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Vision and Mission of the Institute
Vision |

To become a premier instifute of academic excellence by imparting technical, intellectual and
professional skills to students for meeting the diverse needs of the industry, society, the nation and
the world at large.

Mission

Commitment to offer value-based education and enhancement of practical skills
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< Continuous assessment of teaching and learning processes through scholarly activities
Enriching research and innovation activities in collaboration with industry and institutes of repute
< Ensuring the academic processes to uphold culture, ethics and social responsibility

1. Vision and Mission of the Department

.,
.’Q

Vision

To develop competent Civil Engineers to create infrastructure with technology in demand that leads to
nation building

Mission

The Mission of the Department is to

& Provide holistic education to students to enhance technical knowledge and skills

L3

% Indoctrinate augmented contents to meet the requirements of stakeholders

*

% Promote research and consultancy activities in collaboration with industries

% Foster ethical and moral values with leadership qualities
lll. Program Educational Objectives (PEOs)

The Program Educational Objectives (PEOs) of the Civil Engineering (CE) represent major
accomplishments that the graduates are expected to achieve after three to five years of graduation.
PEO1: Graduates will attain adequate knowledge in the core areas of Civil Engineering with good
communication and presentation skills and excel in their chosen profession

PEO2: Graduates will become successful Civil Engineers by applying thejr technical and managerial
skills and disseminate the knowledge with confidence in various disciplines of Civil Engineering as a
responsible citizen

PEO3: Graduates will initiate an active programme for life long professional achievement and
expertise through continuous development '

IV, Program Outcomes (POs)

Graduates of Civil Enginéering will be able o

PO1 Engineering knowledge: Apply the knowledge of mathematics, science, engineering
fundamentals, and an engineering specialization to the solution of complex engineering problems.

PO 2 Problem analysis: Identify, formulate, review research literature, and analyze complex civil
engineering problems reaching substantiated conclusions using first principles of mathematics,
natural sciences, and engineering sciences.

PO 3 Design/ development of solutions: Design solutions for complex civil engineering problems
and design'system components or processes th eet the specified needs with appropriate
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consideration for the public h'éaith and safety, and the cultural, societal, and environmental
considerations.

PO 4 Conduct investigations of complex p_roblems: Use research-based knowledge and
research methods including design of experiments, analysis and interpretation of data, and synthesis
of the information to provide valid conclusions.

PO5 Modern tool usage: Create, select, and apply appropriate techniques, resources, and
modern engineering and IT tools including prediction and modeling to complex civil engineering
activities with an understanding of the limitations.

PO 6 The engineer and society: Apply reasoning informed by the contextual knowledge to access
societal, health, safety, legal and cultural issues and the consequent responsibilities relevant to the
professional engineering practice.

PO 7 Environment and sustainability: Understand the impact of the professional engineering
solutions in societal and environmental contexts, and demonstrate the knowledge of, and need for
sustainable development.

PO 8 Ethics: Apply ethical principles and commit tc_: professional ethics and responsibilities and
norms of the engineering practice.

PO 9 Individual and team work: Function effectively as an individual, and as a member or leader
in diverse teams, and in multidisciplinary settings.

PO 10 Communication: Communicate effectively on compléx éngineering activities with— the
engineering community and with society at large, such as, being able to comprehend and write
effective reports and design documentation, make effective presentations, and give and receive clear
instructions.

PO 11 Project management and finance: Demonstrate knowledge and understanding of the
engineering and management principles and apply these to one’s own work, as a member and leader
in a team, to manage projects and in multidisciplinary environments.

PO 12 Life-long learning: Recognize the need for, and have the preparation and ability to engage
in independent and life-long learning in the broadest context of technological change.

V. Program Specific Outcomes (PSOs)

Graduates of Civil Engineering will be able to

PSO 1: Design, construct and provide sustainable solutions through consultancy service.

PSO 2: Execute projects, prepare reports and practice professional licensure.

VI. PEO/PO Mapping o = e
Following three levels of correlation should be used:

1: Low
2: Medium
3: High
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
PEO1 3 3 3 3 ;) 2 2 2 2 3 3 | 2
PEO2 | 3 3 3 3 2 1 2 2 3 3 3
PEO3 3 3 3 3 3 2 2 2 V|- 1 3 3 3
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B.E. - CE- R2021 - CBCS § KPRIET
J Learn Beyond
B.E. CIVIL ENGINEERING
REGULATIONS — 2021
For the students admitted in 2021
CHOICE BASED CREDIT SYSTEM
CURRICULUM FOR - VIl SEMESTERS
SEMESTER |
g, S COURSE TITLE CATEGORY | L |[T| P |J | C
THEORY COURSES
1 | u21MA101 | Calculus and Differential Equations BsC [3]1]o0]o0]4
THEORY COURSE WITH LABORATORY COMPONENT
2 U21EN101 | English for Technologists HSMC 1102 |0 2
3 1 U21PH101 | Engineering Physics BSC 2012 |0| 3
4 U21CY101 | Engineering Chemistry BSC Zlpl2|8] 2
) U21CSG01 | Problem solving and C Programming ESC 2102 |0] 3
LABORATORY COURSES
U21MEGO01 | Engineering Graphics ESC 00| 4
7 U21MEGO02 | Manufacturing Practices ' ESC 0|04 |02
MANDATORY NON CREDIT COURSES
8 U21MYCO1 | Induction program MNC Three Weeks
TOTAL |10 1]16 ]| 0] 19
SEMESTER ]}
siNo. | CQUREE COURSE TITLE CATEGORY | L |T|P|J|cC
THEORY COURSES
Laplace Transforms and Complex
i) Uz21MA201 \atiaides BSC | 3111001 4
Basic Mechanical and Elecirical
2 U21MEG03 Engineering ESC 3 |0|j0]0]| 3
3 U21CE201 | Engineering Mechanics ESC 3 c|0| 4
U21CE202 | Building Materials ESC 3 0(0]|.3
5 U21PH201 | Materials Science BSC 2 0|0 2
THEORY COURSE WITH LABORATORY COMPONENT
6 U21EN201 | Personality Enhancement HSMC 1]1]0[2]0
7 U21CSGO02 | Python Programming ESC 2|0|2|0
MANDATORY NON CREDIT COURSES
8 uz1Mycoz ]Envfmnmental Sciences MNC (h|ojJo|0| 0

TOTAL |17 |2 |4 | 0 | 21

sEb
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SEMESTER IlI o :
A Vi
COURSE e 7
SI.NO. CODE COURSE TITLE CATEGORY |.L| TP |J| C
THEORY COURSES
1 U21MA303 Efousr:':;.:n'a!ysis ‘and Boundary value BSC 3l1lo0lol 4
2 _ | U21CE301 | Concrete Technology PCC 3|00 3
3 U21CE302 | Fluid Mechanics PCC 3|00 3
THEORY COURSE WITH LABORATORY COMPONENT
4 U21CE303 | Strength of Materials | PCC 3 20| 4
5 U21CE304 | Engineering Survey PCC 3|02 |0 4
LABORATORY COURSE WITH PROJECT COMPONENT
7. | U21CE305 | Concrete Laboratory PCC 0|(o0|4]2
8 U21CE306 | Computer Aided Drafting Laboratory ESC 0 4 |2
MANDATORY NON CREDIT COURSES
9 | U21MYC02 Eﬁze:vr;gzgog Indian Traditional MNC @lolololo
TOTAL |15 |1 |12 |4 | 24
.SEMESTER IV
siNo. | COURSE COURSE TITLE CATEGORY | L |[T| P |J]| C
THEORY COURSES
1 U21MA401 | Numerical Techniques BSC
2 U21CE401 | Strength of Materials Il PCC
3 U21CE402 azzlg?:el;lyydrauhcs and Hydraulic PCC 3lololol 3
4 Open Elective - | OEC 2 l@l®e|09]:3
THEORY COURSE WITH LABORATORY COMPONENT
5 U21CE403 | Soil Mechanics PCC 3 2 <4
6 U21CE404 | Highway Engineering PCC 3 + 2 © 4
- LABORATORY COURSES )
7 | U21CE405 | Hydraulic Engineering Laboratory PCC 0|04 ]0]2
8 U21CE406 | Survey Camp ** PEE 2 Weeks G/
9 | U21SSG01 | Soft Skills | HsMc | o |o| 2 ]o] 1
g MANDATORY NON CREDIT COURSES
10 U21MYCO04 | Indian Constitution MNC (1) 0|10| 0
' ' TOTAL | 18 10| 0|24

