prithvish Nag and M.Kudrat, “Digital Remote Sensing”,
Concept Publishing Company, New Delhi, 1998.

John R. Jensen, “Remote Sensing of the environment — An
Earth resource perspective, “ Pearson Education Publication
(Singapore — low prized ed.,) Indian branch, Delhi 2005
1987Srinivas  M.G. (Edited by) Remote Sensing
Applications, Narosa Publishing House 2001

Burrough, P.A. “ Principles of Geographical Information
systems for Land resources assessment” Clarandone Press,
Oxford, 1986

Course
Out
Comes

CO1: students will understand the remote sensing and GIS software

CO2: students will understand the data product and image analysis

COa3: They will understand image Rectification and image
interpretation

CO4: students will able to understand different types of image
classification and digitization

CO5: students can able to apply the remote sensing and GIS
techniques in real time issues

O%ggorg]ee PSO1 | PSO2 | PSO3 | PSO4 PSO 5
Cco1 1 2 3 2 3
CO2 2 3 3 2 3
Cco3 1 2 2 3 3
Co4 2 2 2 3 3
CO5 2 3 3 3 3
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Course Title | SUMMER INTERNSHIP-II

. Hours Theory Practical
Course Code | Category | Semester | Credits C TP ICFA| ESE | CEA | ESE Total
21BCEU0426 PROJ (\' 1 - -] - - - 40 60 100
Cognitive K1: apply the kno_wledge in _re_al issyes rglate(_j to civil engineering
L evel K2 : Analyze the issues of civil engineering field
K3: Develop the plan for civil engineering related sectors
The main aim is
Course + To train the students in field to have a firsthand knowledge of practical
Objectives problems in engineering tasks.
+ To develop skills in facing and solving the field problems.
OUTCOMES:

e At the end of the course the student will be able to understand
e The intricacies of implementation textbook knowledge into practice
e The concepts of developments and implementation of new techniques

The Summer Internship shall carry 100 marks and shall be evaluated through internal assessment only.
The students individually undertake training in reputed civil engineering companies for the specified
duration. At the end of internship, the candidate shall submit a certificate from the organization where he
/ she has undergone training and a brief report.

EVALUATION PROCEDURE

1. Evaluation of In plant Training Report : 40 marks

2. Viva voce examination : 60 marks
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SOFTWARE SKILL DEVELOPMENT -lI

Course Title |
. Hours Theory Practical
Course Code | Category | Semester | Credits L ITIPICEA | ESE | CEA | ESE Total
ESC 1\ 1 - |- - - - 40 60 100

21BCEU0427

K1 : Apply the knowledge in the software

C(:_genvl;llve K2: Analyze the various software usages and applications
K3: Develop the various models related to civil engineering
The main of this course is
Course e The student can acquire knowledge of latest software
Objectives e They can able to develop the digital format of the solution related to

civil engineering
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Course Title

PROFESSIONAL PRACTICE LAW AND ETHICS

Course Code

Category

Semester

Credits

Hours

Theory

Practical

L

T

P

CFA

ESE

CFA

ESE

Total

21BCEU0528

HSMC

\

2

2

40

60

100

Cognitive
Level

K1 - Awareness of different laws related to professional ethics.
K2 - Implementation of various laws in different situations
k3 - To take fair decisions which satisfy legal rules.

Course
Objectives

1) To familiarize the students with laws related to professional ethics.
2) To understand where and when the laws are used.

3) To provide how these laws have its implications on decisions.

4) To know how business competitors can sue them,

5) To acknowledge the necessity of taking fair decisions.

NO.

Name of the Topic

No.of
Lectures

Professional practice - Respective roles of various stakeholders.
Government constituted regulatory bodies and standardization
organisation(BIS, IRC, IIA/COA, ECI Institution of Engineers India).
Role of Local bodies, Developers Consultants, Contractors,
Manufacturers, Vendors and Service agencies and respective Acts
governing them (RERA, CEAI, Contract Acts and Standards)

Professional ethics - Definition of ethics, forms of ethics, code of ethics
as defined in the website of institution of engineers(India), Profession,
Professionalism, Profession Responsibility, Professional ethics, conflict
of interest, Gifts vs Bribery, Environmental breaches -
negligence,deficiencies in state -of -the art;Vigil
mechanism,Whistleblowing,protected disclosures.

General principles of contracts management: Indian contract Act 1972
and its amendments. General principles of contract- Types of contract-
prime and subcontracts, joint ventures and consortium, complex contract
terminology, Tenders, Bids, Proposals, contract conditions, critical / red
flag conditions. Variations and changes in contracts - cost escalation,
time extension, suspensions and terminations. Delay Analysis, contract
documentation, contract notices, wrong practices in contracting, Reverse
auction, Public - Private partnerships, International commercial terms.

