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VISION OF THE INSTITUTION

e To Produce Globally Competitive Engineers with High Ethical Values and Social
Responsibilities.

@’)/ MISSION OF THE INSTITUTION

e To impart the highest quality state-of-the-art technical education by providing impetus to
innovation, research, and development and empowering students with entrepreneurship
skills.

e To instill ethical values, imbibe a sense of social responsibility, and strive for societal
well-being.

e To identify the needs of society and offer sustainable solutions through outreach
programs.

DEPARTMENT OF CIVIL ENGINEERING
VISION OF THE DEPARTMENT

e To be a center of excellence in Civil Engineering Education through full-fledged
learning experience along with research.

@/’ MISSION OF THE DEPARTMENT

To accomplish our vision, we are committed to

e Faculty experts from all specialization of Civil Engineering to facilitate teaching
learning process

e Excellent infrastructure facilities to apply Civil Engineering knowledge and perform
societal based research

e Exposure to latest technologies in Civil Engineering through industry-institute
interaction and professional bodies

e Environs to develop the innovative thoughts, ethics, communication, inter - and intra —
personal skills

e Enthusiasm towards self-learning, social responsibility and entrepreneurship
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l. PROGRAMME EDUCATIONAL OBJECTIVES (PEOs)

PEO 1 | To apply knowledge of mathematics, science and engineering to solve existing
problems in the area of Structural, Geotechnical, Water Resources, Environmental,
Transportation, Urban Planning, Construction Materials and Management in Civil
Engineering

PEO 2 | To analyze, design, construct Civil Engineering traditional and modern structures

PEO 3 | To perform investigation on any complicated Civil Engineering problems by
conducting research using modern equipment's and software tools

PEO 4 | To communicate and develop strong inter- and intra- personal skills to prepare them
for placement and higher studies

PEO 5 | To be self-motivated towards lifelong learning and entrepreneurship

I. ROGRAMME OUTCOMS (POs)

PO 1 | Engineering knowledge: Apply knowledge of mathematics, natural science,
computing, engineering fundamentals and an engineering specialization as
specified in WK1 to WK4 respectively to develop to the solution of complex
engineering problems.

PO 2 | Problem Analysis: Identify, formulate, review research literature and analyze
complex engineering problems reaching substantiated conclusions with
consideration for sustainable development. (WK1 to WK4).

PO 3 | Design/Development of Solutions: Design creative solutions for complex
engineering problems and design/ develop systems/ components/ processes to
meet identified needs with consideration for the public health and safety, whole-life
cost, net zero carbon, culture, society and environment as required. (WK5)

PO 4 | Conduct Investigations of Complex Problems: Conduct investigations of
complex engineering problems using research-based knowledge including design of
experiments, modelling, analysis & interpretation of data to provide valid
conclusions. (WK8).

PO 5 | Engineering Tool Usage: Create, select and apply appropriate technigues,
resources and modern engineering & IT tools, including prediction and modelling
recognizing their limitations to solve complex engineering problems. (WK2 and
WKB6)

PO 6 | The Engineer and The World: Analyze and evaluate societal and environmental
aspects while solving complex engineering problems for its impact on sustainability
with reference to economy, health, safety, legal framework, culture and
environment. (WK1, WK5, and WK7).

PO 7 | Ethics: Apply ethical principles and commit to professional ethics, human values,
diversity and inclusion; adhere to national & international laws. (WK9).
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PO 8

Individual and Collaborative Team work: Function effectively as an individual,
and as a member or leader in diverse/multi-disciplinary teams.

PO 9

Communication: Communicate effectively and inclusively within the engineering
community and society at large, such as being able to comprehend and write
effective reports and design documentation, make effective presentations
considering cultural, language, and learning differences

PO 10

Project Management and Finance: Apply knowledge and understanding of
engineering management principles and economic decision-making and apply these
to one’s own work, as a member and leader in a team, to manage projects and in
multidisciplinary environments.

PO 11

Life-Long Learning: Recognize the need for, and have the preparation and ability
for i) independent and life-long learning ii) adaptability to new and emerging
technologies and iii) critical thinking in the broadest context of technological change.
(WKS8)

Knowledge and Attitude Profile (WK)

WK1

A systematic, theory-based understanding of the natural sciences applicable to the
discipline and awareness of relevant social sciences.

WK?2

Conceptually-based mathematics, numerical analysis, data analysis, statistics and
formal aspects of computer and information science to support detailed analysis and
modelling applicable to the discipline.

WK3

A systematic, theory-based formulation of engineering fundamentals required in the
engineering discipline.

WK4

Engineering specialist knowledge that provides theoretical frameworks and bodies of
knowledge for the accepted practice areas in the engineering discipline; much is at
the forefront of the discipline.

WK5

Knowledge, including efficient resource use, environmental impacts, whole-life cost,
re-use of resources, net zero carbon, and similar concepts, that supports
engineering design and operations in a practice area.

WK6

Knowledge of engineering practice (technology) in the practice areas in the
engineering discipline.

WK7

Knowledge of the role of engineering in society and identified issues in engineering
practice in the discipline, such as the professional responsibility of an engineer to
public safety and sustainable development.

WK8

Engagement with selected knowledge in the current research literature of the
discipline, awareness of the power of critical thinking and creative approaches to
evaluate emerging issues.

WK9

Ethics, inclusive behavior and conduct. Knowledge of professional ethics,
responsibilities, and norms of engineering practice. Awareness of the need for
diversity by reason of ethnicity, gender, age, physical ability etc. with mutual
understanding and respect, and of inclusive attitudes.

4Page | B.E - Civil Engineering




Sri Krishna College of Engineering and Technology | Batch: 2024-2028

II. PROGRAMME SPECIFIC OUTCOMES (PSOs)

The Graduates of B.E — Civil Engineering programme will be able to:

PSO 1

Analytical Knowledge and Practical Skills: The ability to analyse, design and
interpret by applying the concepts of mathematics and physical sciences in the core

areas of Civil Engineering.

PSO 2

Civil Engineer and Sustainability: The propensity to excel in portfolio of waste
management, sanitation, housing and construction management for the sustainable
environment.

PSO 3

Environment and Social

and societal needs.

Commitment;:

The abilitytoacquire and update
knowledge continuously and offer engineering solutions to meet the environmental

V. MAPPING OF PEOs WITH POs

PEO POs
PO1|PO2|PO3|PO4 | POS5|POG6|PO7|POB|POY| 1O | B0
1 3 2 3 2 2 3 2 2 3 3 3
2 3 3 2 2 3 2 2 2 2 2 2
3 3 3 3 2 3 3 2 2 2 3 2
4 3 3 2 2 3 2 2 2 2 2 2
5 3 3 3 2 3 3 2 2 2 3 2
1- low, 2 - medium, 3 - high, ‘-' - no correlation

V. MAPPING OF PEOs WITH PSOs

PSO 1 PSO 2 PSO 3
PEO 1 3 3 2
PEO 2 3 3 2
PEO 3 3 3 3
PEO 4 3 3 3
PEO S5 2 2 2
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AUTONOMOUS CURRICULA AND SYLLABI
Regulations 2022
SEMESTER |
S. Course Total . SDG
NO. Code Courses L/T/IP Hours Credit Mapping
Theory (Internal 40 Marks & External 60 Marks)
Introduction to Civil
1. | 23CE101 Engineering 3/0/0 3 3 9,11
2. | 23MA101 | Mathematics | 3/1/0 4 4 4,8,9
Fundamentals of Electrical
3. | 23EELL3 and Electronics Engineering 2/1/0 3 3 47,9
Theory with Practical (Internal 50 Marks & External 50 Marks)
Oral and Written
4. | 23EN101 Communication Skills 2/0/2 4 3 4,8,9,16
5. | 23CS101 | Problem solving using C++ 1/0/4 5 3 4,9
Design Thinking and 4,8,
6. | 23CE103 Workshop Practices 1/0/4 S 3 9,11,12
Practical (Internal 60 Marks & External 40 Marks)
7. | 23cE104 | COMPUter Aided Engineering |, 2 1 4,9,11
Graphics Laboratory
Fundamentals of Electrical
8. | 23EE115 | and Electronics Engineering 0/0/2 2 1 4,7,9
Laboratory
Indian Knowledge System — (Internal 40 Marks & External 60 Marks)
9. | 23TA101 | Heritage of Tamils | 1/000 | 1 | 1 | 41116
Mandatory Course (Internal 100 Marks)
10. | 23MC101 | Induction Programme 3 weeks 3,4,10
Total| 29 | 22
SEMESTERI I
S. Course Total . SDG
No. Code Courses L/T/P Hours Credit Mapping
Theory (Internal 40 Marks & External 60 Marks)
1. | 23MA204 | Calculus and Fourier Series 3/1/0 4 4817
2. | 23PS101 | Physical Sciences 4/0/0 4 4 4’7é9i%12’1
3. | 23CE202 Constr_uctlon Materials and 3/0/0 3 3 9.11
Technigues
4. | 23cE206 | Principles of Engineering 3/1/0 4 4 4,8,9
Mechanics
Theory with Practical (Internal 50 Marks & External 50 Marks)
5. | 23iT211 | Introduction to Python 1/0/4 5 3 4,9
Programming
6. | 23cE205 | Architectural Design 302 | 5 4 9,11
Principles and Drawing
Indian Knowledge System — (Internal 40 Marks & External 60 Marks)
7. | 23TA201 | Tamils and Technology 100 ] 1 | 1 | 41116
Practical (Internal 60 Marks & External 40 Marks)
8. | 23PS102 | Physical Science Laboratory | 0/0/4 2 4
Total | 30 25

6Page | B.E - Civil Engineering




Sri Krishna College of Engineering and Technology

Batch: 2024-2028

SEMESTER 1lI
S. Course Total : SDG
NG. Code Courses L/T/P Hours Credit Mapping
Theory (Internal 40 Marks & External 60 Marks)
1. 23MA303 | Numerical Methods 3/1/0 4 4 4,8,17
Fluid Mechanics and Hydraulic
2. 23CE301 Engineering 3/0/0 3 3 6,13
3. 23CE302 | Solid Mechanics 3/1/0 4 4 9
4, 23CE303 | Surveying and Geomatics 3/0/0 3 3 9,11,15
Theory (Internal 100 Marks)
5. | 23GE301 | Universal Human Values 300 3 | 3 |3410,16
Practical (Internal 60 Marks & External 40 Marks)
6. 23CE304 | Fluid Mechanics Laboratory 0/0/3 3 15 6,13
7. 23CE305 | Solid Mechanics Laboratory 0/0/3 3 1.5 9
Surveying and Geomatics
8. 23CE306 Laboratory 0/0/3 3 15 9,11,15
Mandatory Course (Internal 100 Marks)
9. 23MCxxx | Mandatory Course Il | 1/0/0 1 0 -
Total 28 215
SEMESTER IV
S. Course Total : SDG
NG. Code Courses L/T/IP Hours Credit Mapping
Theory (Internal 40 Marks & External 60 Marks)
1. | 23XXZZZ | Open Elective | 3/0/0 3 3 -
2. 23CE401 | Concrete Technology 3/0/0 3 3 9,12
3. 23CE402 | Environmental Engineering 3/0/0 3 3 12i513’
4, 23CE403 | Structural Analysis 3/1/0 4 4 9
5. 23CE404 | Transportation Engineering 3/0/0 3 3 8,9
Practical (Internal 60 Marks & External 40 Marks)
6. | 23cE405 | Concrete and Highway 0/0/4 | 4 2 9
Engineering Laboratory
7 23CE406 Environmental Engineering 0/0/3 3 15 12, 13,
Laboratory 15
8. 23CE407 | Structural Analysis Laboratory 0/0/3 3 15 9
Internship (Internal 100 Marks)
9. | 23EES101 ggi‘lf’s'o_ﬁab”'ty Enhancement 2 Weeks 1 4,8
Mandatory Course (Internal 100 Marks)
10. | 23MCxxx Mandatory Course llI | 1/0/0 1 0 -
Total 28 22
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SEMESTER V
S. Course Total . SDG
No. Code Courses L/T/IP Hours Credit Mapping
Theory (Internal 40 Marks & External 60 Marks)
1. | 23XXZZZ | Open Elective I 3/0/0 3 3 -
2. | 23CEZZZ | Professional Elective | 3/0/0 3 3 -
3. | 23CE506 | Design of RC Elements 3/0/0 3 3 9
4. | 23CE502 | Geotechnical Engineering 3/1/0 4 4 9,11
5. | 23CE503 | Intelligent transportation system | 3/0/0 3 3 9,11,12
Practical (Internal 60 Marks & External 40 Marks)
Design of RC Structures
23CE504 Laboratory 0/0/3 3 15 9
7. | 23CE5S05 | Geotechnical Laboratory 0/0/3 3 15 9,11
Internship (Internal 100 Marks)
Employability Enhancement
8. | 23EES102 , 2 Weeks 1 4,8
Skills — I
Spoken Language (Internal 100 Marks)
9. | 23SLCxx | Multilingual Practices loo2 [ 2 | 1 | 410
Mandatory Course (Internal 100 Marks)
10. \ 23MCXXX \ Mandatory Course IV | 1/0/0 1 0 -
Total 25 21
SEMESTER VI
S. Course Total , SDG
No. Code Courses L/T/IP Hours Credit Mapping
Theory (Internal 40 Marks & External 60 Marks)
1. | 23XXZZZ | Open Elective lll 3/0/0 3 3 -
2. | 23CEZZZ | Professional Elective I 3/0/0 3 3 -
3. | 23CEZZZ | Professional Elective Ill 3/0/0 3 3 -
4. | 23CE601 Construction Planning and 3/0/0 3 3 8 9
Management
5 | 23CE602 Design of Steel Structural 3/1/0 4 4 9
Elements
6. | 23CE603 | Foundation Engineering 3/0/0 3 3 9,11
Practical (Internal 60 Marks & External 40 Marks)
7 | 23CE604 Design of Steel Structures 0/0/3 3 15 9
Laboratory
8. | 23CE605 | Project Planning Laboratory 0/0/3 3 15 8,9
Total 25 22