**Two Weeks during lll semester vacation

e
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SEMESTER V =\ Courses /&
% .y
® A — L3
stno. | COURSE COURSE TITLE CATEGORVELT [P | 4| ©
THEORY COURSES
1 U21CES501 gﬁﬁ'ftﬂ r(;; Reinforced Concrete PCC 3l1lo0lo0] 4
2 U21CE502 | Structural Analysis | PCC 3(1/0|0] 4
3 U21CE503 | Environmental Engineering | PCC 3 |/0|0|0)| 3
4 Professional Elective - | PEC 3 (0|00 3
5 Professional Elective - Il PEC 3|/0(0]0]|3
6 Open Elective - Il CEC 3/0/0]0]3
LABORATORY COURSE WITH PROJECT COMPONENT
7 | U21CE504 | GIS Laboratory [ pcc JoJoJal2]3
LABORATORY COURSES
8 | U21SSG02 | Soft Skills - Ii [ Hsmc [oo]2]o0] 1
MANDATORY NON CREDIT COURSES
9 [ U21MYCO5 | Cyber Security Essentials |  MNC m|olofofo
TOTAL |18 (2| 6 | 2 | 24
SEMESTER VI -
SLND, | COET e COURSE TITLE CATEGORY [ L |[T| P |J]|C
THEORY COURSES
1 U21CE601 | Environmental Engineering II PCC 3/0/01|0(3
2 U21CEB02 | Structural Analysis Il PCC 3|00 |03
3 Professional Elective - Il PEC 3|/0|01(0] 3
4 Professional Elective - IV PEC 3/0/01(0]|3
5 Open Elective - I OEC 3/0/0([0]| 3
THEORY COURSE WITH LABORATORY COMPONENT
6 | U21CE603 | Design of Steel Structures [ pcc [3]o][2]o0]4
LABORATORY COURSE WITH PROJECT COMPONENT
7 | U21CE604 | Environmental Engineering Laboratoy | PcC [ 0 Jo] 2 [2]2
LABORATORY COURSES
8 U21CEB05 Eggcl’;::tt;:y Aided Analysis and Design ESC ololalol2
9 U21SSG03 | Soft Skills Il HSMC c |02 (0] 1
MANDATORY NON CREDIT COURSES
10 U21MYCO8 :;;C;ggﬁﬂon to UN SDG's: An integrated MNC Mol ofolo
TOTAL |18 |0 |10 | 2| 24
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5
COURSE %} .
SL.NO. CODE COURSE TITLE W{ L{T|P|J]|GC
| THEORY COURSES —
1 U21CE701 | Construction Project Management HSMC 3 (0|90 3
2 U21CE702 | Estimation and Quantity Surveying PCC 3 |el&]0]| 3
3 Professional Elective — V PEC 3|10/0|0(3
4 Professional Elective - VI PEC 3040, Q| 3
5 Open Elective - IV OEC 3|10|]0|0] 3
LABORATORY COURSES
6 U21CE703 | Project work Phase - | EEC 0|0(0 |42
TOTAL (15| 0| 0 | 4 |17
SEMESTER VIli
stno. | CQghE" COURSE TITLE CATEGORY | L [T| P | J |G
1 U21CEB01 | Project work Phase - || EEC 0 20 | 10
TOTAL 0 20 | 10
INDUSTRIAL TRAINING / INTERNSHIP
SLE0- | GOURRS * COURSE TITLE CATEGORY | L |T|P|J |¢C
CODE
1 U21CEI01 | Industrial Training / Internship * EEC 0 (0|0O|0]| 2
TOTAL| 0 |(O|O| O 2

*Four Weeks during any semester vacation from Ill to VI Semester

NCC CREDIT COURSES

sino. | CQ9REE COURSE TITLE CATEGORY |[L | T |P|J|C
1 U21NCCO01 | National Cadet Corps | - il 0|2 |02

2 U21NCCO02 | National Cadet Corps Il - 1 01202

3 | U21NCCO3 | National Cadet Corps Ill - 1]o0l2]0]2

4 U21NCCO04 | National Cadet Corps IV - 20|20 3

5 U21NCCO05 | National Cadet Corps V - 110|202

6 U21NCCO06 | National Cadet Corps VI - 210|203
TOTAL | 8 - |12 - |14

NCC Credit Course (Level 1 - Level 6) are offered for NCC students only. The grades earned by
the students will be recorded in the mark sheet, however the same shall not be considered for
the computation of CGPA.

; b=
~  Piead r-rfl.'hg'fmpanmem

,/Mt:—rt of Civil Engineering
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TOTAL CREDITS: 165
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“RROFESSIONAL ELECTIVE COURSES: VERTICALS

VERTICAL | STRUCTURAL ENGINEERING

COURSE TITLE CATEGORY | L [T |P| C

1 U21CEPO1 Ef]rlgjité::gntéynamics and Earthquake PEC 3 lolol 3
2 U21CEP02 Prestressed Concrete Structures PEC 3 10|10]| 3
3 U21CEPO3 Prefabricated Structures PEC 3 |o|o| 3
4 U21CEP0O4 Repair and Rehabilitation of Structures PEC 3|00 3
5 U21CEP05 Structural Design and Drawing PEC 3 |/0|0]| 3
6 U21CEPOB Steel Concrete Composite Structures PEC 3|00 3

VERTICAL Il ENVIRONMENTAL & WATER RESOURCE ENGINEERING
siNg.| REUEEE COURSE TITLE CATEGORY | L |[T|P| C
1 U21CEPO7 Air Pollution and Management PEC 3|0 e| 8
2 U21CEPO8 Industrial Waste Water Engineering PEC 31010} 3
3 U21CEPOQ9 Municipal Solid Waste Management PEC 30|03
4 U21CEP10 Environmental Impact Analysis PEC 3|00 3
5 U21CEP11 Hydrology PEC 3 |0(0] 3
6 U21CEP12 Irrigation Engineering PEC 3 |j0(0] 3
7 U21CEP13 Ground water Engineering PEC 3100 3
VERTICAL Ill CONSTRUCTION MANAGEMENT

giNo, | SoLbiF COURSE TITLE CATEGORY [L | T |P | C
1 U21CEP14 g::ancst.:g:c;tlon Techniques, Equipment and PEC 3lolol 3
2 U21CEP15 | Construction Planning and Scheduling PEC 3/0{0]| 3
3 U21CEP16 Safety Engineering PEC 30|01 3
4 U21CEP17 Quality Control and Assurance PEC 3({0]|0]| 3
5 U21CEP18 | Building Services PEC s({olo] 3
6 U21CEP19 Sustainable and Lean Construction PEC 3(o|o]|3
7 U21CEP20 | Formwork Engineering PEC 3(olo} s

b
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VERTIGAL IV INFRASTRUCTURE ENGINEERIN
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7

siNo. | “2onE COURSE TITLE c
1 U21CEP21 Urban Planning and Management PEC 3/0/0] 3
2 U21CEP22 | Railways, Airports and Harbour Engineering PEC 3lo|o]|3
3 U21CEP23 Traffic Engineering and Management PEC 3/0|0]| 3
4 U21CEP24 | Smart Cities PEC 3lo|o| 3
5 U21CEP25 | Metro Engineering PEC 3/o0/0]| 3
6 U21CEP26 Pavement Engineering PEC 30|01 3
VERTICAL V GEO TECHNICAL ENGINEERING
SI.NO. e COURSE TITLE CATEGORY | L | T (P | C
CODE $
1 U21CEP27 Foundation Engineering PEC 3 (0|0 3
2 U21CEP28 Ground Improvement techniques PEC 3 [Q'16 )] 3
3 U21CEP29 Geo Environmental Engineering PEC 310|003
4 U21CEP30 | Tunneliing Engineering PEC 3|0(0| 3
5 U21CEP31 | Soil dynamics and Machine Foundation PEC 3 ]olol 3
6 U21CEP32 Engineering Geology PEC 3|00 3
VERTICAL VI DIVERSIFIED COURSES
SI.NO. SR COURSE TITLE CATEGORY | L [T |P | C
CODE
1 U21CEP33 Al in Civil Engineering PEC 3 |o0j0]| 3
2 U21CEP34 Energy Efficient Building PEC 3 |0|0]| 3
3 U21CEP35 | Building Information Modelling PEC 3 |0]0] 3
4 U21CEP36 Principles of Architecture PEC 3 |00 3
B U21CEP37 Disaster Mitigation and Management PEC 3 |10|10( 3
6 U21CEP38 GIS and Remote Sensing PEC 3 |0|@Q@]| 3
7 U21CEP39 Finance for Engineers PEC 3 100 3

i

the Deparniment
«+ of Civil Engincering
Department of Civil ERgincetiie
IR lastituts of Enguieering & lc-.hx.olmgjx
Arasir, Coimbatore-64 1407