Arbitration conciliation and ADR(Alternative Dispute Resolution)
system: Arbitration - meaning - scope and types - distinction between
laws of 1940 and 1996, UNCTTRAI model law - Arbitration and expert
determination, Arbitration Tribunal. Award - Grounds for setting aside
an award - Enforcement of foreign awards - New York and Geneva
convention Awards, Distinction between conciliation, negotiation,
mediation and arbitration, Dispute Resolution Boards, Lok Adalats.
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Engagement of labour and labour and other construction - related laws:
Role of labour in Civil Engineering; methods of engaging labour on rolls,
labour subcontract, piece rate work, Industrial Disputes Act 1947,
Workmen's compensation Act 1923, Building and other construction
workers(regulation of employment and conditions of service Act(1996),
RERA Act 2017, NBC 2017

Introduction - meaning of intellectual property, main forms of IP,
Copyright, Trade marks, Patents and Designs secrets - Copyright law in
India - Patent Act 1970, Patentable inventions with special reference to
biotechnology of products.

COURSE OUTCOMES

COL1: Develop a procedure for taking fair decision.

CO2: Apply laws while taking decisions.

CO3: Evaluate the decisions taken.

CO4: ldentify and eradicate any flaws which occurs in business
decisions.

CO5: Discuss about Intellectual property rights.

Lourse | pso1 | PSO2 | PSO3 | PSO4 | PSO5
co1 3 2 1 2 1
Cco2 2 3 3 2 1
co3 3 2 3 2 2
CO 4 2 3 3 3 1
cos5 2 1 3 2 2
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Course Title

FOUNDATION ENGINEERING

Course Code

Category

Hours Theory Practical

Sem. Credits L ITIplceal ese |ceal ESE Total

21BCEU0529

PCC

\ 3 3 |- -] 40 60 - - 100

Cognitive
Level

K-1: Recall the soil sampling by boring, types of foundations and retaining walls
K-2: Describe the shallow foundations and Deep foundations and types
K-3: Apply the learned knowledge in designing of various foundations

Course
Objectives

The Course aims

To study the various methods of soil investigation, load bearing capacity of
soil and the suitable types of foundation.

Familiarize the students with a basic understanding of the essential steps
involved in a geotechnical site investigation. Introduce the principal types of
foundations and the factors governing the choice of the most suitable type of
foundation for a given solution and familiarize the students with the
procedures used for: a) bearing capacity estimation, b) load carrying

capacity of pile, ¢) determining earth pressure and stability of structures.

Unit

Content

No.of
Hours

SITE INVESTIGATION & SELECTION OF FOUNDATION

Scope and Objectives — Methods of exploration - boring — water boring and
rotary drilling — Depth of boring — Spacing of bore hole — Sampling —
Disturbed and undisturbed sampling — sampling techniques — Split spoon
sampler, Thin tube sampler, Stationary piston sampler — Bore log report —
Penetration tests (SPT and SCPT) — Types of foundations -selection of
foundation based on soil condition.

SHALLOW FOUNDATION

Introduction — Location and depth of foundation — codal provisions —
bearing capacity of shallow foundation on homogeneous deposits —
Terzaghi’s formula and BIS formula — factors affecting bearing capacity —
problems — Bearing capacity from insitu tests (SPT,SCPT and PLT) —
Allowable bearing pressure, Settlement — Components of settlement —
determination of settlement of foundations on granular and clay deposits-
equal settlement - differential settlement — allowable settlements — Codal
provision — Methods of minimizing settlement.

FOOTINGS AND RAFTS

Types of foundation — Contact pressure distribution below footings & raft —
Isolated and combined footings — types — proportioning — mat foundation-
types — uses —proportioning — floating foundation

PILES
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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 (Engineering news and Hiley’s) —
capacity from insitu tests (SPT & SCPT) — Negative skin friction — uplift
capacity — Group capacity by different methods (Feld’s rule, converse
Labarra formula and block failure criterion) — Settlement of pile groups —
Interpretation of pile load test — Forces on pile caps — under reamed piles —
capacity under compression and uplift.

RETAINING WALLS
Plastic equilibrium in soils — active and passive states — Rankine’s
cohesionless and cohesive soil — Coloumbo’s wedge theory — condition for

\% critical failure plane — Earth pressure on retaining walls of simple
configurations — Graphical methods (Rebhann and Culmann) — pressure on
the wall due to line load Stability of retaining walls.