8Page | B.E - Civil Engineering



Sri Krishna College of Engineering and Technology | Batch: 2024-2028

SEMESTER VII
S. Course Total . SDG
NO. Code Courses L/T/IP Hours Credit Mapping
Theory (Internal 40 Marks & External 60 Marks)
1. 23XXZZZ | Open Elective IV 3/0/0 3 3 -
2. 23CEZZZ | Professional Elective IV 3/0/0 3 3 -
3. 23CEZZZ | Professional Elective V 3/0/0 3 3 -
4. 23CEZzzz | Professional Elective VI 3/0/0 3 3 -
Construction Cost Estimation
5. 23CE701 and Valuation 3/1/0 4 4 9
Sustainable and Green 9,111,121
6. 23CE702 Construction 3/0/0 3 3 3
Practical (Internal 60 Marks & External 40 Marks)
7 23CE703 Constructlo_n Cost Estimation 0/0/3 3 15 9
and Valuation Laboratory
Project (Internal 60 Marks & External 40 Marks)
8. | 23cE704 | Project| ois | 4 2 4’72’81’3? 1
Total 26 22.5
SEMESTER VIII
S. Course Total , SDG
No. Code Courses L/T/P Hours Credit Mapping
Project(Internal 60 Marks & External 40 Marks)
1 23CE801 | Projectll 0/0/24 24 12 4,7,8,9,1
. 2,13
Total 24 12
SCHEME OF CREDIT DISTRIBUTION — SUMMARY
S| Credits/Semester
N . Stream C %
0. I Il I v | vV | VI VIE | VIl
Humanities & Social
1 | sciences Including | 6 3 9 5.35
Management (HSMC)
2 Basic Sciences (BSC) 4 14 4 22 13.1
3 Engineering Sciences
(ESC) 11 | 10 21 125
4 Professional Core (PCC) 145 | 18 | 13 | 13 | 8.5 67 | 39.88
5 | Professional Electives
(PEC) 3 6 9 18 | 10.71
Open Electives (OEC) /
6 Emerging Elective Courses 3 3 3 3 12 7.14
(EEC)
7 | Project Work (PROJ) 1|1 2 | 12| 16 | 952
8. | Indian Knowledge System
(IKS) 1 1 0 2 1.19
9. | Mandatory Course (MC)/
Spoken Language 0 0 0 1 1 0.59
Total 22 | 25| 215 | 22 |21 | 22| 225 | 12 | 168 | 100
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STRUCTURE FOR UNDERGRADUATE ENGINEERING PROGRAM

S AICTE SKCET
NO‘ Course Work - Subject Area Suggested Credits
' Credits (168)
1 Humanities and Social Sciences including Management 06 9
" | courses
2 | Basic Science courses 24 22
3 Engineering Science courses including Workshop, Drawing, 20 21
" | Basics of Electrical / Mechanical / Computer etc.
4. | Professional core courses 62 67
Professional Electives courses relevant to the chosen
5. . 26 18
specialization / branch
6. | Multidisciplinary Open Electives Courses (OEC) 12 12
7 Project Work, Seminar and / or Internship in Industry or 16 16
" | elsewhere.
8. | Indian Knowledge System 2 2
9. | Mandatory Course (MC)/ Spoken Language Non-credit 1
Total 168 168
*Minor Variations is allowed as per need of the respective disciplines

HUMANITIES & SOCIAL SCIENCES INCLUDING MANAGEMENT (09 Credits)

SL. Course . Contact SDG
No. Code Course Title L/T/P hrs./WK. C Mapping
1. 23CE101 | Introduction to Civil Engineering 3/0/0 3 3 9,11
Oral and Written Communication
2. 23EN101 | skills 2/0/2 4 3 4.8,9,16
3. | 23GE301 |Universal Human Values 3/0/0 3 3 | 3,4,10,16

BASIC SCIENCE COURSES (22 Credits)

SL. Course . Contact SDG
No. Code Course Title L/T/P hrs./WK. ¢ Mapping
1. 23MA101 | Mathematics | 3/1/0 4 4 4,8,9
2. 23PS101 | Physical Sciences 4/0/0 4 4 4’7é9i12’1
3. 23PS102 | Physical Science Laboratory 0/0/4 4 2 4

4, 23MA204 | Calculus and Fourier Series 3/1/0 4 4 48,17
5 23CE206 Prlnc:lplgs of Engineering 3/1/0 4 4 4,8,9

Mechanics
6. 23MA303 | Numerical Methods 3/1/0 4 4 4,8,17
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ENGINEERING SCIENCE COURSES (21 Credits)

SL. Course . Contact SDG
No. Code Course Title Limip hrs./Wk. c Mapping
Fundamentals of Electrical and
1. 23EE113 Electronics Engineering 2/1/0 3 3 4.7.9
2. 23CS101 | Problem solving using C++ 1/0/4 5 3 4.9
Fundamentals of Electrical and
3. 23EE115 | Electronics Engineering 0/0/2 2 1 4,7,9
Laboratory
Computer Aided Engineering
4. 23CE104 Graphics Laboratory 0/0/2 2 1 4,911
Design Thinking and Workshop 4,8,
5. 23CE103 Practices 1/0/4 5 3 9.11,12
6. 23CE202 Constr_uctlon Materials and 3/0/0 3 3 911
Technigues
7 23CE205 Archltectu_ral Design Principles 3/0/2 5 4 911
and Drawing
Introduction to Python

SL. Course . L/T/ Contact _
NO. Code Course Title p hrs. /WK, C SDG Mapping
1. | 23SLCxx | Multilingual Practices 0/0/2 2 1 4,10

PROFESSIONAL CORE COURSES (67 Credits)

SL. Course . Contact SDG

No. Code Course Title L/Tip hrs./WK. c Mapping

1 23CE301 FIwc_j Mec_:hanlcs and Hydraulic 3/0/0 3 3 6.13
Engineering

2. 23CE302 | Solid Mechanics 3/1/0 4 4 9

3. 23CE303 | Surveying and Geomatics 3/0/0 3 3 9,11,15

4. 23CE304 | Fluid Mechanics Laboratory 0/0/3 3 1.5 6.13

5. 23CE305 Solid Mechanics Laboratory 0/0/3 3 1.5 9

6. | 23CE306 | Surveyingand Geomatics 0/0/3 3 15| 911,15
Laboratory

7. 23CE401 | Concrete Technology 3/0/0 3 3 9,12

8. 23CE402 | Environmental Engineering 3/0/0 3 3 12,13,15

9. 23CE403 | Structural Analysis 3/1/0 4 4 9

10. | 23CE404 | Transportation Engineering 3/0/0 3 3 9,11,13

11. | 23ceaps | Concrete and Highway 0/0/4 4 2 9
Engineering Laboratory
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Environmental Engineering
12. | 23CE406 Laboratory 0/0/3 3 15| 12,13,15
13. | 23CE407 | Structural Analysis Laboratory 0/0/3 3 1.5 9
14. | 23CE506 | Design of RC Elements 3/0/0 3 3 9
15. | 23CE502 | Geotechnical Engineering 3/1/0 4 4 9,11
16. 23CE503 | Intelligent transportation system 3/0/0 3 3 9,11,13
Design of RC Structures
17. | 23CE504 Laboratory 0/0/3 3 1.5 9
18. | 23CE505 | Geotechnical Laboratory 0/0/3 3 1.5 9,11
19. 23CE601 Construction Planning and 3/0/0 3 3 8.9
Management
Design of Steel Structural
20. | 23CE602 Elements 3/1/0 4 4 9
21. | 23CE603 | Foundation Engineering 3/0/0 3 3 9,11
22 | 23CE604 Design of Steel Structures 0/0/3 3 15 9
Laboratory
23. | 23CE605 | Project Planning Laboratory 0/0/3 3 1.5 8,9
o4 23CE701 Constr_uctlon Cost Estimation and 3/1/0 4 4 9
Valuation
25. | 23cE702 |Sustainable and Green 3/0/0 3 3 |911.12.13
Construction
26. 23CE703 Constr_uctlon Cost Estimation and 0/0/3 3 15 9
Valuation Laboratory

PROFESSIONAL ELECTIVE COURSES (18 Credits)

SL. Course . Contact SDG
No. Code Course Title L/TIP hrs./WK. c Mapping
ELECTIVE STREAM | = STRUCTURAL ENGINEERING

Conditional Assessment and
L 23CE901 Rehabilitation of Structures 3/0/0 3 3 911,12,13
2. 23CE902 | Design of RC Structures 3/0/0 3 3 7,9,11,13
3. 23CE903 | Finite Element Analysis 3/0/0 3 3 9,13
4, 23CE904 | Pre-stressed Concrete Structures 3/0/0 3 3 7,9,11
5. 23CE905 | Design of Steel Structures 3/0/0 3 3 7,9,11
6. 23CE906 | Prefabricated Structures 3/0/0 3 3 9,11,12
7. 23CE907 | Advanced Structural Analysis 3/0/0 3 3 9,13
ELECTIVE STREAM Il - GEOTECHNICAL ENGINEERING
1. 23CE908 | Soil Dynamics and Seismology 3/0/0 3 3 9,11,13
Ground Improvement and
2. 23CE909 Geosynthetics 3/0/0 3 3 9,11,13
3. 23CE910 | Environmental Geotechnics 3/0/0 3 3 6, 9,13
4, 23CE911 | Surface Water Hydrology 3/0/0 3 3 9,11
Assessment of Contaminated Site
5. 23CE912 and Remediation 3/0/0 3 3 79,11
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6. 23CE913 | Design of Substructures 3/0/0 3 3 9,11,13
7. 23CE914 | Seismic Design of Structures 3/0/0 3 3 911
ELECTIVE STREAM IIl - CONSTRUCTION MANAGEMENT
1 23CE915 Project _ Formulation and 3/0/0 3 3 911
Implementation
5 23CE916 Construction Personnel 3/0/0 3 3 89,11
Management
3. 23CE917 | Energy Efficient Building 3/0/0 3 3 9,12
Construction Method and
4. 23CE918 Equipment Management 3/0/0 3 3 8,9,11
Supply Chain Management and
> 23CE919 Logistics in Construction 3/0/0 3 3 9,11
6. 23CE920 Risk and Reliability Analysis of Civil 3/0/0 3 3 911
Infrastructure Systems
7. 23CE921 | Formwork Engineering 3/0/0 3 3 9,12
ELECTIVE STREAM IV — ENVIRONMENTAL ENGINEERING
1. 23CE922 | Air and Noise Pollution 3/0/0 3 3 |6,78/11,13
Industrial Wastewater Treatment
2. 23CE923 System 3/0/0 3 3 6,7,9,13
Rural Water Supply and Onsite
3. 23CE924 Sanitation Systems 3/0/0 3 3 6,9,11
Irrigation and water resources
4. 23CE925 engineering 3/0/0 3 3 | 611,12,13
23CE926 Ground water and surface water 3/0/0 3 3 6.11.13
5. pollution T
Solid and Hazardous Waste
6. 23CE927 Management 3/0/0 3 3 6,11,12
Environmental impact Assessment
7. 23CE928 and Life Cycle Analysis 3/0/0 3 3 7,8,11,12
ELECTIVE STREAM V - INFRASTRUCTURES ENGINEERING
Computer Simulation Applications in
1. 23CE929 Transportation Engineering 3/0/0 3 3 911
Smart City Planning and
2. 23CE930 Development 3/0/0 3 3 9,11,12
Metro Rail Engineering and
3. 23CE931 Infrastructure 3/0/0 3 3 9,11
Remote Sensing and GIS for Civil
4. 23CE932 Engineering 3/0/0 3 3 9,11
Smart Construction Materials and
5. 23CE933 Techniques 3/0/0 3 3 9,11
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Highway Pavement Design and
6. 23CE934 Evaluation 3/0/0 3 3 911
7. 23CE935 | Coastal Engineering 3/0/0 3 3 9,11,12
ELECTIVE STREAM VI - DIVERSIFIED COURSES
1. 23CE936 | Plumbing (Water and Sanitation) 3/0/0 3 3 6,9,12
Instrumentation and Sensor
2. 23CE937 Technologies for Civil Engineering 3/0/0 3 3 9,12
3. 23CE938 | Building Services and Management | 3/0/0 3 3 9,11
4. 23CE939 | Valuation of Real Properties 3/0/0 3 3 6,9,11
5. 23CE940 | Nanotechnology in Civil Engineering | 3/0/0 3 3 9,12
6. 23CE941 | Airport and Harbour Engineering 3/0/0 3 3 3,8,9,11
Robotics and Automation in Civil
7. 23CE942 Engineering 3/0/0 3 3 8,10,13

PROJECT WORK (14 Credits)

SL. Course . Contact SDG
No. Code Course Title L/TIP hrs./WK. c Mapping
1. 23CE704 | Project | 0/0/4 4 2 49,13
2. 23CE801 | Projectll 0/0/24 24 12 4,9,13

EMPLOYABILITY ENHANCEMENT SKILLS (02 Credits)

SL. Course : , SDG
No. Code Course Title Duration C Mapping
1. 23EES101 | Employability Enhancement Skills - | 2 Weeks 1 4,8

2. 23EES102 | Employability Enhancement Skills - II 2 Weeks 1 4,8

INDIAN KNOWLEDGE SYSTEM (02 Credits)

SL. Course . Contact SDG
No. Code Course Title L/TIP hrs./WK. ¢ Mapping
1 | 23TA101 | Heritage of Tamils 1/0/0 1 1 2’1759&52'
2. | 23TA201 | Tamils and Technology 1/0/0 1 1 2,7,9,11,
12,15,17
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PROFESSIONAL ELECTIVE COURSES: VERTICALS

Vertical | Vertical Il Vertical Il Vertical IV Vertical V Vertical VI
Conditional Soil Dynamics and Project Formulation Air and Noise Computer Simulation | Plumbing (Water and
and Implementation Pollution Applications in Sanitation)