Head 0




(Students shall choose the open elective courses, suc
similar to any other course contents/title under

OPEN ELECTIVES - | (SEMESTER: V)

COURSE

SL.NO. CODE COURSE TITLE CATEGORY | L | T

1 U21CEXO01 Environmental & Social Impact Assessment OEC

2 U21CEX02 Integrated Water Resource Management OEC

OPEN ELECTIVES - Il (SEMESTER: V)
siNo. | COURSE COURSE TITLE CATEGORY |L | T
CODE
1 U21CEX03 | Remote Sensing and GIS OEC 0
2 U21CEX04 | Waste Management OEC 0
OPEN ELECTIVES - Il (SEMESTER: Vi)
sing. | COURSE COURSE TITLE CATEGORY T J
CODE
1 U21CEX05 | Environment & Agriculture OEC 0 0
OPEN ELECTIVES - IV (SEMESTER: Vi)
COURSE

SI.NO. CODE COURSE TITLE CATEGORY T J

1 U21CEX06 | Green Buildings OEC

2 U21CEX07 | Disaster Management OEC

||
) i
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Scheme of Credit distribution — Summary
. Credits/Semester
S.No Stream Credits
| 1l ]| v " vi | Vi vl
1. Humanities and Social
Sciences including 2 2 1 1 | 3 10
Management (HSM)
2, Basic Science Courses
(BSC) 10 | 6 4 3 23
3. Engineering Science
Courses (ESC) i = 3 2 -
4, Professional Core Courses :
(PCC) 17 17 14 | 12 3 63
5 Professional Elective ;
. Courses (PEC) i g g 18
6. Open Eleciive Courses
(OEC) 3 3 3 3 12
7. Employability .
Enhancement Courses 2 10 12
(EEC)
8. Industrial Training/ 9
Internship 2
9 Mandatory Non-Credit
Course (MNC)
Total 19 21 24 24 24 24 17 12 165
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Category: BSC

CALCULUS AND bIFFERENTIAL EQUATIONS

U21MA101 (Common to AD, BM, CE, CH, CS. CS(AIML), LIT| Pyl
EC, IT, ME, MI) sl1lelela

PRE-REQUISITES:

. Nil |

COURSE OBJEGTIVES:

*’ To understand the concepts of matrices and calculus which will enable them to model and
analyze physical phenomena involving continuous change

* Tounderstand the methodologies involved in solving problems related to fundamental principles
of calculus

* To develop confidence to model mathematical pattern and give appropriate solutions

COURSE OUTCOMES:
Upon completion of the course, the student will be able to

CO1: Apply the knowledge of matrices with the concepts of Eigen values to study their probfems in.
core areas (Apply)

CO2: Apply the basic techniques and theorems of functions of several variables in other areas of
mathematics (Apply)

CO3: Analyze the triple integrals techniques over a region in two dimensional and three
dimensional geometry (Apply) ; 2 e "

CO4: Apply basic concepts of integration to evaluate line, surface and volume integrals (Apply)

CO5: Solve basic application problems described by second and higher order linear differential
equations with constant coefficients (Understand)

CO-PO MAPPING:

COs o PO1[PO2 | PO3 |PO4 | POS5 | PCO6 | PO7 | PO8 | POY |PO10]PO11|PO12|PSO1|PSO2
CO1 3 2 - - - - - - = & 5 1 - ’
Cco2 3 2 - - - - - & s = & “ = =
COo3 2 2 s = " = 5 - < - 5 - = Z
CO4 2 2 - = s & i i = - = - - =
CcO5 3 2 - - - = = & = = < . o -

Correlation levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)

SYLLABUS:
UNITI  MATRICES s ‘ 9+3

Eigenvalues and eigenvectors — Properties (without proof) — Cayley Hamilton theorem (without
proof) — Diagonalization using orthogonal transformation — Applications

UNIT Il FUNCTIONS OF SEVERAL VARIABLE 9+3
Partial derivatives — Total derivative — Jacobians, lor'% ;jries expansion — Extreme values of
| &:‘—i
e v . Depsrement of Civil Engineering
-+ KPR Institste of Engineering & Techaology
7 Arzsur. Coimbatore-64 1407

v



el

B.E. - CE - R2021 - CBCS
. . KPRIET
Luam Bayond
functions of two variables — Lagrange multipliers method
UNIT I MULTIPLE INTEGRALS 9+3

Double integrals — Change of order of integration — Triple rntegrais = Apprlcatlons in area and
volume

UNIT IV LINE AND SURFACE INTEGRALS 8+3

Line integrals — Surface integrals ~ Green's theorem in a plane — Gauss divergence theorem —
Stokes’ theorem (excluding proofs) . 2

UNIT V ORDINARY DIFFERENTIAL EQUATIONS

Second and higher order linear differential equations with constant coefficients — Variable
coefficients — Euler Cauchy equation — Legendre's equation — Method of variation of parameters —
Applications

9+3

Contact Periods:

45 Periods 15 Periods Practical: — Periods Project - Periods

Total 60 Periods

Lecture: Tutorial:

TEXT BOOKS:

1. Erwin Kreyszig, “*Advanced Engineering Mathematics”, 10™ edition, Wiley India Pvt Ltd, New
Delhi, 2018.

2. Grewal B S, "Higher Engineering Malhematics”, 44" edition, Khanna Publishers, New Delhi,
2017.

REFERENCES:

1. Bali N P and Dr Manish Goyal, “A text book of Engineering Mathematics”, 12" edition, Laxmi
Publications, 2016.

2. Thomas G B and Finney R L, "Calculus and Analytic Geometry”,
Education India, 2018. '

3. Maurice D Weir, Joel Hass and Christopher Heil,
Education, India, 2018.

4. James Stewart, "Calculus: Early Transcendental”, 7" edition, Cengage Learning, New Delhi,
2015.

EVALUATION PATTERN:

14" edition, Pearson

“Thomas Calculus”, 14™ edition, Pearson

Continuous Internal Assessments
Assessment | Assessment ]
(100 Marks) (100 Marks) End §
o = Total Internal nd Semester
*Individual ; Individual . Examinations
Assignment / “?e“s'i” Assignment / TWr;ltten Assessments
Seminar / MCQ Seminar / MCQ ®
40 60 40 60 200 100
40 60
Total
100

*Role Play / Group Discussions / Debates / Oral Presentations / Poster Presentations / Technical
presentations can also be provided.

Hoesd

¥
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ENGLISH FOR TECHNOLOGISTS . i

U21EN101 (Comman to AD, BM, CH, CE, CS, CS(AIML), EE, EC, LI T|P|J

ME, ML, ) | 1/0|2]|0]2

PRE-REQUISITES:
e Nil

COURSE OBJECTIVES:
¢ Toinfer and interpret the meaning of Technical, Business, Social and Academic contexts.
s To enhance the listening skills and facilitate effective pronunciation.

= To make effective preséntation and conversation in technical and professional environment.