References | TEXT BOOKS:
1. Punmia, B.C, “Soil Mechanics and foundations™” Laximi publication
pvt.Ltd., New Delhil, 2005.
2. Gopal Ranjan and Rao, A.S.R. “Basic and Applied Soil Mechanics”,
Wiley Eastern Ltd., New Delhi (India), 2003.
REFRENCE BOOKS:
1. Varghese P.C.,"Foundation Engineering”, PHI Learning Private
Limited, New Delhi, 2005.
2. Das, B.M. "Principles of Foundation Engineering (Fifth Edition),
Thomson Books/COLE, 2003
3. Murty, V.N.S. ""Soil Mechanics and Foundation Engineering”, UBS
Publishers Distribution Lts., New Delhi,1999.
4. Swamisaran, “Analysis and Design of Structures — Limit state
Design:, Oxford IBH
Publishing Co-Pvt. Ltd., New Delhi, 1998.
After completion of the course the students should be
CO1: Able to understand the various sampling techniques
CO2: Know about the various insitu tests to find the bearing capacity of
Course the soil.
Out CO3: Ability to select the suitable footings for the soil conditions.
Comes CO4: knowledge about the piles and pile groups under various loading

conditions
CO5: able to design the various retaining walls as per Indian standard
code.
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Course

outcome PSO 1 PSO 2 PSO 3 PSO 4 PSO 5
CO1 2 1 1 1 2
CO2 2 1 1 1 2
CO3 3 2 2 2 3
CO4 2 2 3 2 3
CO5 3 3 3 3 3
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Course Title

DESIGN OF CONCRETE STRUCTURES

Course Code

Hours Theory

Practical

Category | Semester | Credits

L|T|P|CFA|ESE

CFA

ESE

Total

21BCEUO0530

PCC \ 3 3|-1-| 40 60 -

100

Cognitive
Level

K1- recall the basic properties of material and it inter relationships

K2-understand the design concepts of various super structure elements

K3-understand the design concepts of various sub structure elements
K4- design the beam, column, staircase, and footing of structures

Course
Objectives

1. To introduce the Role of structural engineer in structural design of concrete

structures

To understand the concepts and design of column
To know the soil properties and footing design for colums

agrwm

To understand the limit state concepts and the analysis of beam as per codes
To introduce the moment capacity of section and the design of slab

Unit

Content

No.of
Hours

INTRODUCTION

Role of structural engineer in structural design- Objectives of
Structural Design —Plain and Reinforced Concrete - Structural
Systems -elements of structures-Purpose of Codes -Basic Code
for Design-Properties of Concrete and steel-Loading Standards-
Loading combinations - methods of design- Introduction for
Working Stress Method, Ultimate Load Method (ULM), Limit
States Method (LSM), Code Recommendations for Limit States
Design - Permissible stresses-Factor of Safety.

DESIGN OF BEAMS

Limit State Concepts- Assumptions- Characteristic Strength and
Load, Partial Safety Factors- Limit state analysis and design of
singly reinforced, doubly reinforced, T and L beam -Limit state
analysis and design of section for shear and torsion, bond,
anchorage and development length. Limit state Design of RC
members for combined Bending, Shear and Torsion.

DESIGN OF SLABS AND STAIRCASE

Introduction, critical bending moment in slabs, moment capacity
of a section and design procedure. Limit state Analysis and
Design of one way, Two-way and continuous slabs as per IS codal
provisions-introduction about staircase- Types of Staircases —
Design of dog-legged Staircase.

DESIGN OF COLUMNS

Introduction, buckling of columns, Types of columns —Axially
Loaded columns — Design of short Rectangular, Square and
circular columns —Design of Slender columns- Design for
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Uniaxial and Biaxial bending using Column Curves-design of
spiral reinforced concrete column.

DESIGN OF FOOTINGS
Introduction, Types of Footings, Concepts of Proportioning of
footings and foundations based on soil properties -Soil Pressures

\4 for footings- General Design Considerations and Code
Requirements, Design of wall footing —Design of Isolated
footings with axial and eccentric loading-— Design of Combined
Rectangular footing for two columns only.

References | Text Books

1. Punmia.B.C and Jain, A.K., Comprehensive RCC Designs,
Lakshmi Publications (P) Ltd.,

New Delhi, Ninth Edition, 2002

2. Ashok K. Jain, ‘Reinforced Concrete Limit State Design’, 4th
Edition Nem Chand & Bros,

Roorkee, 1993

3. Varghese, P.C., “Limit State Design of Reinforc