Assessment and

Seismology

Rehabilitation of Transportation
Structures Engineering
Design of RC Ground Improvement Construction Industrial Wastewater | Smart City Planning Instrumentation and
Structures and Geosynthetics Personnel Treatment System and Development Sensor Technologies
Management for Civil Engineering
Finite Element Environmental Energy Efficient Rural Water Supply Metro Rail Building Services and
Analysis Geotechnics Building and Onsite Sanitation Engineering and Management
Systems Infrastructure
Pre-stressed Surface Water Construction Method Irrigation and water Remote Sensing and Valuation of Real
Concrete Structures Hydrology and Equipment resources engineering GIS for Civil Properties
Management Engineering
Design of Steel Assessment of Supply Chain Ground water and Smart Construction Nanotechnology in
Structures Contaminated Site Management and surface water Materials and Civil Engineering
and Remediation Logistics in pollution Techniques
Construction
Prefabricated Design of Risk and Reliability Solid and Hazardous Highway Pavement Airport and Harbour
Structures Substructures Analysis of Civil Waste Management Design and Engineering
Infrastructure Evaluation
Systems
Advanced Structural Seismic Design of Formwork Environmental impact | Coastal Engineering Robotics and
Analysis Structures Engineering Assessment and Life Automation in Civil

Cycle Analysis

Engineering
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MANDATORY COURSES

(Courses conducted either by internal faculty or through MOOCS)

SL. Course . Contact SDG
No. Code Course Title Limip hrs./Wk. c Mapping
1 23MC101 | Induction Programme 3WEEKS 0 3,4,10
2 23MC102 | Environmental Sciences 1/0/0 1 0 7,13,15
3. | 23Mc103 | Soft Skills 1/0/0 1 0 4,5,10
Management Organizational

3 23MC104 | Bahaviour 1/0/0 1 0 8,9, 16

4. 23MC105 | General Aptitude 1/0/0 1 0 4,17

23MCC01 | Indian Constitution 1/0/0 1 0 | 1,48,10,16

Civil Engineering — Societal and

4, 23MC112 Global Impact 1/0/0 1 0 9,11, 13
Professi P i L

5 23MC113 rofessional Practice, Law and 1/0/0 1 0 16, 17
Ethics
Disaster Mitigation and

6. 23MC114 Management 1/0/0 1 0 11, 13
Disability, Accessibility and

7. | 23MC115 | (jpiversal Design 1/0/0 1 0 10, 11

OPEN ELECTIVE

SL. Course . Contact SDG

No. Code Course Title L/TIP hrs./WK. c Mapping

1. 23CEQ001 | Disaster Management 3/0/0 3 3 9,11,13
Engineering Risk and

2. 23CE002 Uncertainty 3/0/0 3 3 9,13
Environmental Pollution and

3. 23CEO003 Global issues 3/0/0 3 3 6,13,15

4. 23CE004 | Project Management 3/0/0 3 3 8,9
Environmental Impact

5. 23CEO005 Assessment 3/0/0 3 3 6,11,12

6. 23CE006 :T:)eRsearch Methodology and 3/0/0 3 3 479

MINOR COURSES (18 Credits)

(Offered to other departments)

SL. Course . Contact SDG
No. Code Course Title L/TIP hrs./WK. ¢ Mapping
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1 23CE013 Sustainable infrastructure 3/0/0 3 3 6.7.9,11
Development

5 23CE014 Susf[alnable Agriculture and 3/0/0 3 3 6.7.9,13
Environmental Management

3. 23CEO015 | Sustainable Bio Materials 3/0/0 3 3 6,7,9,13

4. | 23ceoie |Materials for Energy 3/0/0 3 3 | 7,911,13
Sustainability

5. 23CE017 EnV|ronmer_1taI Quality Monitoring 3/0/0 3 3 36,1113
and Analysis

6. 23CEO018 | Green Technology 3/0/0 3 3 7,9,11,13

VALUE ADDED COURSES

(Based on student’s interest)

S. Course Course Title Contact C SDG Sem.
No Code hours Mapping
1 | 23vA101 3D B_U|Id|ng Modeling Using Revit 36 9,11 I
Architecture
> | 23VA102 Total S_tatlon, GPS and Drone 36 1] 911,15 I
Surveying
3. | 23VvA103 | Arc GIS for Civil Engineers 36 1| 911,15 M
Structural Analysis and Design 36 1 9
4. | 23VAL04 Using STAAD.Pro v
5 23VA105 Pr_OJect Management Using 36 1 8,9 Vv
Primavera
6. | 23vA106 | Building Valuation 36 1 9,12 Vv
7 | 23vA107 Augr_ner_wted_Reallty_ and _V|rtual 36 1 8,9,12 VI
Reality in Civil Engineering
L: Lecture T: Tutorial P: Practical C: Credit O: Outside Class hours Cat.: Category
HSMC : Humanities and Social OEC : Open and Emerging Elective Courses
Sciences including Management
BSC : Basic Science Courses PRJ : Project Work
ESC : Engineering Science Courses INT . Internship
PCC : Professional Core Courses MC : Mandatory Course
PEC : Professional Elective Courses
Definition of Credit:
L — Lecture 1 Hr. Lecture (L) per week 1 credit
T — Tutorial 1 Hr. Tutorial (T) per week 1 credit
P - Practical/Practice (Project and Industry based Courses) 1 Hr. Practical (P) per week 0.5 credit
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SEMESTER - IlI
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23GE301 UNIVERSAL HUMAN VALUES
Common to all branches 3100/ 3

COURSE OBJECTIVES

1. Development of a holistic perspective based on self-exploration about themselves
(human being), family, society and nature/existence.

2. Understanding (or developing clarity) of the harmony in the human being, family,

society and nature/existence.

Strengthening of self-reflection.

Development of commitment and courage to act.

5. Helping the students to appreciate the essential complementarily between VALUES’
and ‘SKILLS’ to ensure sustained happiness and prosperity, which are the core
aspirations of all human beings.

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

» w

COURSE INTRODUCTION - NEED, BASIC GUIDELINES, CONTENT AND PROCESS
FOR VALU EDUCATION, UNDERSTANDING HARMONY IN THE HUMAN BEING-
HARMONY IN MYSELF! 15

Self-evaluation of the students - Pre-test of UHV - Purpose and motivation for the course.
Self-Exploration — Its content and process- A look at basic Human Aspirations.
Understanding Happiness and Prosperity correctly-Understanding the needs of Self (‘') and
‘Body’- Understanding the Body as an instrument of ‘I’ (being the doer, seer and enjoyer)-
Understanding the characteristics and activities of ‘I’ and harmony in ‘I' - Understanding the
harmony of ‘I' with the Body- Social activities — Waste Management - Water Conservation-
Soil Pollution - Physical Health and related activities - Lectures by eminent persons-
Literary activities.

UNDERSTANDING HARMONY IN THE FAMILY AND SOCIETY- HARMONY IN
HUMAN- HUMAN RELATIONSHIP, UNDERSTANDING HARMONY IN THE NATURE
AND EXISTENCE- WHOLE EXISTENCE AS COEXISTENCE 15

Understanding values in human relationship - Understanding the harmony in the
society (society being an extension of family): - Visualizing a universal harmonious order in
society- Understanding the harmony in Nature.-Understanding Existence as Coexistence of
mutually Interacting units in all-pervasive space. Holistic perception of harmony at all levels
of existence- Buddy program- Relationships-Homesickness- Managing peer pressure-
Projects-Socially responsible engineers-Visit to local areas (orphanages, special
children)- Physical activities(games).
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IMPLICATIONS OF THE HOLISTIC UNDERSTANDING OF HARMONY ON
PROFESSIONAL ETHICS 15
Natural acceptance of human values- Definitiveness of Ethical Human Conduct- Basis for
Humanistic Education-Humanistic Constitution and Humanistic Universal Order-Competence
in professional ethics-Case studies of typical holistic technologies, management models and
eco-friendly production systems - Strategy for transition from the present state to Universal
Human Order-Sum up: Self-evaluation of the students-Post test of UHV.

TOTAL: 45 PERIODS
COURSE OUTCOMES

Upon completion of the course, students shall have ability to
co1 Understand and take responsibilities in life and handle problems to [V]

attain sustainable solutions while keeping human relationships and
human nature in mind.

C02 Apply responsibilities towards their commitments (human values, [AP]
human relationship and human society).

COo3 Apply what they have learnt to their own self indifferent day-to-day [AP]
settings in real life, atleast a beginning would be made in this direction.

CO4 Analyze ethical and unethical practices, and formulate strategies to [AN]
actualize a harmonious environment wherever they work.

CO5 Understand the harmony in nature and existence, and work out [U]
mutually on fulfilling participation in nature.

TEXTBOOKS

1. Human Values and Professional Ethics by R R Gaur, R Sangal, G P Bagaria, Excel
Books, New Delhi, 2010

REFERENCE BOOKS

1. Human Values, A.N. Tripathi, New Age Intl. Publishers, New Delhi, 2004.
2. The Story of My Experiments with Truth —by Mohandas Karamchand Gandhi
3. India Wins Freedom-Maulana Abul Kalam Azad.

WEB RESOURCES

https://examupdates.in/professional-ethics-and-human-values/
http://hvpel.blogspot.com/2016/06/notes-human-values-and-professional.html
https://www.yourmorals.org/schwartz.2006.basic%20human%20values.pdf
https://nptel.ac.in/courses/109/104/109104068/
https://medium.com/the-mission/the-12-important-life-skills-i-wish-id-learned-
in-school-f4593b49445b
https://www.thebalancecareers.com/life-skills-list-and-examples-4147222

arwnE

o
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NUMERICAL METHODS LI T|P|C
(Common to MECH, CIVIL) 311104

23MA303

COURSE OBJECTIVES

1. To study the concept of finding the roots of linear equations and nonlinear equations.

2. To learn and construct approximate polynomial for the given numerical data and to
find the intermediate missing values

3. To find the numerical solutions of large system of differential equations and
interpolation of the given numerical data.

4. To find the solution of ordinary differential equations as most of the Engineering
problems are characterized in this form.

5. To study the concept of mathematical formulation of certain practical problems in
terms of partial differential equations and solving for physical interpretation.

NUMERICAL SOLUTION TO ALGEBRAIC AND TRANSCENDENTAL EQUATIONS 20

Numerical Solution To Algebraic And Transcendental Equations: Newton-Raphson method —
Iteration method- Regula - Falsi method. Numerical Solution to system of equations: Gauss
Elimination method -Gauss Jordan method - Gauss Seidel method — Inverse of a matrix by
Gauss Jordan method —Eigen value of a matrix by power method.

INTERPOLATION, NUMERIAL DIFFERENTIATION AND INTEGRATION 20

Interpolation - Interpolation with equal intervals —Newton’s Forward and Backward difference
formula - Interpolation with unequal intervals —Newton’s Divided difference formula —
Lagrange’s interpolation formula. Numerical Differentiation and integration: Differentiation
using Newton forward and Backward interpolation formulae - Trapezoidal rule — Simpson’s
1/3 and 3/8 rules.

NUMERICAL SOLUTION TO PARTIAL DIFFERENTIAL EQUATION 20

Numerical solution to first order ordinary differential equations: Single step methods:
Modified Euler's Method — Runge-Kutta Method of fourth order. Numerical Solution to Partial
differential Equation - Elliptic equations - Laplace equation - Liebmann’s Iteration Process -
Poisson equation - Parabolic Equation (one dimensional heat equation) - Bender-Schmidt’s
Difference Scheme — Crank-Nicholson’s Difference Scheme - Hyperbolic Equation (one
dimensional wave equation).

TOTAL: 60 PERIODS
COURSE OUTCOMES
Upon completion of the course, students shall have ability to

Cco1 Remember numerical methods to solve algebraic, transcendental and [R]
simultaneous equations

C02 Understanding the ordinary differential equations generated from the [U]
current scenario to solve by numerical techniques.

Cco3 Apply numerical methods to find the interpolation of numerical data [AP]

CO4 Apply numerical methods to fit the polynomial. [AP]
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CO5 Apply numerical methods to solve wave and heat equation with boundary [AP]
conditions
TEXTBOOKS

1. Gerald C.F. and Wheatley, P.O. “Applied Numerical Analysis”, 6th edition Pearson
Education Asia, New Delhi.

2. Grewal B.S. — Numerical methods in Engineering and Science. 10th edition, Khanna
Publishers, 2014.

3. Jain M.K. lyengar, K & Jain R.K., Numerical Methods for Scientific and Engineering
Computation, New Age International (P) Ltd, Publishers,6th edition, 2016.