COURSE OUTCOMES:

Upeon completion of the course, the student will be able to

CO1: Comprehend language and learn strategies for error-free: communication (Uhderstand)
CO2: Improve speaking skills in academic and social contexts (Apply)

CO3: Enhance both reading and writing skills to excel in professional career (Analyse)

'CO4: Evaluate different perspectives on a topic EAna]yse)

CO5: Develop listening skills to understand complex business communication in a'variety of global
English_accents through Personality Development (Understand)

CO-PO MAPPING:

POs

Cos PO1|PO2 | PO3 |PO4|PO5|PO6 | PO7 | PO8 | POS |PO10|PO11|PO12|PSO1|PSO2

GO | S s | w ] w L o | e | s |

g2 | = F s [ w ] s = b o ded =] B

g | =l < =] =] === ]| =] 2

60 | = f = fuw | wiwtelelasls

w w w w w
]
iy
]
3]

6o |« | = lal=lalcl2la]l sl =]4]=]=

Correlation levels: 1: Slight (Low) 2 Moderate (Mediuﬁw) ~ 3: Substantial-(High)

SYLLABUS:

UNIT | SUBJECTIVE INTROSPECTION 9
Module:1 Vocabulary Building

Aciivity: Word Puzzles, Snappy words, Word Sleuthing

Module:2 Introducing and Sharing Information

Activity: Get to know oneself, Introducing Peer Members

Module:3 Opinion Paragrahh

Activity: Note making, analyzing and writing a review

UNIT I CAREER ENHANCEMENT 9 -
Module:4 Reading Comprehension 313/)17

Hesd of the Department
Dupersmant of Civil Engineering
. KPR isstitgc of Engincering & Fachnp;w
s eArasur, Coimbatorea641407
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Activity: Reading Newspaper articles/Blogs, Sentence completion

Module:5E-mail Communication

Activity: Drafting personal and professional emails

Module:6 Career Profiling

Activity: Resume Writing & Digital Profiling

UNIT Il LANGUAGE ADEPTNESS 9

Module:7 Rewriting passages

Activity: Conversion of voices & Rephrasing Articles

Module:8 Enhancing Pronunciation skills

Activity: Listening to short technical Reels and reproducing it

Module:9 Making Conversations

Activity: Role play & Narrating Incidents

UNITIV  TECHNICAL WRITING 9
Module:10 Spotting Errors

Activity: Proof reading, Rewriling sentences

Module:11 Data interpretation

Activity: Interpretation of Graphics/Charts/Graphs

Module:12 Expository Writing

Activity: Picture inference, Captions for Posters& Products

UNITV LANGUAGE UPSKILLING 9

Module:13 Listening for Specific Information
Activity: TED talks{AnﬂouncemenUDocumentaries
Module:14 Presentation
Activity: Extempore & Persuasive Speech
Module:15 Team Communication
Activity: Team building activilies, Group Discussion
LIST OF EXERCISES
Introducing oneself
Role play
Listening to short technical Reels
Listening to TED Talks/ Announcements/ Documentaries

Presentation

S A

Group Discussion

Contact Periods:

Lecture: 15 Periods Tutoriél: - Periods  Practical: 30 Periods Project: - Periods

Total: 45 Periods

TEXT BOOKS:
1. Ashraf Rizvi, "Effective Technical Communication”, 2nd edition, Mc Graw — Hill. India 2017.
2. Rod Ellis, "English for Engineers & Technologists”, Vol. Il: (English for Engineers and

Technologist: A Skills Approach). 2nd edition, Orient Black Swan, 1890.

| KPR Imsiituie of Engineering & Technology
© . . cArasur Coimbaioss-63 1407
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REFERENCES: '
1. Raymond Murphy, “Intermediate English Grammar”, 2™ edition, Cambridge University Press,

2008.

2. Thomas L Means, “English and Communication for Colleges’, 4™ edition, Cengage 2017.

3. Using English: “A Coursebook for Undergraduate Engineers and Technologists”, 1% edition,
Orient Black Swan, 2017,

EVALUATION PATTERN:

Continuous Internal Assessments End Semester Examinations
Assessment | Assessment Il
(Theory) (Practical)
00N d] (100 Hlari) Practical Examinations
Evaluation of
*Individual Laboratory _ . :
- : " Examinations will be conducted for
Assignment/ | Written Observation, Test ( 100 Marks)
Seminar / Test Record
MCQ (Rubrics Based
Assessments)
40 60 75 25
25 25 50
50 50
Total: 100 '

*Role Play / Group Discussions / Debates / Oral Presentations / Poster Presentations 7 Technical
presentations can also be provided. :

k)
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SEMESTER |

ENGINEERING PHYSICS Cateneiy-RAC
U21PH101 LT T[PlJ]C
(Comimon to all branches)

21 02103

PRE-REQUISITES:
. Nil
COURSE OBJECTIVES:

e Tounderstand the fundamental principles of laser and fibre optics with their applications
s To acquire the knowledge of ultrasonic waves, thermal conductivity and properties of liquids
e To understand the concepts of crystals

COURSE OUTCOMES:

Upon completion of the course, the student will be able to _

CO1: Demonstrate the types of laser for various industrial and medical applications (Understand)

CO2: Apply the cancépts of fibre optics in engineering (Understand)

CO3: Understand the production methods of ultrasonic waves and uses in engineering and
medicine (Understand)

CO4: Apply the concepts of thermal conductivity in hybrid vehicles and viscosity of liquids in
engineering applications (Understand) :

CO&: Explain the basic concepts of crystals and its growth techniques (Understand)

CO-PO MAPPING:

POs
PO1|PO2 | PO3 | PO4 | PO5 | PO6 | PO7 [ PO8 | POY |[PO10|PO11|PO12|PSO1| PSO2

COs

Cco1 3 2 1 - - - - = - = = s < =

co2 3 2 1 - - - - - - - = - - -

Cco3 3 2 1 - - - - - - 4 3 > - -

CO4 3 2 1 - - - - 3 . 3 & . s .

CO5 3 2 1 - - - - . = 5 . = “ “
Correlation levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)
SYLLABUS:
UNIT | LASER 6

Laser characteristics — Spontaneous and stimulated emission — Pumping methods — COz laser —
Semiconductor laser — Material Processing — Selective laser Sintering — Hologram — Medical
applications (Ophthalmology)

UNIT Il FIBER OPTICS 6

Total internal reflection — Numerical aperiure and acceptance angle — Classification of optical
fibers (Materials, modes and refractive index profile) — Fiber optical communication system —

Head OF 1
Department of Civil Engincering
KPR Institwte of Engineeting & Technolguy-
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Displacement and temperature sensor — Medical Endoscopy
UNIT Il ULTRASONICS 6

Properties of ultrasonic waves — Piezoelecrtic generator — Acoustic grating — Applications of
ultrasonics in industry— SONAR — NDT — Ultrasonic scanning methods — Fetal heart movement

UNITIV  THERMAL PHYSICS AND PROPERTIES OF FLUIDS 6

Modes of heat transfer — Thermal conductivity — Lee's disc method — Solar thermal power
generation — Hybrid vehicles — Microwave oven — Surface tension and coefficient of viscosity —
Paiseuille's flow experiment

UNIT V CRYSTAL PHYSICS 6

Unit cell — Bravais lattices — SC, BCC, FCC structures — Miller indices — d spacing in cubic lattice —
Crystal growth from melt: Bridgeman Technique — Silicon ingots from Czochralski method — Silicon
wafers from ingots and its applications.