REFERENCE BOOKS

1. Kreyszig. E — Advanced Engineering Mathematics, 10th edition , John Wiley and Sons
(Asia) Limited, Singapore, 2014

2. P. Kandasamy, K. Thilagavathy and K. Gunavathy, “Numerical methods”, S.Chand Co.
Ltd., New Delhi, 2003.

WEB RESOURCES

1. https://nm.mathforcollege.com/
https://www.math.wsu.edu/kcooper/M448/resources.php
https://global.oup.com/uk/orc/biosciences/maths/reed/01student/numerical_tutorials
https://www.youtube.com/watch?v=QLIFxIlwNLO

Pown
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23CE301 FLUID MECHANICS AND HYDRAULIC
ENGINEERING 3lo0lol 3

COURSE OBJECTIVES

1. To understand the statics, kinematics and dynamics behavior of fluid and apply
Pascal’s law, continuity equation, and Bernoulli’s equation

2. To determine pressure in closed pipes, major and minor energy loss in flow through
pipes, and design most economical section for open channel flow

3. To analyze fluid flow through pipes in series, parallel, branched pipes and
understand the fluid discharge in pipe networks

4. To apply dimensional and prototype-model analysis of hydraulic structures, and
understand the work done by hydraulic machines (turbines and pumps), applications
of computational fluid dynamics

FLUID STATICS, KINEMATICS AND DYNAMICS 12

Properties of fluids: density, specific weight, specific volume, specific gravity — viscosity,
compressibility, bulk modulus, surface tension, capillarity, vapour pressure and cavitation -
Pascal's law - pressure measurement in simple and differential manometers - hydrostatic
forces — buoyancy — Types of fluid flow, rate of flow, continuity equation, stream and
equipotential lines, flow net

FLOW THROUGH PIPES AND OPEN CHANNEL 15

Euler's equation - Bernoulli’s equation — Practical applications (venturimeter, orificemeter) -
closed conduit: laminar, turbulent flow — major and minor losses — hydraulic gradient and
total energy line — Flow through pipes in series and parallel — water hammer - open channel:
notches and weirs: classification and discharge — most economical section, hydraulic jump
and energy dissipation — boundary layer concept

DIMENSIONAL ANALYSIS AND HYDRAULIC MACHINES 18

Rayleigh’s method and Buckingham's pi theorem - Hydraulic models — Geometric, kinematic
and dynamic similarities - dimensionless numbers — model and prototype relations —
Turbines (Pelton, Francis and Kaplan) — Pumps (Centrifugal and Reciprocating) - working
principle, work done and efficiency — Introduction to Computational Fluid Dynamics -
Numerical simulation of fluid flow

TOTAL: 45 PERIODS
COURSE OUTCOMES

Upon completion of the course, students shall have ability to

Cco1 Understand fluid properties, the broad principles of fluid statics, [AP]
kinematics, dynamics and apply Pascal’s law, continuity equation and
Bernoulli’s equation
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CO2 Determine pressure in closed pipes, major and minor energy loss in flow [AN]
through pipes and design most economical section for open channel flow
COo3 Analyze the fluid flow through pipes in series, parallel, branched pipes [AN]
and understand the concept of fluid discharge in pipe networks
Co4 Apply dimensional analysis and perform prototype-model analysis for any [AP]
hydraulic structures
CO5 Analyze the performance of hydraulic machines (turbines and pumps) [AN]
and examine the concept of numerical simulation of fluid flow
TEXTBOOKS
1. Bansal R K, “Fluid Mechanics and Hydraulic Machines”, Laxmi Publications, New
Delhi, 11th Edition 2019.
2. Frank M. White and Henry Xue, “Fluid Mechanics”, McGraw Hill, 2022
3. Karim Ghaib, “Introduction to Computational Fluid Dynamics (essentials)”, Springer,

2022

REFERENCE BOOKS

1.

2.

Subramanya K, “Flow in open channels”, Tata McGraw Hill publishing company 4th
Edition, 2015.

Som S K, “Introduction to Fluid Mechanics and Fluid Machines®, McGraw Hill
Education; 3rd edition, 2017

Yunus Cengel, “Fluid Mechanics in Sl Units”, McGraw Hill Education; 3rd edition,
2017

Modi P N and Seth S.M, “Hydraulics & Fluid Mechanics”, Standard book house, New
Delhi, 2017.

WEB RESOURCES

1.

w

https://ocw.mit.edu/courses/aeronautics-and-astronautics/16-01-unified-engineering-
i-ii-iii-iv-fall-2005-spring-2006/fluid-mechanics/
https://nptel.ac.in/courses/105/105/105105203/
https://cfdflowengineering.com/basics-of-cfd-modeling-for-beginners/
https://www.simscale.com/blog/2016/03/what-everybody-ought-to-know-about-cfd/
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23CE302 SOLID MECHANICS

COURSE OBJECTIVES

To apply the basic principles to analyse the stress strain bending and torsion
To impart the basic principles to compute slope and deformations of beams.
To apply the concepts to analyse the critical load of columns.

To analyse the indeterminate structures and trusses.

rwON PR

SIMPLE STRESSES, STRAINS, BENDING AND TORSION 20

Stresses in the Members of a Structure - types of stresses and strain - Hooke’s Law —
Stress—Strain relationship —Strain Behavior of Ductile and Brittle Materials —Factor of safety
— Lateral strain, Poisson’s ratio and volumetric strain — Elastic moduli - Relation between
Elastic Constants - Bars of varying section — composite bars — Temperature stresses -
Theory of simple bending - Determination of bending stresses - Section modulus - Torsional
Deformation of a Circular Shaft — power transmitted by shafts.

BEHAVIOR OF BEAMS AND COLUMNS 20

Slope and deflection for determinate beams: Integration Method - Moment Area Method -
General energy theorems - Castigliano‘’s theorem - Unit load method (Application to
problems of beams) - Columns - Buckling of Column - Euler‘'s Formula - axially loaded and
eccentrically loaded columns — Rankine‘s-Gordon formula

INDETERMINATE BEAM ANALYSIS AND TRUSS ANALYSIS 20

Indeterminate Beams — fixed, propped and continuous beams : Theorem of three moments
(Limited to two span) - shear force and bending moment - Analysis of plane truss — stability
and equilibrium of plane frames — analysis of forces in truss members- method of joints -
method of sections - Tension coefficient method.

TOTAL: 60 PERIODS

COURSE OUTCOMES
Upon completion of the course, students shall have ability to

COo1 Apply the fundamental concepts of stress, strain and deformation [AP]
of solids by bending and torsion

CO2 Compute the slope and deflection of beams by various methods [AN]

Co3 Analyse the column stability and compute the critical load using [AN]

various theories

CO4 Analyze the indeterminate beams and compute the shear forces [AN]
and bending moments.

CO5 Apply the equilibrium concepts to analyse the trusses. [AN]
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TEXTBOOKS

1. Gere J.M. and Goodno, B.J., “Mechanics of Materials”, CENGAGE Learning Custom
Publishing; 9th edition, 2017.

2. Bansal R.K, “Strength of Materials”, Lakshmi Publications Ltd, New Delhi, 2022.

3. Punmia B.C and Jain A.K., “Mechanics of Materials”, Laxmi Publications Ltd, New
Delhi, 2018.

REFERENCE BOOKS

1. William A. Nash, Strength of Materials, Tata McGraw-Hill Publishing Co. Ltd, New

Delhi, 2013

2. Gambhir M.L.“Fundamentals of Solid Mechanics”, PHI Learning Private Ltd., New
Delhi, 20009.

3. Kazimi S.M.A.,“Solid Mechanics", Tata Mc Graw-Hill Publishing Company, New
Delhi, 2017

4. Shamesl.H., Introduction to Solid Mechanics, Prentice-Hall of India Pvt. Ltd, 2009.

WEB RESOURCES

1. http://nptel.iitk.ac.in/courses/Webcourse-contents/IIT-
Delhi/Mechanics%2001%20Solid s/index.htm

2. http:/textofvideo.nptel.iitm.ac.in/1053/lecl.pdf

3. https://www.classcentral.com/course/swayam-strength-of-materials-14308
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23CE303 SURVEYING AND GEOMATICS

COURSE OBJECTIVES

1. To introduce the principles of various surveying methods and applications to Civil
Engineering Projects

2. To deals with geodetic measurements and control survey methodology and its
Adjustments.

3. To introduce the working principles of modern surveying instruments

4. To expose the modern surveying methods and its applications in recent surveying
techniques

CONVENTIONAL SURVEYING AND LEVELLING 15

Definitions, Classifications — basic principles — field and office work - Scales - methods of
ranging — Errors in linear measurements and their corrections - Compass — types — bearing
systems and conversions — errors and local attraction — levelling and applications — Booking

— Levels and staves - Reduction Methods — Fly, Check and Reciprocal levelling — curvature
and refraction - Contouring — characteristics & Interpolating methods — Computations of
cross-sectional areas and volumes — Earthwork calculations — Road & Railway embankment

TRIANGULATION AND MODERN SURVEYING METHODS 15

Theodolite — surveying adjustments — Heights and Distances — Triangulation — instrument
and accessories — satellite station — reduction to center — Signals and towers - true and most
probable values - Total Station Surveying— Electro optical system: Measuring and working
principles, sources of errors. Electro optical micro wave system — COGO functions — Field
procedure and applications - Comparison between Electrooptical and Microwave system -
Care and maintenance of Total Station instruments

HYDROGRAPHIC AND GPS SURVEYING 15

Hydrographic surveying — Tides — MSL — Sounding methods — Determination of depth and
position using multi-beam sounder - Fundamentals of underwater acoustic positioning -
sediments and seabed topography - GPS Surveying - segments of GPS - Satellite
configuration and signal structure — Hand held and Geodetic receivers — Photogrammetry
and remote sensing techniques — Flying height - Geodetic satellite — Doppler effect —
Positioning concept — GNSS — IRNSS and GAGAN — Anti spoofing and selective availability

TOTAL PERIODS: 45
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COURSE OUTCOMES
Upon completion of the course, students shall have ability to

CO1 Measure the area of the plot and volume of earthwork using [AP]
various techniques

CO2 Choose the surveying equipment to prepare LS & CS, Contour maps  [AP]
and carryout surveying works related to civil engineering projects

CO3  Apply the concepts of triangulation and tachometry concepts for [AP]
the measurement of heights and distance

CO4  Understand the working principle of modern surveying instruments [U]

CO5 Classify the concepts of photogrammetry and remote sensing [AP]
techniques used in modern surveying methods

TEXTBOOKS

1. Punmia B.C., “Surveying” — “Vols. — |, Il & lII”, Laxmi publications, New Delhi 2023.

2. Kanetkar T.P, Kulkarni S.V., “Surveying and Levelling’, Vols. | and I,
Standard publishers Distributors, New Delhi 2020.

3. Anji Reddy M., Remote Sensing and Geographical Information System, B.S.
Publications, 2017

REFERENCE BOOKS

1. Purushothamaraj. P, “Surveying —I & II” Laxmi Publications, 2015

2. James M. Anderson and Edward M. Mikhali, “Surveying, Theory and Practice”, 7th
Edition, McGraw Hill, 2017

3. Satheesh Gopi, R. Sathish kumar, N. Madhu, “Advanced Surveying, Total Station
GPS and Remote sensing” Pearson education, 2017.

4. Arora K.R., “Surveying Vol | & II”, Standard book house, 2015.

WEB RESOURCES

1. http://nptel.ac.in/course.php?disciplineld=108
2. https://onlinecourses.nptel.ac.in/noc20_cel8/preview
3. https://nptel.ac.in/video.php?subjectld=117103063
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23CE304 FLUID MECHANICS LABORATORY

15

COURSE OBJECTIVES

rwON PR

To measure pipe flow and discharge in open channels

To determine major and minor losses in pipes

To demonstrate the performance of turbines and pumps

To simulate theory and model fluid flow using computational fluid dynamics

LIST OF EXPERIMENTS

1.

© ©® N o O kWD

Flow measurement in closed conduit

Flow measurement in open channel using notch
Study of impact of jet on vanes

Determination of major and minor losses in pipes
Performance test on reciprocating pump

Performance test on centrifugal pump

Performance test on Pelton Turbine (impulse turbine)
Performance test on Francis Turbine (reaction turbine)

Performance test on Kaplan Turbine (reaction turbine)

10. Determine metacentric height of a body using virtual simulation

11. Numerical modelling of fluid flow and hydraulic structure

12. Numerical simulation of fluid flow and hydrostatic pressure

TOTAL PERIODS: 45

COURSE OUTCOMES
Upon completion of the course, students shall have ability to

Co1

CO2
COo3
CO4
CO5

Measure the flow in closed conduit using orificemeter and
venturimeter

Measure the discharge in channels using notches and impact of jet
Determine the major and minor losses in pipes
Study the performance of different types of pumps and turbines

Simulate theory concept and model fluid flow numerically using
software

[AP]

[AP]
[AP]
[AP]
[AP]
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TEXTBOOKS

1.

Bansal R K, “Fluid Mechanics and Hydraulic Machines”, Laxmi Publications, New
Delhi, 11th Edition 2019.

Frank M. White and Henry Xue, “Fluid Mechanics”, McGraw Hill, 2022

Karim Ghaib, “Introduction to Computational Fluid Dynamics (essentials)”, Springer,
2022

REFERENCE BOOKS

1.

2.

Subramanya K, “Flow in open channels”, Tata McGraw Hill publishing company 4th
Edition, 2015.

Som S K, “Introduction to Fluid Mechanics and Fluid Machines®, McGraw Hill
Education; 3rd edition, 2017

Yunus Cengel, “Fluid Mechanics in Sl Units”, McGraw Hill Education; 3rd edition,
2017

Modi P N and Seth S.M, “Hydraulics & Fluid Mechanics”, Standard book house, New
Delhi, 2017.

WEB RESOURCES

1.

w

https://ocw.mit.edu/courses/aeronautics-and-astronautics/16-01-unified-engineering-
i-ii-iii-iv-fall-2005-spring-2006/fluid-mechanics/
https://nptel.ac.in/courses/105/105/105105203/
https://cfdflowengineering.com/basics-of-cfd-modeling-for-beginners/
https://www.simscale.com/blog/2016/03/what-everybody-ought-to-know-about-cfd/
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23CE305 SOLID MECHANICS LABORATORY

COURSE OBJECTIVES

N

To learn the usage of software for analysis of beam, portal frame and roof truss.
To make measurements of strains, stress and elastic properties of materials

To introduce experimental procedures and common measurement instruments,
equipment, devices.

To exposure to a variety of established material testing procedures and
techniques

LIST OF EXPERIMENTS

1.

© ® N o O»

Computation of shear force, bending moment and deflection of determinate beams
using analysis package.

Computation of shear force, bending moment and deflection of indeterminate beams
using analysis package.

Computation of shear force, bending moment and deflection of portal frames using
analysis package.

Computation of member forces and deflection for a roof truss using analysis
package.

Determination of tensile strength of steel rod

Determine the modulus of elasticity of material by beam deflection method.
Determination of double shear strength of steel rod

Estimate the torsion strength of steel rod

Determine the impact strength of steel bar (Charpy / I1zod)

10. Determine the hardness of metal specimens (Brinell / Rockwell)

11. Determination of Elastic properties of open coiled helical springs.

12. Determination of Elastic properties of closed coiled helical springs.

TOTAL: 45 PERIODS

COURSE OUTCOMES
Upon completion of the course, students shall have ability to

COo1

CO2

COo3

Analyze and compute the shear force, bending moment and [AP]
deflection of beams using analysis package.

Analyze and compute the member forces and deflection of portal [AP]
frames and roof truss using analysis package.

Demonstrate the tension, shear, torsion strength and modulus of  [AP]
elasticity of metal specimens.
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CO4 Compute the hardness and impact strength of a metal specimen. [AP]
CO5 Analyze and compute the spring stiffness, modulus of rigidity of [AP]
the spring wire.
TEXTBOOKS
1. Gere J.M. and Goodno, B.J., “Mechanics of Materials”, CENGAGE Learning Custom
Publishing; 9th edition edition, 2017.
2. Bansal RK, “Strength of Materials”, Lakshmi Publications Ltd, New Delhi, 2022.
3. Punmia B.C and Jain A.K., “Mechanics of Materials”, Laxmi Publications Ltd, New

Delhi, 2018.

REFERENCE BOOKS

1.

2.

4.

William A. Nash, Strength of Materials, Tata McGraw-Hill Publishing Co. Ltd, New
Delhi, 2013

Gambhir M.L. “Fundamentals of Solid Mechanics”, PHI Learning Private Ltd., New
Delhi, 2009.

Kazimi S.M.A., “Solid Mechanics ", Tata McGraw-Hill Publishing Company, New
Delhi, 2017

Shames I.H.., Introduction to Solid Mechanics, Prentice-Hall of India Pvt. Ltd, 2009

WEB RESOURCES

1.

2.

http://nptel.iitk.ac.in/courses/Webcourse-contents/IIT
Delhi/Mechanics%2001%20Solids/index.htm
http:/itextofvideo.nptel.iitm.ac.in/1053/lecl.pdf

3. http://mwww.nesoacademy.org/civil-engineering/mechanics of solids
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23CE306 SURVEYING AND GEOMATICS LABORATORY

COURSE OBJECTIVES

1.

To introduce the principles of various surveying methods and applications to Civil
Engineering Projects

To deals with geodetic measurements and control survey methodology and its
Adjustments.

To introduce the working principles of modern surveying instruments

To know the basic process of total station and GPS instruments and its working
procedure

LIST OF EXPERIMENTS

o

© ® N O

11.

12.

Computation of bearings and area by Compass Traversing
Measurement of Horizontal angles by Repetition, Reiteration and Vertical angles.

Determination of Elevation of an object single plane method. (Base accessible and
in- accessible)

Determination of difference in elevation using Dumpy/Auto Level

Profile leveling - Longitudinal & Cross-sectional plotting using TERRA
MODEL/EXCEL

Measurement of height and distance by tangential tachometry.

Setting out of simple circular curve using Rankine’s method

Setting out work of transition curve using theodolite/total station
Preparation of Contour map by grid contouring method using software tools

. Determination of distances and elevation between two inaccessible points using total

station.

Traversing and area measurement using total station and its latitude and longitude
observation using GPS.

Determination of Remote height and staking out process of the given points using
total station

TOTAL: 45 PERIODS

COURSE OUTCOMES

Upon completion of the course, students shall have ability to

COo1

Measure the Horizontal & Vertical angles and calculate the area of the [AP]
given plot
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CO2 Measure the difference in elevation between two inaccessible points and [AP]
plot the LS & CS view of the road surface using software tools

CO3 Setting out of simple circular and transition curves using various [AP]
methods

CO4  Prepare the contour map of the area using modern tools and measure [AP]
the elevation differences

CO5 Measure the area and distance of two points Find out the Latitude & [AP]
Longitude of the point using GPS

TEXTBOOKS

1. Punmia B.C., “Surveying” — “Vols. — |, Il & lII”, Laxmi publications, New Delhi 2023.

2. Kanetkar T.P, Kulkami S.V., “Surveying and Levelling”, Vols. | and Il, Standard
publishers Distributors, New Delhi 2015.

3. Anji Reddy M., Remote Sensing and Geographical Information System, B.S.
Publications, 2012

REFERENCE BOOKS

1. Purushothamaraj. P, “Surveying —I & II” Laxmi Publications, 2012.

2. James M. Anderson and Edward M. Mikhali, “Surveying, Theory and Practice”,
7th Edition, McGraw Hill, 2017

3. Satheesh Gopi, R. Sathish kumar, N. Madhu, “Advanced Surveying, Total Station
GPS and Remote sensing” Pearson education, 2017.

4. Arora K.R., “Surveying Vol | & II”, Standard book house, 2015

WEB RESOURCES

1. http://nptel.ac.in/course.php?disciplineld=108
2. https://onlinecourses.nptel.ac.in/noc20_cel8/preview
3. https://nptel.ac.in/video.php?subjectld=117103063
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23MC102 ENVIRONMENTAL SCIENCES

COURSE OBJECTIVES:
1. To leamn the integrated themes on various natural resources.
2. To gain knowledge on the type of pollution and its control methods.

3. To have an awareness about the current environmental issues and thesocial
problems.

NATURAL RESOURCES:

Introduction-Forest resources: Use and abuse, case study-Major activities in forest-Water
resources-over utilization of water, dams-benefits and problems. Mineral resources-Use
and exploitation, environmental effects of mining- case study—Food resources- World food
problems, case study. Energy resources -Renewable and non-renewable energy sources
Land resources- Soil erosion and desertification — Role of an individual in conservation of
natural resources.

ENVIRONMENTAL POLLUTIONS:

Definition — causes, effects and control measures of: a. Air pollution - Acid rain -
Greenhouse effect-Global warming- Ozone layer depletion — case study- Bhopal gas
tragedy. Water pollution c. Soil pollution - Solid waste management-Recycling of plastics-
Pyrolysis method- causes, effects and control measures of municipal solid wastes d.
Noise pollution. e. Nuclear hazards-case study-Chernobyl nuclear disaster-Role of an
individual in prevention of pollution.

SOCIAL ISSUES AND THE ENVIRONMENT:

Sustainable  development-water conservation, rain water harvesting, E-Waste
Management — Environmental ethics: 12 Principles of green chemistry-Scheme of
labelling of environmental friendly products (Eco mark) — Emission standards — 1SO14001
standard.

Course Outcomes:
Upon completion of the course, students shall have ability to

C102.1 Recall and play an important role in transferring a healthy [R]
environment for future generation.

C102.2 lllustrate the importance of natural resources and conservation of [U]
biodiversity.

C102.3 Interpret and analyze the impact of engineering solutions in a [U]
global and societal context.

C102.4 Apply the gained knowledge to overcome pollution problems. [AP]

C102.5 Apply the gained knowledge in various environmental issues and [AP]

sustainable development.
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TEXTBOOKS

h
1. Anubha Kaushik and C P Kaushik “Perspectives in Environmental Studies”4t Edition,
New age International (P) Limited, Publisher Reprint 2014. New Delhi

2. Rajagopalan, R, “Environmental Studies-From Crisis to Cure”, Oxford University
Press 2015.

REFERENCE BOOKS

1. Tyler Miller, Jr., “Environmental Science”, Brooks/Cole a part of Cengage
Learning, 2014.

2. William Cunningham and Mary Cunningham, “Environmental Science”, 13th Edition,
McGraw Hill,2015.

3. Gilbert M. Masters, “Introduction to Environmental Engineering and Science”, Third
Edition, Pearson Education, 2014.

WEB RESOURCES
1. http://nptel.ac.in/courses/104103020/20
2. http://nptel.ac.in/courses/120108002
3. https://www.edx.org/course/subject/environmental-studies

4. www.environmentalscience.org

36Page | B.E - Civil Engineering



Sri Krishna College of Engineering and Technology | Batch: 2024-2028

SEMESTER - IV
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L|T|P|C
23CE401 CONCRETE TECHNOLOGY
3/]0(0] 3
COURSE OBJECTIVES
To enable the students to understand the concept of mix design.
2. To impart knowledge on properties and durability of concrete.
3. To impart knowledge on the special concrete.
4. To facilitate the students to know concreting under special circumstances.
ADMIXTURES AND MIX DESIGN 15

Admixtures: Properties, Advantages, dosage and application. Chemical Admixtures:
Accelerators -Retarders - Plasticizers - Super plasticizers- Water proofers - Mineral
Admixtures: Fly Ash, Silica Fume, Ground Granulated Blast Furnace Slag and Metakaolin -
Mix proportioning of concrete using Admixtures-Steps involved in manufacturing of concrete-
Mix design: concept of mix design — mix design methods — mix design and proportioning.

FRESH AND HARDENED CONCRETE 15

Workability: factors affecting workability, measurement of workability: Slump Cone test,
Compaction Factor test, Vee-Bee Consistometer test, Flow table, segregation, bleeding —
factors affecting strength of concrete: water/cement ratio, maturity of concrete, shrinkage of
concrete — Testing on Hardened Concrete: Compressive strength test, flexural strength of
concrete, splitting tensile strength test — Non-destructive strength test: ultrasonic pulse
velocity test, rebound hammer test.

DURABILITY OF CONCRETE AND SPECIAL CONCRETE 15

Durability: significance, permeability — Chemical Attack and its controlling methods: sulphate
attack, alkali aggregate reaction, chloride attack, acid attack, carbonation, concrete in sea
water - thermal properties of concrete — resistance to abrasion and cavitation — acoustic
properties — corrosion of reinforcement — Special Concretes: Lightweight concrete — High
strength concrete — High performance concrete — Fiber reinforced concrete — Ferro cement —
Polymer concrete — Ready mix concrete — Self compacting concrete -Vacuum dewatering
concrete — Mass concrete — SIFCON .

TOTAL: 45 PERIODS
COURSE OUTCOMES

Upon completion of the course, students shall have ability to

Cco1 Apply the principles of concrete mix design by using IS code. [AP]
CO2 Determine the role of admixtures in the concrete mixture. [AP]
COo3 Recognise the properties of fresh and hardened concrete and apply [AP]

non-destructive testing techniques.
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CO4 Understand the durability properties of concrete. [AP]
CO5 Explore the significance and practical uses of special concrete. [AP]
TEXTBOOKS

1. Shetty M.S., and Jain A.K., Concrete Technology (Theory and Practice), S. Chand
Publishing., New Delhi, 2019..
2. Santhakumar A. R., Concrete Technology, Oxford University Press, New Delhi, 2018.

3. Neville A.M., Properties of Concrete, Pearson England Limited, England, 2012

REFERENCE BOOKS
1. Gambhir M.L., Concrete Technology, Tata McGraw Hill, Publishing Co. Ltd, New
Delhi,2017.
2. Gupta B.L., and Amit Gupta, Concrete Technology, Standard Publishers Distributors,
4" Edition, 2014.
3. Rethaliya R P,” Concrete Technology”, Charotar Publishing House Pvt Ltd Gujarat,
2018

IS CODES

1. 1S:10262 Recommended Guidelines for Concrete Mix Design, 2019, BIS, New Delhi.
2. 1S:456 Plain and Reinforced Concrete -Code of Practice, 2000, BIS, New Delhi.
3. SP 23 : Handbook on Concrete Mixes, 1982, BIS, New Delhi.

WEB RESOURCES

1. https:/lwww.sciencedirect.com/book/9780750656863/advanced-concrete-technology
2. https://swayam.gov.in/courses/4709-july-2018-concret e-technology.
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23CE402 ENVIRONMENTAL ENGINEERING

COURSE OBJECTIVES

1. To study the principles and concepts of unit operations and processes involved in water
and wastewater treatment.

2. To enable the students in designing water and waste water treatment plants for a
community.

3. To study the various techniques for sludge disposal and disposal into land or water
bodies.

4. To understand about air pollution sources and control methods.

WATER QUALITY CHARACTERISTICS AND WATER SUPPLY SYSTEM 15
Physical, Chemical and Biological quality parameters. — Water quality requirements and
standards — Planning — objectives — design period — population forecasting — water demand
— Water distribution system- Methods of distribution — Analysis of network (Hardy cross
method- Theory only). Water Treatment — objectives — unit operations and process —
Clarifiers — Flocculators — Sedimentation tanks and sand filters — Disinfection — Aeration
— Iron and manganese removal — defluoridation and demineralization — Membrane systems
— Desalination — Recent advances.

PRIMARY AND SECONDARY TREATMENT OF WASTEWATER 15
Sources of waste — Characteristics and composition of sewage — Primary treatment —
Principles, Functions — Screens — Grit chambers - Skimming tank - Primary

sedimentation tanks — Secondary treatment — Activated Sludge Process - UASB — Septic
tanks -Trickling filters — oxidation ditches and aerated lagoons — waste stabilization ponds —
Reclamation and reuse of sewage — Recent advances in sewage.

SLUDGE DISPOSAL AND ENVIRONMENTAL POLLUTION 15
Sludge Characteristics — Sludge Thickening — Sludge Digestion and Biogas Generation —
Sludge Drying beds — Conditioning and dewatering — Incineration — Deep well Injection —
Sludge Disposal — Self-purification of natural water bodies — Land disposal and sewage
farming — Disposal to lakes and sea — Sanitary practices in rural areas — Eutrophication -
Impact on sea - Oxygen sag curve (Theory only) — Bio toilets — Air Pollution — Standards and
legislations - Sources Effects — Control measures — Monitoring methods.