LIST OF EXPERIMENTS

1. Determination of the wavelength of a given laser source

2. Determination of acceptance angle and numerical aperture of an optical fibre

3. Determination of velocity of sound and compressibility of a liquid using Ultrasonic interferometer
4. Determination of thermal conductivity of a bad cond_uctor using Lee's disc method

5. Determination of viscosity of the given liquid using Poiseuille’s flow method

Contact Periods:

Lecture: 30 Periods- - —Tutorial: - Periods Practical: 30 Periods -~ . _Project: - Periods
Total: 60 Periods

TEXT BOOKS:

1. Bhattacharya D K and Poonam Tandon, “Engineering Physics”, 2" edition, Oxford University
Press, Chennai, 2017
2. Marikani A, "Engineering Physics”, 3 edition, PHI publishers, Chennai, 2021

REFERENCES:

1. Shatendra Sharma and Jyotsna Sharma, "Engineering Physics®, 2™ edition, Pearson India
Education Services Private Limited, Chennai, 2018

2. Avadhanulu M N, Kshirsagar P G and Arun Murthy TVS, “A Text book of Engineering Physics’,
2"d Edition, S Chand Publishing, New delhi, 2018

3. Thyagaran K, Ajoy Ghatak, "Lasers — Fundamantals and Applications”, 2" edition, Laxmi

Publications Pvt Limited, New delhi, 2019

hitps://nptel.ac.infdownloads/104104085/

https:/inptel.ac.infcourses/122107035/8/

o
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EVALUATION PATTERN:
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Continuous Internal Assessments

End Semester Examinations

Assessment | Assessment |l
(Theory) (Practical)
(100 Marks) (100 Marks)
_ Theory Practical
“Individual Evaluation of Examinations Examinations
P Labaoratory {Examinations will (Examinations will
gnment / -
" Observation, be conducted for be conducted for
Case Study / | Wiritten
. Record Test 100 Marks) 100 Marks)
Seminar / Test o
e (Rubrics
Mini Project /
MCQ Based
Assessments)
40 60 75 25
25 25 25 25
50 50
Total: 100

*Role Play / Group Discussions / Debates / Oral Presentations / Poster-Presentations lTechrucaI
presentations can also be provided.

b (

O
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Category: BSC ]
N RING CHE
U21CY101 S MISTRY L|IT|PI|JIC
(Common to all branches)
2 0 2|10]3

PRE-REQUISITES:
= Nil

COURSE OBJECTIVES:

« Toinculcate the fundamentals of water technology and electrochemistry

« To gain basic knowledge of corrosion of metals and alloys

« To acquire knowledge about the properties of fuels and applications of polymers
COURSE OUTCOMES:

Upon completion of the course, the student will be able to

CO1: Apply the principles of water technology in treatment of industrial and domestic water and
estimate the various censtituents of industrial water (Apply)

CO2; Describe the principles and applications of electro chemical cells, fuel cells and solar cells
(Understand)

CO3: Outline the different types of corrosion processes and preventive methods adopted in
industries (Understand) '

CO4: Explain the analysis and calorific value of different types of fuels (Understand)
CO5: Classify the polymers and their engineering applications (Understand)

CO-PO MAPPING:

COs P PO1|PO2|PO3|P0O4|PO5 POS- PO7 | PO8 | POY |PO10|PO11|PO12|PSO1|PSO2
CO1 3l gl sl o=tz 048] :=]=11] = .
co2 5l vl =l o] = [ 2] =} 4 ; 5 1 : 5
CO3 3 1 - - . - 2 - 1 - - 1 - -
CcO4 2L ) = == | =) 2] =11 ~ i 1 1 1
CO5 Bl g =] =F s} =] 8] -]1 - 5 1 = =

Correlation levels: 1: Slight (Low) - 2: Moderate (Medium) 3: Substantiai (High)

SYLLABUS:

UNIT I CHARACTERISTICS OF WATER AND ITS TREATMENT 6

Characteristics of water — Hardness — Types, Dissolved oxygen, Total dissolved solids,

Disadvantages due to hard water in industries — (Scale, Sludge, Priming, Foaming and Caustic
embrittlement), Water. softening methods — Lime-soda, Zeclite, lon exchange processes and
reverse Osmosis and their applications. Specifications of domestic water (ICMR and WHO).

Water treatment for municipal supply — Sedimentation with coagulant — Sand Filtration —
Chlorination, Disinfection methads — UV treatment, Ozonolysis, Electro dialysis

UNIT Il ELECTROCHEMISTRY AND ENERGY STORAGE SYSTEMS 6
Introduction, Electrodes — (Calomel electrode), Elec ieiical series and its applications, Brief

. :-Wtuf{‘iw Engineering
KPR Institute of Engincering & Technoi ¢y
Arasu Coinhune-nd 1407
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introduction to conventional primary and secondary batteries — (Pb acid, Lithium)

Fuel cells — Polymer membrane fuel cells, Solid-oxide fuel cells — Working principles, advantages,
applications. Solar cells — Dye sensitized solar cells — Working principles, characteristics and
applications

UNIT I CORROSION AND ITS CONTROL 6

Types — Dry — Chemical corrosion and Wet — Galvanic and differential aeration (Pitting, Crevice,
pipeline) — Factors influencing rate of corrosion — Corrosion control methods — Sacrificial anode
and impressed current method — Protective coating — Electroplating — Ni plating.

Alloys — Ferrous (stainless steel), Heat treatment — Non-ferrous alloys (Brass -Dutch metal,
German Silver) — Composition, properties and uses

UNITIV  FUELS AND COMBUSTION 6

Fuels- Solid fuel: Coal - Analysis of coal (Proximate analysis only) — Liquid fuel — Manufacture of
synthetic petrol (Bergius process) — Octane number, cetane number, Knocking in engines- Anti-
knocking agents, Gasoline additives, Gaseous fuel: Compressed natural gas (CNG) - Liquefied
petroleum gases (LPG) — Composition only.

Calorific value — Higher and lower calorific values — Flue gas analysis (ORSAT method).
Measurement of calorific value using bomb calorimeter, Three-way catalytic converter — Selective
catalytic reduction of NOx

UNIT V POLYMERS ]

Introduction — Monomer, dimers, functionality, degree of polymerisation, transition glass
temperature Classification of polymers, Difference between thermoplastics and thermosetting
plastics, Engineering application of plastics - ABS, PVC, PTFE and Bakelite.

_Types of compounding of plastics — Moulding, Injection moulding, Extrusion moulding,
Compression moulding
Conducting polymers — Polypyrrole, Polyacetylene, Polyaniline — Structure and applications,
Composites — FRP — Properties and applications

LIST OF EXPERIMENTS

1. Determination of total, permanent and temporary hardness of a given sample water by EDTA

method

Estimation of ferrous ion by potentiometric titration

Estimation of Copper in Brass by EDTA method

Determination of percentage of moisture, volatile, ash and carbon content in a given sample of

coal.

5. Determination of molecular weight and degree of polymerization of an oil sample by viscosity
measurement (Ostwald's viscometer).

6. Determination of chioride content in the water sample

7. Determination of strength of HCI by pH metric method

Contact Periods:
Lecture: 30 Periods  Tutoriai  _ periods Practical: 30 Periods ~ Project — Periods
Total 60 Periods

- o

TEXT BOOKS:

1. Jain P C and Monika Jain, “Engineering Chemistry”, 16" edition, Dhanpat Rai Publishing
Company, Pvt. Lid., New Delhi, 2015

2. Vairam S, Kalyani P and Suba Ramesh, “Engineering Chemistry”, 2™ edition, Wiley India Pvt.
Ltd, New Delhi, 2014

REFERENCES: :
1. Friedrich Emich, “Engineering Chemistry”, ord edition, Scientific International Pvt. Ltd, New
Delhi, 2014 s
2. Prasanta Rath, “Engineering Chemistry”, 1% ) ,/,{(')’Twage Learning India, Pvt. Ltd, Delhi,
2015 / 5\) !
~ ‘Head of the T~
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3. Shikha Agarwal, “Engineering Chemistry, Fundamentals and Applications’, 15t edition,
Cambridge University Press, 2015
4. https:/inptel.ac.in/courses/113/104/113104008/

EVALUATION PATTERN:

Continuous Internal Assessments End Semester Examinations
Assessment | Assessment Il
(Theory) (Practical) .
(100 Marks) (100 Marks) Theory Practical
- Examinations Examinations
sindividual Evaluation of
. L dbtal Laboratory (Examinations (Examinations
Csmgrzsment! Written Observation, will be willbe
s s t;’dy.!‘ Test Record Test conducted for conducted for
etk MM'“‘ (Rubrics Based 100 Marks) 100 Marks)
roject/ MCQ Assessments)
40 60 75 25
25 25 25 25
' 50 50
Total: 100

*Role Piay / Group Discussions / Debates / Oral Presentations / Poster Presentations / Technical
presentations can also be provided.