TOTAL PERIODS: 45
COURSE OUTCOMES
Upon completion of the course, students shall have ability to

Cco1 Cognize and assimilate the physical, chemical and biological [AP]
characteristics of different sources of water

CO2 Estimate the water demand and design a good water distribution [AP]
system for a town/city
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COo3 Design an appropriate treatment system for the water and wastewater [AP]
available at the source

Co4 Identify the suitable mode of disposal for the treated wastewater without [AN]
endangering the environment

CO5 Analyze the amount of Particulate Matter present in the Air and its [AN]

control measures

TEXTBOOKS

1. Garg S.K, “Water Supply Engineering”, Khanna publishers, 2018.

2. Metcalf and Eddy, “Wastewater Engineering Treatment and Reuse”, Tata McGraw Hill
Publishers, New Delhi, 2010.

3. Punmia B.C, Ashok Jain, “Wastewater Engineering”, Laxmi publications Pvt. Ltd.,
2016.

REFERENCE BOOKS

1. Birdie G.S., Water supply Engineering, Dhanpat rai publishing company, 2014.

2. Venugopal Rao P., “Textbook of Environmental Engineering”, Prentice Hall of India
Pvt.Ltd, 2013

3. Peavy, Rowe, Tchobanoglous, “Environmental Engineering”, McGraw Hill Publishers,
NewDelhi, 2013.

4. Basak N.N, “Environmental Engineering”, McGraw Hill Education., 2017.

IS CODES
1. 1S 10500:2012 Water Quality Standards, New Delhi, 2012
2. SP 35 - Handbook on Water supply and Drainage.

WEB RESOURCES

1. http://mohua.gov.in/cms/Latest -Manual-part -a-Engineering. php
2. http://mohua.gov.in/cms/Latest-Manual-Part-C-Management-2013.php
3. http://cpheeo.gov.infcms/manual-on-municipal-solid-waste-management-2016.php
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23CE403 STRUCTURAL ANALYSIS

COURSE OBJECTIVES

1. To apply the influence line concepts on beam analysis.
2. To understand the arch behaviour and compute the reaction on arches.
3. To analyse the indeterminate beams and frames using various methods.
4. To analyse the beams, trusses and frames using matrix methods.
INFLUENCE LINES, MOVING LOADS, ARCHES AND CABLES 20

Influence lines for statically determinate beams — Reaction, shear force and bending moment
and elastic curve — Calculation of shear force and bending moment for moving UDL and
series of concentrated loads — Absolute maximum bending moment and Equivalent UDL —
Arches — Three hinged arches, parabolic and circular arches — Analysis of cables, stiffened
girders.

SLOPE DEFLECTION METHOD AND MOMENT DISTRIBUTION METHOD 20

Slope deflection method — Continuous beams and rigid frames (with and without sway) —
symmetry and antisymmetry — Simplification for hinged end — support displacements —
Moment distribution method — Continuous beams and frames — Limited to 3 degrees of
freedom — Plane rigid frames with and without sway.

MATRIX METHODS 20

Static and Kinematic indeterminacy — Degrees of freedom 2D and 3D — Matrix methods —
Flexibility and stiffness approach — Formation of flexibility and stiffness matrix for bar, truss
and beams — Analysis of determinate and indeterminate structures using flexibility matrix
method — Problems in simple, continuous beams and frames — Limited to 2 degree static
and kinematic indeterminacy.

TOTAL PERIODS: 60
COURSE OUTCOMES

Upon completion of the course, students shall have ability to

Cco1 Apply and analyse the ILD concepts to beams and compute the forces [AN]
and moments.

CO2 Analyse the three hinged arches and cables. [AN]

Co3 Analyse the determinate and indeterminate beams and compute the [AN]
reactions, slope deflection and moments.

CO4 Analyse the frames with and without sway. [AN]

CO5 Analyse the beams and frames using the flexibility and stiffness [AN]

matrix method.
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TEXTBOOKS

1. Bhavikatti S S, Structural Analysis Vol. 1 and 2, Vikas Publishing House Pvt. Ltd.,
2021.

2. Vaidyanathan R and Perumal P, Structural Analysis Vol. 1 and 2, Laxmi Publications,
New Delhi, 2022.

3. Devdas Menon, Structural Analysis, Narosa Publishing House, 2018.

REFERENCE BOOKS

1. Norris C H, Wilbur J B and Utku S, Elementary Structural Analysis, TMH, 2003.

2. Hibbeler R C., Structural Analysis, 8th Edition, Prentice Hall, 2012.

3. Ghali A, Neville A and Brown T, Structural Analysis — A unified classical and matrix
approach, 6th Edition, Spon Press, London and New York, 2013.

4. Reddy C S, Basic Structural Analysis, Tata McGraw Hill Publishing Company, 2011.

WEB RESOURCES

1. https://freevideollectures. com/ course/ 3015/ advanced-structural-analysis
2. https://nptel.ac.in/courses/105101085

3. https://archive.nptel.ac.in/courses/105/105/105105166/

4. https://nptel.ac.in/courses/105106050

43Page | B.E - Civil Engineering



Sri Krishna College of Engineering and Technology | Batch: 2024-2028

23CE404 TRANSPORTATION ENGINEERING

COURSE OBJECTIVES

1. To obtain knowledge related to highway planning and the geometric design of roads.

2. To acquire knowledge on the fundamentals and practices of pavement design and
maintenance.

3. To gain knowledge regarding the principles of construction and maintenance of
railway tracks.

4. To comprehend the procedures encompassed in railway engineering.

HIGHWAY PLANNING, DESIGN AND CONSTRUCTION 15

Significance of highway planning — Road construction practice — factors influencing highway
alignment - Engineering surveys for alignment, Classification of highways. Highway
components - Sight distances — Horizontal curves, Super elevation, transition curves,
widening at curves — Vertical curves — Use of software for alignment process -
Gradients, Testing of highway materials - Sustainability in roads.

RAILWAY PLANNING, DESIGN, CONSTRUCTION AND MAINTENANCE 15

Role of Indian Railways in National Development — Railway cross sectional elements -
Functions - Geometric Design of railway tracks, superelevation, cant deficiency and excess,
negative superelevation. Points and Crossings — Working Principle - Signaling, Interlocking
and Track Circuiting, Track Drainage, Railway Stations and Yards, Level Crossings — Metro
Systems and its working principles — Track construction for metro - Lighting for metro lines.

AIRPORT PLANNING AND DESIGN 15

Airports — Components of airports - Airport obstructions - Airport drainage - Airport lighting -
Air traffic control -Runway and taxiway markings - Visual aids - Air traffic control network
- Passenger facilities and services - Runway orientation - Cross wind component - Wind rose
diagram (Problem) - Layout of taxiway and terminal area - Systems of aircraft parking -
Circular Runways — Sustainability of terminal buildings.

TOTAL PERIODS: 45
COURSE OUTCOMES

Upon completion of the course, students shall have ability to

Cco1 Apply the basic concepts of highway planning. [AP]
CO2 Plan the various geometric elements for highway construction. [AN]
Cco3 lllustrate the construction processes and alignment of railways. [AN]
CO4 Examine the working procedures in railways. [AP]
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CO5 Outline the airport components and services [AP]

TEXTBOOKS

1. Rangwala, “Airport Engineering”, Charotar Publishing House, 2016.

2. Veeraragavan. A, Khanna S.K and Justo C E G, “Highway Engineering “, Nem Chand
& Bros, 10th edition, 2015.

3. Arora .S.P and Saxena .S.C, “A Textbook of Railway Engineering”, CBS Publishers,
2017.

REFERENCE BOOKS

1. Sharma S.K, “Principles Practices & Design of Highway Engineering” S.Chand &
Co, 2014.

2. Satish Chandra and Agarwal.M.M, “Railway engineering” Prabha & Co, Delhi, 2012.

3. Partha Chraborthy and Animesh Das, “Principles of Transportation Engineering”,
Tata McGraw Hill Co Ltd, New Delhi, 2012.

4. Norman J. Ashford, Saleh Mumayiz, Paul H. Wright, “Airport Engineering: Planning,
Design, and Development of 21st Century Airports” Wiley; 4th edition, 2011.

IS Codes

1 1S:2386 — Partlto IV — 1963, “Methods of test for aggregates for concrete” .
2 1S 1203 to 1208 — 1978, “Methods for testing for tar and bituminous materials”

WEB RESOURCES

1 https://lwww.designingbuildings.co.uk/wiki/Railway_engineering

2 https://www.brighthubengineering.com/building-construction-design/125227-highway-
construction-and-engineering/

3 https: // www. edx. org/ course/ railway-engineering-an-integral -approach-2

4 https://www.mooc-list.com/tags/highway-engineering.
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23CE405

CONCRETE AND HIGHWAY ENGINEERING
LABORATORY

COURSE OBJECTIVES

rwON PR

To acquire knowledge of properties, strength and shape assessments for aggregates
To apply the principle of concrete mix design using IS code
To impart knowledge of properties on the concrete.

To comprehend the process of testing bitumen for practical application in the field.

LIST OF EXPERIEMNTS

COURSE OUTCOMES

1.

2
3
4.
5

o

Determine the fine aggregate property of (i) Sieve Analysis (ii) Bulking of Sand

Determination of flakiness and elongation index of coarse aggregates

Determination of resistance offered by aggregate against gradual and impact loading

Determination of resistance of aggregate against abrasion

Concrete mix proportioning - Design Mix using IS Method and Determination of
optimum dosage of SP

Determine the fresh concrete property by slump cone test

Determine the design mix of Bituminous Concrete using IRC standards

Determine the hardened concrete property by

(i) compressive strength test (i) split tensile test (iii) flexural strength test.

Determine the surface hardness and quality by

(i) NDT Rebound hammer test

(i) Ultrasonic Pulse Velocity test.

10. Determination of resistance of cylindrical bituminous mix specimens to loading

11. Determination of Viscosity and ductility of bituminous binder.

12. Determination of Softening point and penetration of bitumen

TOTAL PERIODS: 45

Upon completion of the course, students shall have ability to

COo1
CO2

COo3
CO4
CO5

Determine the properties of fine and coarse aggregate. [AN]
Design concrete and bituminous mixes using statistical quality control [AN]
techniques

Determine the properties of fresh, hardened concrete. [AN]
Analyze the concrete member using Non destructive testing techniques [AN]
Examine the suitability of bitumen for usage in the field. [AN]
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TEXTBOOKS

1.

Shetty M.S., and Jain A.K., Concrete Technology (Theory and Practice), S. Chand
Publishing., New Delhi, 2019..
Santhakumar A. R., Concrete Technology, Oxford University Press, New Delhi, 2018.

3. Veeraragavan. A, Khanna S.K and Justo C E G, “Highway Engineering “, Nem Chand

& Bros, 10th edition, 2015.

REFERENCE BOOKS

1. Shetty, M.S., Jain, A.K., Concrete Technology, Theory and Practice, S. Chand and
Company Ltd, New Delhi, 2018.

2. Neville A.M. Concrete Technology, Pearson Education, New Delhi, 2019.

3. Sharma S.K, “Principles Practices & Design of Highway Engineering” S.Chand & Co,
2014.

4. Partha Chraborthy and Animesh Das, “Principles of Transportation Engineering”,
Tata McGraw Hill Co Ltd, New Delhi, 2012.

IS CODE

1. 1S:10262 Recommended Guidelines for Concrete Mix Design, 2019, BIS, New
Delhi.

2. 1S:456 Plain and Reinforced Concrete -Code of Practice, 2000, BIS, New Delhi.

3. SP 23 : Handbook on Concrete Mixes, 1982, BIS, New Delhi.

WEB RESOURCES

1.
2.

https://www.indianconcreteinstitute.org/

https://www.brighthubengineering.com/building-construction-design/125227-highway-
construction-and-engineering/

https://onlinecourses.swayam2.ac.in/nou20_cs14/
https://www.mooc-list.com/tags/highway-engineering
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23CE406 ENVIRONMENTAL ENGINEERING

LABORATORY ololslis

COURSE OBJECTIVES

To understand the Physico chemical analysis of water and wastewater.

To interpret the results and draw conclusions about the quality of water for intended
usage.

To learn the principles of analysis of common air pollutant.

To enable the students in modeling of wastewater treatment plants for a
community.

LIST OF EXPERIEMNTS

1.

© ©®© N o 0~ 0D
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Determination of Optimum Coagulant dosage for a given sample.

Determination of Hardness present in the given water sample.

Determination of Dissolved Oxygen presents in the water sample.

Determination of Chlorides present in the given sample.

Determination of Bio-chemical Oxygen Demand in the given wastewater sample.
Determination of Chemical Oxygen Demand in the given wastewater sample.
Determination of Fluorides presents in the given waste water sample.
Determination of Sulphates presents in the given waste water sample.

Determination of Potassium presents in given wastewater sample.

. Determination of Sodium presents in the given wastewater sample.
. Determination of Air pollutant — Particulate Matter and Gaseous pollutant analysis.

.Modeling of Wastewater treatment plant using Steady-State Modeling

Program.

TOTAL :45 PERIODS

COURSE OUTCOMES
Upon completion of the course, students shall have ability to

COo1

CO2

COo3
CO4

Determine the quality of water based on its physical and chemical [AP]
characteristic using the suitable experimental procedures

Calculate the type and gquantum of chemical required for the removal of [AP]
dissolved solid substances in water

Investigate the oxygen content in various forms in water [AN]
Determine the ionic and elemental concentration in water using [AP]

sophisticated analytical methods

48Page | B.E - Civil Engineering




Sri Krishna College of Engineering and Technology | Batch: 2024-2028

CO5 Investigate the ambient air quality characteristics and calculate the air [AN]
quality index
TEXTBOOKS

1. Punmia B.C, Ashok Jain, “Wastewater Engineering”, Laxmi publications Pvt. Ltd.,
2016

2. Birdie G.S., Water supply Engineering, Dhanpat rai publishing company, 2014.

3. Rao M.N., and Rao H. V. N., Air Pollution Control, Tata-McGraw-Hill, New Delhi,
2017.

REFERENCE BOOKS

1. Venugopal Rao P., “Textbook of Environmental Engineering”, Prentice Hall of India
Pvt.Ltd, 2013

2. Peavy, Rowe, Tchobanoglous, “Environmental Engineering”, McGraw Hill Publishers,
NewDelhi, 2013.

3. Basak N.N, “Environmental Engineering”, McGraw Hill Education., 2017

IS CODE REFERENCES

1. 1S 10500:2012 Water Quality Standards, New Delhi, 2012.
2. 1S SP 26 — Handbook on Water supply and Drainage.

WEB RESOURCES

1. http://mohua.gov. in/ cms/ Latest -Manual -part -a-Engineering. php

2. http://164.100.161.188/ cms/ Latest -Manual -Part-B-Operation-and-Maintenance-
2013. php

3. http://mohua. gov. in/ cms/ Latest -Manual -Part -C-Management -2013. php

4. http://cpheeo.gov. in/ cms/ manual -on-municipal -solid-waste-management -2016.php
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23CE407 STRUCTURAL ANALYSIS LABORATORY

COURSE OBJECTIVES

rwON PR

To learn the analysis of indeterminate beams.

To analyse the multi-storey structure using an analysis package.
To analyse the grid floor using an analysis package.

To learn the analysis of arches using an analysis package.

LIST OF EXPERIEMNTS

1.

Analysis of a fixed and propped beam under gravity and lateral loads using an
analysis package.

Analysis of a continuous beam under gravity and lateral loads using an analysis
package.

Analysis of a curved beam in plan under gravity and lateral loads using an analysis
package.

Analysis of a multi-storey RCC framed structure under gravity loads using an
analysis package.

Analysis of a multi-storey RCC framed structure under gravity and lateral loads using
an analysis package.

Analysis of 2-hinged arches using analysis package
Analysis of 3-hinged arches using analysis package
Analysis of a grid floor (4x4) using the analysis package

Prepare a report on the analysis of the proposed reinforced concrete structure under
gravity and lateral loads using an analysis package.
TOTAL: 45 PERIODS

COURSE OUTCOMES
Upon completion of the course, students shall have ability to

Co1
CO2
COo3
CO4
CO5

Analyse an indeterminate beam using an analysis package. [AN]
Analyse a multi-story RCC structure using an analysis package. [AN]
Analyse an arch structure using an analysis package. [AP]
Analyse the grid floor using an analysis package. [AN]
Analyse the proposed reinforced concrete using an analysis package. [AN]
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TEXTBOOKS

1. Bhavikatti S S, Structural Analysis Vol. 1 and 2, Vikas Publishing House Pvt. Ltd.,
2021.

2. Vaidyanathan R and Perumal P, Structural Analysis Vol. 1 and 2, Laxmi Publications,
New Delhi, 2022.

3. Devdas Menon, Structural Analysis, Narosa Publishing House, 2018.

REFERENCE BOOKS

1. Bhavikatti S S, Structural Analysis Vol. 1 and 2, Vikas Publishing House Pvt. Ltd.,
2021.

2. Vaidyanathan R and Perumal P, Structural Analysis Vol. 1 and 2, Laxmi Publications,
New Delhi, 2022.

3. Devdas Menon, Structural Analysis, Narosa Publishing House, 2018.

4. Reddy C S, Basic Structural Analysis, Tata McGraw Hill Publishing Company, 2011.

WEB RESOURCES

1. https:/ffreevideolectures.com/ course/ 3015/ advanced-structural -analysis
2. https://lwww.studocu.com/en/document/university-of-sheffield/advanced-structural-
analysis/ lecture-notes/lecture-notes-lectures-11-20/674048/view.

3. https://inptel.ac.in/downloads/105101085
4. https://nptel.ac.in/courses/105105109
5. https://nptel.ac.in/courses/105106050
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23EES101 EMPLOYABILITY ENHANCEMENT SKILLS -1
(2 Weeks Internship / Training) olo

COURSE OBJECTIVES

1. To give a first-hand knowledge of practical problems related to Civil Engineering
2. To offer firsthand knowledge of applications of Construction Management in

carrying out engineering tasks.
3. To train the students on real-time learning experiences in site.
4. To offer an additional edge to their profession.

COURSE CONTENT

The students individually undertake training in reputed engineering companies doing
construction during the vacation for a specified duration of two weeks. At the end of the
training, a detailed report on the work done should be submitted. The students will be

evaluated through a viva-voce examination by a team of internal faculty.

COURSE OUTCOMES
Upon completion of the course, students shall have ability to

Co1 Identify critical activities in the Construction Industry

CO2 Develop the methodology to solve the identified problem

COo3 Develop skills in facing the problems experienced in the field.

CO4 Develop skills in solving the problems experienced in the field.

CO5 Present the report clearly to a specific audience in both the written and
oral forms

[AN]
[AN]
[AP]
[AP]
[AP]

52Page | B.E - Civil Engineering



	1. Development of a holistic perspective based on self-exploration about themselves (human being), family, society and nature/existence.
	2. Understanding (or developing clarity) of the harmony in the human being, family, society and nature/existence.
	3. Strengthening of self-reflection.
	4. Development of commitment and courage to act.
	5. Helping the students to appreciate the essential complementarily between ‘VALUES’ and ‘SKILLS’ to ensure sustained happiness and prosperity, which are the core aspirations of all human beings.
	6. Highlighting plausible implications of such a Holistic understanding in terms of ethical
	human  conduct,  trustful  and  mutually  fulfilling  human  behavior  and  mutually enriching interaction with Nature.
	1. Human Values and Professional Ethics by R R Gaur, R Sangal, G P Bagaria, Excel Books, New Delhi, 2010
	1. Human Values, A.N. Tripathi, New Age Intl. Publishers, New Delhi, 2004.
	2. The Story of My Experiments with Truth –by Mohandas Karamchand Gandhi
	3. India Wins Freedom-Maulana Abul Kalam Azad.
	1. https://examupdates.in/professional-ethics-and-human-values/
	2. http://hvpe1.blogspot.com/2016/06/notes-human-values-and-professional.html
	3. https://www.yourmorals.org/schwartz.2006.basic%20human%20values.pdf
	4. https://nptel.ac.in/courses/109/104/109104068/
	5. https://medium.com/the-mission/the-12-important-life-skills-i-wish-id-learned-in-school-f4593b49445b
	6. https://www.thebalancecareers.com/life-skills-list-and-examples-4147222
	1. https://nm.mathforcollege.com/
	2. https://www.math.wsu.edu/kcooper/M448/resources.php
	3. https://global.oup.com/uk/orc/biosciences/maths/reed/01student/numerical_tutorials
	4. https://www.youtube.com/watch?v=QLIFxllwNL0

	1. To  understand  the  statics,  kinematics  and  dynamics  behavior  of  fluid and apply
	Pascal’s law, continuity equation, and Bernoulli’s equation
	2. To determine pressure in closed pipes, major and minor energy loss in flow through pipes, and design most economical section for open channel flow
	3. To analyze fluid flow through pipes in series, parallel, branched pipes and understand the fluid discharge in pipe networks
	4. To apply dimensional and prototype-model analysis of hydraulic structures, and understand the work done by hydraulic machines (turbines and pumps), applications of computational fluid dynamics
	1. Bansal R K, “Fluid Mechanics and Hydraulic Machines”, Laxmi Publications, New Delhi, 11th Edition 2019.
	2. Frank M. White and Henry Xue, “Fluid Mechanics”, McGraw Hill, 2022
	3. Karim Ghaib, “Introduction to Computational Fluid Dynamics (essentials)”, Springer, 2022
	1. Subramanya K, “Flow in open channels”, Tata McGraw Hill publishing company 4th Edition, 2015.
	2. Som  S  K,  “Introduction  to  Fluid  Mechanics  and  Fluid  Machines‟,  McGraw  Hill Education; 3rd edition, 2017
	3. Yunus Cengel, “Fluid Mechanics in SI Units”, McGraw Hill Education; 3rd edition, 2017
	4. Modi P N and Seth S.M, “Hydraulics & Fluid Mechanics”, Standard book house, New Delhi, 2017.
	1. https://ocw.mit.edu/courses/aeronautics-and-astronautics/16-01-unified-engineering-i-ii-iii-iv-fall-2005-spring-2006/fluid-mechanics/
	2. https://nptel.ac.in/courses/105/105/105105203/
	3. https://cfdflowengineering.com/basics-of-cfd-modeling-for-beginners/
	4. https://www.simscale.com/blog/2016/03/what-everybody-ought-to-know-about-cfd/

	1. To apply the basic principles to analyse the stress strain bending and torsion
	2. To impart the basic principles to compute slope and deformations of beams.
	3. To apply the concepts to analyse the critical load of columns.
	4. To analyse the indeterminate structures and trusses.
	1. Gere J.M. and Goodno, B.J., “Mechanics of Materials”, CENGAGE Learning Custom
	Publishing; 9th edition, 2017.
	2. Bansal R.K, “Strength of Materials”, Lakshmi Publications Ltd, New Delhi, 2022.
	3. Punmia B.C and Jain A.K., “Mechanics of Materials”, Laxmi Publications Ltd, New
	Delhi, 2018.
	1. William A. Nash, Strength of Materials, Tata McGraw-Hill Publishing Co. Ltd, New Delhi, 2013
	2. Gambhir M.L.“Fundamentals of Solid Mechanics”, PHI Learning Private Ltd., New Delhi, 2009.
	3. Kazimi S.M.A.,“Solid Mechanics", Tata Mc Graw-Hill Publishing Company, New Delhi, 2017
	4. ShamesI.H., Introduction to Solid Mechanics, Prentice-Hall of India Pvt. Ltd, 2009.
	1. http://nptel.iitk.ac.in/courses/Webcourse-contents/IIT-Delhi/Mechanics%20Of%20Solid s/index.htm
	2. http://textofvideo.nptel.iitm.ac.in/1053/lec1.pdf
	3. https://www.classcentral.com/course/swayam-strength-of-materials-14308


	1. To introduce the principles of various surveying methods and applications to Civil Engineering Projects
	2. To  deals  with  geodetic  measurements  and  control  survey  methodology  and  its Adjustments.
	3. To introduce the working principles of modern surveying instruments
	4. To expose the modern surveying methods and its applications in recent surveying techniques
	1. Punmia B.C., “Surveying” – “Vols. – I, II & III”, Laxmi publications, New Delhi 2023.
	2. Kanetkar  T.P,  Kulkarni  S.V.,  “Surveying  and  Levelling”,  Vols.  I  and  II,  Standard publishers Distributors, New Delhi 2020.
	3. Anji  Reddy  M.,  Remote  Sensing  and  Geographical  Information  System,  B.S. Publications, 2017
	1. Purushothamaraj. P, “Surveying –I & II” Laxmi Publications, 2015
	2. James M. Anderson and Edward M. Mikhali, “Surveying, Theory and Practice”, 7th Edition, McGraw Hill, 2017
	3. Satheesh Gopi, R. Sathish kumar, N. Madhu, “Advanced Surveying, Total Station GPS and Remote sensing” Pearson education, 2017.
	4. Arora K.R., “Surveying Vol I & II”, Standard book house, 2015.
	1. http://nptel.ac.in/course.php?disciplineId=108
	2. https://onlinecourses.nptel.ac.in/noc20_ce18/preview
	3. https://nptel.ac.in/video.php?subjectId=117103063
	1. To measure pipe flow and discharge in open channels
	2. To determine major and minor losses in pipes
	3. To demonstrate the performance of turbines and pumps
	4. To simulate theory and model fluid flow using computational fluid dynamics
	1. Flow measurement in closed conduit
	2. Flow measurement in open channel using notch
	3. Study of impact of jet on vanes
	4. Determination of major and minor losses in pipes
	5. Performance test on reciprocating pump
	6. Performance test on centrifugal pump
	7. Performance test on Pelton Turbine (impulse turbine)
	8. Performance test on Francis Turbine (reaction turbine)
	9. Performance test on Kaplan Turbine (reaction turbine)
	10. Determine  metacentric  height  of  a  body  using  virtual simulation
	11. Numerical modelling of fluid flow and hydraulic structure
	12. Numerical simulation of fluid flow and hydrostatic pressure
	1. Bansal R K, “Fluid Mechanics and Hydraulic Machines”, Laxmi Publications, New Delhi, 11th Edition 2019. (1)
	2. Frank M. White and Henry Xue, “Fluid Mechanics”, McGraw Hill, 2022 (1)
	3. Karim Ghaib, “Introduction to Computational Fluid Dynamics (essentials)”, Springer, 2022 (1)
	1. Subramanya K, “Flow in open channels”, Tata McGraw Hill publishing company 4th Edition, 2015. (1)
	2. Som  S  K,  “Introduction  to  Fluid  Mechanics  and  Fluid  Machines‟,  McGraw  Hill Education; 3rd edition, 2017 (1)
	3. Yunus Cengel, “Fluid Mechanics in SI Units”, McGraw Hill Education; 3rd edition, 2017 (1)
	4. Modi P N and Seth S.M, “Hydraulics & Fluid Mechanics”, Standard book house, New Delhi, 2017. (1)
	1. https://ocw.mit.edu/courses/aeronautics-and-astronautics/16-01-unified-engineering-i-ii-iii-iv-fall-2005-spring-2006/fluid-mechanics/ (1)
	2. https://nptel.ac.in/courses/105/105/105105203/ (1)
	3. https://cfdflowengineering.com/basics-of-cfd-modeling-for-beginners/ (1)
	4. https://www.simscale.com/blog/2016/03/what-everybody-ought-to-know-about-cfd/
 (1)
	1. To learn the usage of software for analysis of beam, portal frame and roof truss.
	2. To make measurements of strains, stress and elastic properties of materials
	3. To introduce experimental procedures and common measurement instruments, equipment, devices.
	4. To  exposure  to  a  variety  of  established  material  testing  procedures  and techniques
	1. Computation of shear force, bending moment and deflection of determinate beams using analysis package.
	2. Computation of shear force, bending moment and deflection of indeterminate beams using analysis package.
	3. Computation of shear force, bending moment and deflection of portal frames using analysis package.
	4. Computation of member forces and deflection for a roof truss using analysis package.
	5. Determination of tensile strength of steel rod
	6. Determine the modulus of elasticity of material by beam deflection method.
	7. Determination of double shear strength of steel rod
	8. Estimate the torsion strength of steel rod
	9. Determine the impact strength of steel bar (Charpy / Izod)
	10. Determine  the  hardness  of  metal  specimens  (Brinell  / Rockwell)
	11. Determination of Elastic properties of open coiled helical springs.
	12. Determination of Elastic properties of closed coiled helical springs.
	1. Gere J.M. and Goodno, B.J., “Mechanics of Materials”, CENGAGE Learning Custom Publishing; 9th edition edition, 2017.
	2. Bansal R.K, “Strength of Materials”, Lakshmi Publications Ltd, New Delhi, 2022. (1)
	3. Punmia B.C and Jain A.K., “Mechanics of Materials”, Laxmi Publications Ltd, New Delhi, 2018.
	1. William A. Nash, Strength of Materials, Tata McGraw-Hill Publishing Co. Ltd, New Delhi, 2013 (1)
	2. Gambhir M.L. “Fundamentals of Solid Mechanics”, PHI Learning Private Ltd., New Delhi, 2009.
	3. Kazimi S.M.A., “Solid Mechanics ", Tata McGraw-Hill Publishing Company, New Delhi, 2017
	4. Shames I.H.., Introduction to Solid Mechanics, Prentice-Hall of India Pvt. Ltd, 2009
	1. http://nptel.iitk.ac.in/courses/Webcourse-contents/IIT Delhi/Mechanics%20Of%20Solids/index.htm
	2. http://textofvideo.nptel.iitm.ac.in/1053/lec1.pdf (1)
	3. http://www.nesoacademy.org/civil-engineering/mechanics of solids