- sl of the Depantment
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SEMESTER|

Category: ESC

PROBLEM SOLVING AND C PROGRAMMING
U21CsGo1 L T|P|J]C

(Common to all branches)
o({2|01|3

PRE-REQUISITES:
s Nil

COURSE OBJECTIVES:

¢ To provide exposure to problem-solving through programming
e To develop computational thinking perspective of one's own discipline
e To write, compile and debug programs using C language

COURSE OQUTCOMES:

Upon completion of the course, the student will be able to

CO1: Formulate the algorithmic solutions for a given computational problem (Understand)
CO02: Describe modularization, structures and pointers in C language (Understand)

CO2: Desian and implement algorithms for a gi\}en prablem using C contral structures (Apply)
CO4: Apply the C programming construcls for searching and sorting techniques (Apply)

COS5: Solve real time problems using suitable non-primitive data structures in C (Apply)

CO-PO MAPPING:

Cg: PO1|PO2|PO3 | P04 | PO5|POB6 |PO7 | PO8 | PO9 |PO10(PO11|PO12|PSO1|PSO2
CO1 2 1 1 2 - - - 1 2 2 - 3 - -
coz2 2 1 1 2 - - - 1 2 2 - 2 - -
Cco3 3 2 2 2 - 2 - 1 2 2 - 2 - -
CO4 3 2 2 2 - - - 1 2 2 - 2 - -
CO05 3 2 2 2 - - E 1 2 2 - 2 - -
Correlation levels: 1: Slight (Low)  2: Moderate (Medium) 3: Substantial (High)

SYLLABUS:

UNIT I COMPUTATIONAL THINKING 6

Computational Thinking — Modern Camputer — Information based Problem solving — Real world
information and Computable Data — Data types and data encoding — Number Systems —

Introduction to programming languages — Basics of C programming — variables— Data types —
keywords — C program structure — Simple programs in C
UNIT I ALGORITHMIC APPROACH 6

Logic — Boolean Logic — Applications of Propositional logic — Problem Definition — Logical
Reasoning and Algerithmic thinking — Pseudo code and Flow chart — Constituents of algorithms —
Sequence, Selection and Repetition — Problem understanding and analysis — Control structures in
C - Algorithm design and implementation using control structures

m
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UNIT Il SE{\RCHING, SORTING, AND MODULAEIZATION 6

Data Organization — Arrays — Introduction to Searching and Sorting — Linear Search, Binary Search
— Basic sorting technigues — Two-dimensional arrays — Matrix manipulation — Modularization —
Functions — Function prototype — Function definition — Function call — Built-in functions (string
functions and math functions) — Recursion '

UNIT IV STRUCTURES AND POINTERS 6

Pointers — Pointer operators — Pointer arithmetic — Arrays and pointers — Array of pointers —
Example Program — Sorting of names — Parameter passing — Pass by value — Pass by reference —
Structure — Nested structures — Pointer and Structures — Array of structures — Example Program
using structures and pointers — Unions

UNIT V FILES 6

Files — Types of file processing — Sequential access — Random access — Sequential access file —
Example Program — Finding average of numbers stored in sequential access file — Random access
file — Example Program — Transaction processing using random access files — Command line
arguments

LIST OF EXPERIMENTS
A. Lab Programs
1. Using 10O Statements, get higher secondary marks of a student. Calculate and display the
medical and engineering cut-off marks. [ Assume the calculation formula ]
2. Develop a C program to emulate the operations of an ATM using control structures.
Authentication, Deposit, Withdrawal, and Balance check and pin change operations are to be
supported.

3 Develop" a-calculator-to- perform-the operations-including addition,—subtraction ~multiplication,

division and square of a number.

4. Given different prices of a vegetable which is varying through the day (from morning to
evening), find out the best buy price and sell price for the maximum profit. Eg. For the pri‘ces
[33, 35, 28, 36, 39, 25, 22, 31], best buy is at 28 and best sell is at 39.

5. Collect height and weight of 4 of your friends and calculate their body mass index. Use 2

dimensional-array to store the values. .

6. Weights of 10 students of your class who are standing in a line is given in a random order. Find
out if there is a heavy person whose weight is the sum of previous two persons.

7. Convert the given decimal number into binary, octal and hexadecimal numbers using user
defined functions. _ =

8. From a; given paragraph perform the following using built-in functions:

a) Find the total number of words.
b) Capitalize the first word of each sentence.

9. Solve Towers of Hanoi using recursion.

10. Develop an expense manager which reads date, product, price and product category. The
program should display the total expense amount based on product category or date as per
user's selection. Use structures.

11. Develop a banking application to store details of accounts in a file. Count the number of
account helders based on a search _conditié;'l such_gs - whose balance is less than the

4
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minimum balance.
B. Mini Project (SAMPLE)
Create a Railway Reservation system with the following modules of Booking,
e  Availability checking '
e Canceliation

= Prepare chart

Contact Periods:
Lecture: 30 Periods Tutorial: - Periods Practical: 30 Periads Project — Periods
Total 60 Periods

TEXT BOOKS:

1. David D. Railey and Kenny AHunt , “Computational Thinking for Madern problem Solver®, 1t
Edition, CRC Press, 2014

2. Brian W. Kernighan and Dennis Ritchie, * The C Programming Language” , 2" Edition,
Pearson, 2015 '

REFERENCES:

1. Paolo Ferragina and Fabrizio Luccio, "Computational Thinking First Algorithms", Then
Code” 1% Edition, Springer International Publishing, 2018

2. Reema Thareja, “Programming in C", 2" Edition, Oxford University Press, 2016

3. Paul Deitel and Harvey Deitel, “C How to Program”, 7% Edition, Pearson Publication

4. Juneja, B. L and Anita Seth, “Programming in C* 1% Edition, Cengage Learning India Pvt. Ltd.,
2011

5. Pradip Dey, Manas Ghosh, “Fundamentals of Computing and Programming in C", 1% Edition,
Oxford University Press, 2009

EVALUATION PATTERN:

Continuous Internal Assessments End Semester Examinations
Assessment | Assessment Il
(Theory) (Practical)
(100 Marks) (100 Marks) Theory Practical
- Examinations f A
*Individual Evaluation of Examinations
Assignrent | _ Laboratqry {Exan‘_nnatlons T —
Wiritien Observation, will be
Case Study / Test be conducted for
s i Test Record conducted for 100 Mark
v s (Rubrics Based 100 Marks) arks)
Project/MCQ Assessments)
40 80 75 25
25 25 25 25
50 50
Total: 100

*Role Play / Group Discussions / Debates / Oral Presentations / Poster Presentations / Technical
presentations can also be provided.

AN
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Category: ESC
U21MEGO01 ENGINEERING GRAPHICS ' L{T|Pjd]|E

PRE-REQUISITES:
e Nil
COURSE OBJECTIVES:

»  To expose the standards and conventions followed in preparation of engineering drawings

o To develop graphic skills for communication of concepts, ideas ar_ld engineering drawings

» To expose on 2D & 3D drawings and its projections

COURSE OUTCOME:

Upon completion of the course, the student will be able to

CO1: Sketch the curves and orthographic projections of points as per BIS conventions (Apply)

CO02: lllustrate the orthbgraphic projections of straight lines and plane surfaces (Apply)

CO3: Sketch the orthographic projections of solids, lateral surfaces of frustu.ims, truncated solids
and its development (Apply) :

CO4: Develop the lateral surfaces of simple solids (Apply)

CO5: Interpret the orthographic-and-isometricviews of simple..coﬁ‘tponerits (Apply)-

CO PO MAPPING:

POs |PO1|PO2|P0O3|P0O4| PO5 | PO6|PQ7 | PO8| POS|PO10| PO11| PO12| PSO1| PSO2

Cos

co1 31 2|21¢.- 3 2 : 1 2 " 1 . =

coz2 3 2 2 - 3 - = - 2 = 4 = =4

Cco3 3 2 2 = 3 i 4 2 : 3 - 1 4 =

cO4 3 2 2 - 3 5 = . : 3 . 1 - .

CO5 3 2 2 - 3 = = - 2 3 y 1 - 5
Correlation levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)

SYLLABUS:

BASICS OF ENGINEERING DRAWING AND CAD (Not for examination)

Introduction — Drawing instruments and its uses — Sheet layout — BIS conventions — Lines —
Lettering and dimensioning practices — Lines — Co — Ordinate points — Axes — polylines — Square —
Rectangle — Polygons — Splines — Circles — Ellipse — Text — Move — Copy — Off — Set = Mirror —
Rotate — Trim — Extend — Break — Chamfer — Fillet — Curves — Constraints viz. agency —
Parallelism — Inclination and perpendicularity

UNIT I CONICS, SPECIAL CURVES AND PROJECTION OF POINTS - 12

Construction of parabola — Ellipse and hyperbola using eccentricity method — Construction of
involutes for squares and circles — Construction of Tangent and normal to the above curves —
Introduction — Method of _projec'tion — Planes of pyojefiion — ;ﬁe}r&nce line and notations —

Head oft
. Department of Civil Engineering
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Orthographic Projection of points — Points in all four quadrants

UNIT I PROJECTION OF STRAIGHT LINES AND SURFACES 12

Projection of straight lines — Lines inclined to HP / VP plane — Inclined to both HP and VP planes
(straight lines are assumed to be in first quadrant only) — Projection of planes — Projection of
square — Rectangle — Pentagon — Hexagon and circular plane — Inclined to both the plane by
change of position method

UNIT Il PROJECTION OF SOLIDS 12

Introduction — Projection of solids — Prisms — Pyramids — Cylinders and cones with axis inclined to
both the planes (Solids resting on HP only)

UNITIV  DEVELOPMENT OF LATERAL SURFACES OF SOLIDS 12

Introduction — Cutting plane — Sectional views of right regular solids resting with base on HP —
Prisms — Pyramids — Cylinder and cone — True shapes of the sections — Development of lateral
surfaces of right regular prisms — pyramids — Cylinders — Cones resting with base on HP only —
Development of the frustums and truncations

UNIT V ORTHOGRAPHIC AND ISOMETRIC PROJECTIONS 12
Orthographic projection — Simple machine components using free hand sketching — Isometric
projection — Simple Solid exercises and combination of solids

Contact Periods:
Lecture: - Periods Tutorial: — Periods Practical: 60 Periods Project - Periods
Total: 60 Periods

TEXT BOOKS:

1. ND Bhat & VM Panchal, “Engineering Drawing”, Charotar Publishing House, Gujarat, 51
edition, 2013.

2. Venugopal K. and Prabhu Raja V, “Engineering Graphics”, New Age International (P)
Limited, 6 edition 2019.

REFERENCE BOOKS:

1. Natrajan K.V., A text book of Engineering Graphics, Dhanalakshmi Publishers, Chennai, 218t
edition 2017.

2. Sam Tickoo, AutoCAD 2013 for Engineers and Designers, Dream tech Press, 15 edition
2013.

3. M.H.Annaiah & Rajashekar Patil, Computer Aided Engineering Drawing, New Age
International Publishers,4" edition,2012.

4. Basant Aggarwal, Engineering Drawing, Tata Mc Graw Hill Education Private Limited, 1%t
edition, 2010.

5. D.M.Kulkarni, A.P.Rastogi, A.K.Sarkar, "Engineering Graphics with AutcCAD”, PHI Learning
Private Limited, New Delhi, Revised edition.,2010.

EVALUATION PATTERN:

Continuous Internal Assessments
Evaluation of Laboratory Observation, Record Test End Semester
(Rubrics Based Assessments) Examinations
75 25
100 100
60 40

= 3 g epartment
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o|0|4|0| 2

PRE-REQUISITES:
e Nil

COURSE OBJECTIVES:

+ To provide exposure on workshop tools and additive manufacturing processes

« To provide hands on training experiences in sheet metal, carpentry welding and plumbing
operations

e To provide hands on experience on soldering and simple electrical circuit wiring

COURSE OUTCOMES:

Upon completion of the course, the student will be able to

CO1: Identify the various tools and measuring equipment used for assembly and dismaniling

practice (Apply)

CO02: Develop simple components using 3D printer (Apply)

CO3: Fabricate products using sheet metal and carpentry (Apply)

C04: Perform operations such as welding and plumbing (Apply)

COS5: Connect and test the electrical and electronics components for the given circuit diagram

(Apply)

CO PO MAPPING:

COSPOS PO1| PO2 |PO3|PO4| PO5 |POB| PO7| PO8| PO9|PO10| PO11 PO12|PSO1| PSO2
CO1 3 1 1 - 1 - 1 = 1 1 & 1 1 1
coz | 3 1 1 - 3 - 1 - 2 1 - 2 - -
co3 | 3 1 1 - 1 - 1 - 3 2 - 1 - -
Co4 | 3 | 1 1 = 1 - 1 - 3 2 = 1 - -
CO5 3 1 =1 - 1 - 1 - 3 .2 - 1 1 -

Correlation levels: 1: Slight (Low) 2: Moderate (Medium) 3 Substantial (High)

SYLLABUS:

UNIT | PRODUCT WORKSHOP 12

Disassemble the product of sub assembly — Measure various dimensions using measuring
instruments. Free hand rough sketch of the assembly and components — Name of the components
and indicate the various materials used — Study the functioning of the assembly and parts — Study
the assembly and components design for compactness — Processing — Ease of assembly and
disassembly — Assemble the product or sub assembly

o
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UNIT Il ADDITIVE MANUFACTURING WORKSHOP 12

Study of 3 axis 3D printing machine — Methods of 3D printing — SLA and FDM methods — Pre —
processing — Geometry creation — Support generation and slicing — Post Processing — Requirement
and Techniques Support Removal — Sanding — Acetone treatment — Polishing

UNIT Il SHEET METAL AND CARPENTRY WORKSHOP 12

Study of tools and equipment — Draw development drawing of simple objects on sheet metal (cone
— Cylinder — Pyramid — Prism — Tray etc.) — Fabrication of components using small shearing and
bending machines — Riveting practice — Study of carpentry process — Fabrication of wood joints like
Lap — Tee — Dovetail and mortise & tenon joint

UNITIV  WELDING AND PLUMBING WORKSHOP 12

Study of tools and equipment — Study of various welding ~ Arc welding practice — Fitting — Square
butt joint and lap joint — Plumbing tools — Make a piping joint to a simple piping layout (should
include cutting — Threading and pipe fixing) '

UNIT V ELECTRICAL AND ELECTRONICS ENGINEERING WORKSHOP 12

Study of tools and equipment — Study of basic electrical components and symbols — Simple Wiring
— Staircase Wiring — fluorescent wiring — Study of soldering tools and methods of soldering

Contact Periods:

Lecture: - Periods Tutorial: —Periods  Practical: 60 Periods Project - Periods
— —— P e—t Total- 60-Periods
LIST OF EXPERIMENTS

1. Study on measuring instruments used in workshop practices.

Dismantling, measuring and reassembling of centrifugal pump.

2.

3. 3D prototyping of simple components using FDM method.

4 3D Printing of simple geometric shapes using SLA printer.

5 Fabrication of sheet metal tray and funnel.

g. Fabrication of wood joints.

7 Preparation of MS plate for Lap, butt and Tee joints using arc welding
g Installation of water lines for washbasin and showers faucets.

g Preparation of wiring for tube light, staircase and electric fan.