	1. To introduce the principles of various surveying methods and applications to Civil Engineering Projects (1)
	2. To deals with geodetic measurements and control survey methodology and its Adjustments.
	3. To introduce the working principles of modern surveying instruments (1)
	4. To  know  the  basic  process  of total station and GPS instruments and its working procedure
	1. Computation of bearings and area by Compass Traversing
	2. Measurement of Horizontal angles by Repetition, Reiteration and Vertical angles.
	3. Determination of Elevation of an object single plane method. (Base  accessible  and  in- accessible)
	4. Determination  of  difference  in  elevation  using Dumpy/Auto Level
	5. Profile leveling – Longitudinal & Cross-sectional plotting using TERRA MODEL/EXCEL
	6. Measurement of height and distance by tangential tachometry.
	7. Setting   out   of   simple   circular   curve   using Rankine’s method
	8. Setting   out   work   of   transition   curve   using theodolite/total station
	9. Preparation  of  Contour  map  by grid contouring method using software tools
	10. Determination of distances and elevation between two inaccessible points using total station.
	11. Traversing and area measurement using total station and its latitude and longitude observation using GPS.
	12. Determination of Remote height and staking out process of the given points using total station
	1. Punmia B.C., “Surveying” – “Vols. – I, II & III”, Laxmi publications, New Delhi 2023. (1)
	2. Kanetkar T.P, Kulkarni S.V., “Surveying and Levelling”, Vols. I and II, Standard publishers Distributors, New Delhi 2015.
	3. Anji Reddy M., Remote Sensing and Geographical Information System, B.S. Publications, 2012
	1. Purushothamaraj. P, “Surveying –I & II” Laxmi Publications, 2012.
	2. James  M.  Anderson  and  Edward  M.  Mikhali,  “Surveying,  Theory  and Practice”, 7th Edition, McGraw Hill, 2017
	3. Satheesh Gopi, R. Sathish kumar, N. Madhu, “Advanced Surveying, Total Station GPS and Remote sensing” Pearson education, 2017. (1)
	4. Arora K.R., “Surveying Vol I & II”, Standard book house, 2015
	1. http://nptel.ac.in/course.php?disciplineId=108 (1)
	2. https://onlinecourses.nptel.ac.in/noc20_ce18/preview (1)
	3. https://nptel.ac.in/video.php?subjectId=117103063 (1)
	1. To learn the integrated themes on various natural resources.
	2. To gain knowledge on the type of pollution and its control methods.
	3. To have an awareness about the current environmental issues and thesocial problems.
	1. Anubha Kaushik and C P Kaushik “Perspectives in Environmental Studies”4th Edition, New age International (P) Limited, Publisher Reprint 2014. New Delhi
	2. Rajagopalan, R, “Environmental Studies-From Crisis to Cure”, Oxford University Press 2015.
	1. Tyler Miller, Jr., “Environmental Science”, Brooks/Cole a part of Cengage Learning, 2014.
	2. William Cunningham and Mary Cunningham, “Environmental Science”, 13th Edition, McGraw Hill,2015.
	3. Gilbert M. Masters, “Introduction to Environmental Engineering and Science”,Third Edition, Pearson Education, 2014.
	1. http://nptel.ac.in/courses/104103020/20
	2. http://nptel.ac.in/courses/120108002
	3. https://www.edx.org/course/subject/environmental-studies
	4. www.environmentalscience.org
	1. To enable the students to understand the concept of mix design.
	2. To impart knowledge on properties and durability of concrete.
	3. To impart knowledge on the special concrete.
	4. To facilitate the students to know concreting under special circumstances.
	1. Shetty M.S., and Jain A.K., Concrete Technology (Theory and Practice), S. Chand Publishing., New Delhi, 2019..
	2. Santhakumar A. R., Concrete Technology, Oxford University Press, New Delhi, 2018.
	3. Neville A.M., Properties of Concrete, Pearson England Limited, England, 2012
	1. Gambhir M.L., Concrete Technology, Tata McGraw Hill, Publishing Co. Ltd, New Delhi,2017.
	2. Gupta B.L., and Amit Gupta, Concrete Technology, Standard Publishers Distributors, 4th Edition, 2014.
	3. Rethaliya R P,” Concrete Technology”, Charotar Publishing House Pvt Ltd Gujarat, 2018
	1. IS:10262 Recommended Guidelines for Concrete Mix Design, 2019, BIS, New Delhi.
	2. IS:456 Plain and Reinforced Concrete -Code of Practice, 2000, BIS, New Delhi.
	3. SP 23 : Handbook on Concrete Mixes, 1982, BIS, New Delhi.
	1. https://www.sciencedirect.com/book/9780750656863/advanced-concrete-technology
	2. https://swayam.gov.in/courses/4709-july-2018-concret e-technology.
	1. To study the principles and concepts of unit operations and processes involved in water and wastewater treatment.
	2. To enable the students in designing water and waste water treatment plants for a community.
	3. To study the various techniques for sludge disposal and disposal into land or water bodies.
	4. To understand about air pollution sources and control methods.
	Physical, Chemical and Biological quality parameters. – Water quality requirements and standards – Planning – objectives – design period – population forecasting – water demand – Water distribution system- Methods of distribution – Analysis of network...
	Sources of waste – Characteristics and composition of sewage – Primary treatment – Principles, Functions  –  Screens  –  Grit  chambers  –  Skimming tank - Primary sedimentation tanks – Secondary treatment – Activated Sludge Process - UASB – Septic ta...
	Sludge  Characteristics  –  Sludge Thickening – Sludge Digestion and Biogas Generation –Sludge Drying beds – Conditioning and dewatering – Incineration – Deep well Injection – Sludge Disposal – Self-purification of natural water bodies – Land disposal...
	1. Garg S.K, “Water Supply Engineering”, Khanna publishers, 2018.
	2. Metcalf and Eddy, “Wastewater Engineering Treatment and Reuse”, Tata McGraw Hill
	Publishers, New Delhi, 2010.
	3. Punmia B.C, Ashok Jain, “Wastewater Engineering”, Laxmi publications Pvt. Ltd., 2016.
	1. Birdie G.S., Water supply Engineering, Dhanpat rai publishing company, 2014.
	2. Venugopal Rao P., “Textbook of Environmental Engineering”, Prentice Hall of India Pvt.Ltd, 2013
	3. Peavy, Rowe, Tchobanoglous, “Environmental Engineering”, McGraw Hill Publishers, NewDelhi, 2013.
	4. Basak N.N, “Environmental Engineering”, McGraw Hill Education., 2017.
	1. IS 10500:2012 Water Quality Standards, New Delhi, 2012
	2. SP 35 – Handbook on Water supply and Drainage.
	1. http://mohua.gov.in/cms/Latest -Manual-part -a-Engineering. php
	2. http://mohua.gov.in/cms/Latest-Manual-Part-C-Management-2013.php
	3. http://cpheeo.gov.in/cms/manual-on-municipal-solid-waste-management-2016.php
	1. To apply the influence line concepts on beam analysis.
	2. To understand the arch behaviour and compute the reaction on arches.
	3. To analyse the indeterminate beams and frames using various methods.
	4. To analyse the beams, trusses and frames using matrix methods.
	1. Bhavikatti S S, Structural Analysis Vol. 1 and 2, Vikas Publishing House Pvt. Ltd., 2021.
	2. Vaidyanathan R and Perumal P, Structural Analysis Vol. 1 and 2, Laxmi Publications, New Delhi, 2022.
	3. Devdas Menon, Structural Analysis, Narosa Publishing House, 2018.
	1. Norris C H, Wilbur J B and Utku S, Elementary Structural Analysis, TMH, 2003.
	2. Hibbeler R C., Structural Analysis, 8th Edition, Prentice Hall, 2012.
	3. Ghali A, Neville A and Brown T, Structural Analysis – A unified classical and matrix approach, 6th Edition, Spon Press, London and New York, 2013.
	4. Reddy C S, Basic Structural Analysis, Tata McGraw Hill Publishing Company, 2011.
	1. https://freevideollectures. com/ course/ 3015/ advanced-structural-analysis
	2. https://nptel.ac.in/courses/105101085
	3. https://archive.nptel.ac.in/courses/105/105/105105166/
	4. https://nptel.ac.in/courses/105106050
	1. To obtain knowledge related to highway planning and the geometric design of roads.
	2. To acquire knowledge on the fundamentals and practices of pavement design and maintenance.
	3. To gain knowledge regarding the principles of construction and maintenance of railway tracks.
	4. To comprehend the procedures encompassed in railway engineering.
	1. Rangwala, “Airport Engineering”, Charotar Publishing House, 2016.
	2. Veeraragavan. A, Khanna S.K and Justo C E G, “Highway Engineering “, Nem Chand & Bros, 10th edition, 2015.
	3. Arora .S.P and Saxena .S.C, “A Textbook of Railway Engineering”, CBS Publishers, 2017.
	1. Sharma S.K, “Principles Practices & Design of Highway Engineering” S.Chand & Co, 2014.
	2. Satish Chandra and Agarwal.M.M, “Railway engineering” Prabha & Co, Delhi, 2012.
	3. Partha Chraborthy and Animesh Das, “Principles of Transportation Engineering”, Tata McGraw Hill Co Ltd, New Delhi, 2012.
	4. Norman J. Ashford, Saleh Mumayiz, Paul H. Wright, “Airport Engineering: Planning, Design, and Development of 21st Century Airports” Wiley; 4th edition, 2011.
	1 IS: 2386 – Part I to IV – 1963, “Methods of test for aggregates for concrete” .
	2 IS 1203 to 1208 – 1978, “Methods for testing for tar and bituminous materials”
	1 https://www.designingbuildings.co.uk/wiki/Railway_engineering
	2 https://www.brighthubengineering.com/building-construction-design/125227-highway-construction-and-engineering/
	3 https: / / www. edx. org/ course/ railway-engineering-an-integral -approach-2
	4 https://www.mooc-list.com/tags/highway-engineering.
	1. To acquire knowledge of properties, strength and shape assessments for aggregates
	2. To apply the principle of concrete mix design using IS code
	3. To impart knowledge of properties on the concrete.
	4. To comprehend the process of testing bitumen for practical application in the field.
	1. Determine the fine aggregate property of (i) Sieve Analysis (ii) Bulking of Sand
	2. Determination of flakiness and elongation index of coarse aggregates
	3. Determination of resistance offered by aggregate against gradual and impact loading
	4. Determination of resistance of aggregate against abrasion
	5. Concrete mix proportioning - Design Mix using IS Method and Determination of optimum dosage of SP
	6. Determine the fresh concrete property by slump cone test
	7. Determine the design mix of Bituminous Concrete using IRC standards
	8. Determine the hardened concrete property by
	(i) compressive strength test (ii) split tensile test (iii) flexural strength test.
	9. Determine the surface hardness and quality by
	(i) NDT Rebound hammer test
	(ii) Ultrasonic Pulse Velocity test.
	10. Determination of resistance of cylindrical bituminous mix specimens to loading
	11. Determination of Viscosity and ductility of bituminous binder.
	12. Determination of Softening point and penetration of bitumen
	1. Shetty M.S., and Jain A.K., Concrete Technology (Theory and Practice), S. Chand Publishing., New Delhi, 2019.. (1)
	2. Santhakumar A. R., Concrete Technology, Oxford University Press, New Delhi, 2018. (1)
	3. Veeraragavan. A, Khanna S.K and Justo C E G, “Highway Engineering “, Nem Chand & Bros, 10th edition, 2015.
	1. Shetty, M.S., Jain, A.K., Concrete Technology, Theory and Practice, S. Chand and Company Ltd, New Delhi, 2018.
	2. Neville A.M. Concrete Technology, Pearson Education, New Delhi, 2019.
	3. Sharma S.K, “Principles Practices & Design of Highway Engineering” S.Chand & Co, 2014.
	4. Partha  Chraborthy  and  Animesh  Das,  “Principles  of  Transportation Engineering”, Tata McGraw Hill Co Ltd, New Delhi, 2012.
	1. IS:10262 Recommended Guidelines for Concrete Mix Design, 2019, BIS, New Delhi. (1)
	2. IS:456 Plain and Reinforced Concrete -Code of Practice, 2000, BIS, New Delhi. (1)
	3. SP 23 : Handbook on Concrete Mixes, 1982, BIS, New Delhi. (1)
	1. https://www.indianconcreteinstitute.org/
	2. https://www.brighthubengineering.com/building-construction-design/125227-highway-construction-and-engineering/
	3. https://onlinecourses.swayam2.ac.in/nou20_cs14/
	4. https://www.mooc-list.com/tags/highway-engineering
	1. To understand the Physico chemical analysis of water and wastewater.
	2. To interpret the results and draw conclusions about the quality of water for intended usage.
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