10. Soldering of a simple circuit consists of THC and SMD components.
TEXT BOOKS:

1. Hajra Choudhury, "Elements of Mechanical Engineering”, Media Promoters, 11" edition, 2010.

2. S.K Hajra Choudhury, AK. Hajra Choudhury, Nirjhar Roy the Elements of Workshop
Technology — Vol | & II, 11" edition, Media Promoters and Publishers, Mumbai, 2001

REFERENCES:

1.  Workshop manual prepared by Departmen

KPR Institute of Engineering & Technology
Arasur. Colmbatore-641407
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SEMESTER I

Category: BSC

LAPLACE TRANSFORMS AND COMPLEX _
U21MA201 VARIABLES LTI P|Jd|C

(Common to CE, EE, CH, ME, M)

3 (10|04

PRE-REQUISITES:
e Nil

COURSE OBJECTIVES:

= To understand the mathematical aspecis of conversion time domain to frequency domain using
Laplace transform and Inverse Laplace transform vice versa

» To use the concepts of complex analysis, in the study of heat flow, fluid dynamics and
electrostatics

e Tounderstand the concepts of singularities in the various domains of engineering fields

COURSE OUTCOMES:

Upon completion of the course, the student will be able to

CO1: Apply the concepts of Laplace transform in core engineering applications (Apply)

CO2: Apply the concepts of Inverse Laplace transform with their properties in engineering field
(Apply)
CO3: Analyze the complex functions and their mapping in certain complex planes (Understand)

CO4: Evaluate complex contour integrals direclly and use the Cauchy integral theorem in its
various versions (Undersiand)

COS5: Compute the residues of a function at given points or singularities and use the residue
theorem to evaluate a contour integral (Understand)

CO-PO MAPPING:

POs
COs

Co1

PO1|PO2 | PO3 | PO4 P05 | PO6 | PO7 | PO8 | PO9 |PO10[PO11|PO12|PSO1|PSO2

2

co2 3
COo3 2
2

3

CO4
CcOos5

2
2
2
3

Carrelation levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)

SYLLABUS:
UNIT | LAPLACE TRANSFORM 9+3

Laplace transform — Conditions for existence — Transform of elementary functions — Standard
properties (statement only) — Transforms of unit step function — Impulse function — Periodic
function — Initial and final value thecrems — Convolution thearem(without proof)

UNIT Il INVERSE LAPLACE TRANSFORM 9+3

Inverse Laplace transform — Standard properties (statement only) — Second order linear differential

equations with constant coefficients

Depertmeni of Civil Eaginesring
KPR Institute of Engineering & Technology
" Arasor, Coimbatore-63 1407
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UNITIII COMPLEX DIFFERENTIATION 9+3

Analytic functions: Cauchy-Riemann equations (Cartesian form) and sufficient conditions (excluding
proofs) — Harmonic and orthogonal properties of analytic function — Construction of analytic
functions — Bilinear transformations

UNITIV  COMPLEX INTEGRATION 9+3

Complex integration — Statement and applications of Cauchy’s integral theorem and Cauchy’s
integral formula :

UNITV SINGULARITIES AND RESIDUES 9+3

Taylor's and Laurent's series expansions — Singular points — Classification of singularities —
Residues — Cauchy's residue theorem

Contact Periods:
Lecture: 45 Periods  Tutorial: 15 Periods Practical: — Periods Project — Periods

Total 60 Periods
TEXT BOOKS:

1. Erwin Kreyszig, "Advanced Engineering Mathematics”, 10t edition, Wiley India Pvt Ltd, New
Delhi, 2018.

2. Grewal B S, “Higher Engineering Mathematics”, 44™ edition, Khanna Publishers, New Delhi,
2017.

REFERENCES:

1. Bali N P and Dr Manish Goyal, “A text book of Engineering Mathematics”, 12" edition, Laxmi
Publications, 2016. _

2. Thomas G B and Finney R L, “Calculus and Analytic Geometry”, 14" edition, Pearson
Education-india, 2018. = e === = e =

3. James Stewart, "Calculus: Early Transcendental”, 7" edition, Cengage Learning, New Delhi,
2015.

EVALUATION PATTERN:

Continuous Internal Assessments
Assessment | Assessment Il
(100 Marks) (100 Marks) —— "
o . Total Internal nd semester
*Individual 2 Individual ; Examinations
Assignment / V\?gt‘in Assignment / _I\flfer;ttten Pt N
Seminar / MCQ Seminar / MCQ
40 60 40 60 200 100
Total 40 60
100

*Role Play / Group Discussions / Debates / Oral Presentations / Poster Presentations / Technical
presentations can also be provided.

ey,
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SEMESETRII

BASICS OF MECHANICAL AND ELECTRICAL
U21MEGO03 ENGINEERING E{TI1DIE] &
’ (for B.E Civil Engineering) 3lololo]3

PRE-REQUISITES:
o Nil

COURSE OBJECTIVES:

‘s To familiarize with basic mechanical elements, cycle and power plants
» To understand the concepts of safety and Industrial principles
e To know different types of DC and AC motors

COURSE OUTCOMES:
Upon completion of the course, the student will be able to

CO1: Recognize various mechanical elements and list out the applications and functions
(Understand)

CO2: Understand the working of power plants, machinery and IC Engines (Understand)

CO3: Recall various safety reauirements and software required for mechanical engineering
(Understand)

CO4: Acquire the knowledge of operating principles, characteristics, starting, and speed control
methods of DC motors (Understand)

CO5: Explain the operating principles of AC motor and characteristics, starting methods of
Induction motor (Understand)

CO-PO MAPPING:

COs s Pd1_ PO2 |PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | POY |PO10|PO11(PO12|PSO1|PSO2
CO1 3 72 = - - 1 = = = = 1 1 = *
Cco2 3 2 - = 3 1 = s = - 1 1 - -
CO3 3 2 = = = 1 = = - - 1 1 - -
CO4 3 | 2 pragait o 0l o= s L - - 1 1 - 2
cos |zla2l <Rt === -[4]2] <] -

Correlation levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)

SYLLABUS: |

UNIT | BASIC MECHANICAL ELEMENTS 9

Basic Concepts and demonstration: Bearings Gears — Belt drives Chain drives — Cable drives -
Chain block — Conveyers — Shafts — Keys — Spline shafts — Springs — Fasteners — Screws — Bolts —
nuts and their specifications — Fundamental Hydraulics and Pneumatics — Valves and Cylinders —
FRL units g

UNIT I MECHANICAL CYCLES, POWER PLANTS AND IC ENGINES 9

Rankine Cycle — Refrigération and Air conditioning — VARG and VCRC systems — Power Plants -
Steam — Gas — Diesel — Hydroelectric and Nuclear Power plants — Turbines and Pumps —
Classification and functions IC Engines — Sl and Cl engjnes — Two stroke and four stroke Engines

AW
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UNIT Il INDUSTRIAL ENGINEERING 9

Introduction to safety engineering — Evolution of Safety — Improvements Required — Safety
Organization — Safety Functions — Workplace Operations Requiring Safety — Safety Benefits —
Software In Mechanical Industry — Introduction to Modelling and Analysis software — Basic
Concepts and Application of loT to Industrial processes

UNIT IV DC MOTOR 9

DC motor Construction — Principle of operation — Types — Torque equation — Characteristics and
applications — Starters for DC motor — Two point — Three point — Speed control — Armature and field
control (Qualitative Analysis only)

UNIT V TRANSFORMER AND AC MOTOR 9

Single phase transformer — Three phase Induction motor — Construction — Principle of operation —
characteristics — And applications — Starters — DOL — Star — Delta

Contact Periods:
Lecture: 45 Periods  Tutorial: Practical: — Periods Project — Periods
Total 45 Periods

TEXT BOOKS:

1. Basant Agarwal and C.M. Agarwal," Basics of Mechanical Engineering", Wiley India Pvt. Ltd
New Delni, 3" edition, 2018.

2. Rajput RK, "Electrical Machines", Laxmi Publications, 6" edition, 2016.

REFERENCES:

1. Palanikumar, K. Basic Mechanical Engineering, ARS Publications, 3™ edition, 2010
2. Venugopal K. and Prabhu Raja V., "Basic Mechanical Engineering", Anuradha -Publishers,
Kumbakonam, 5" edition, 2010.
3. S.K. Bhattacharya, "Electrical Machines", McGraw-Hill Education, New Delhi, 4" edition, 2017.

EVALUATION PATTERN:

. Continuous Internal Assessments
Assessment | Assessment Il
(100 Marks) (100 Marks)
i s i Total Internal End S_emgster
]ﬂ‘dNIdL}al Individual Assessments Examinations
Assignment / Written Assignment / Wiitten
Case Study / Test | C@seStudy/ Test
Seminar / Seminar/
Project / MCQ Project / MCQ
40 60 40 60 200 100
Total 40 80
100

*Role Play / Group Discussions / Debates / Oral Presentations / Poster Presentations / Technical
presentations can also be provided.

¥ s
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SEMESTER Il

Category: ESC

U21CE201 ENGINEERING MECHANICS LT |P|d]|E

3111010

PRE-REQUISITES:
= Nil

COURSE OBJECTIVES:

e To acquire knowledge of static equilibrium of particles and rigid bodies

e Tocomprehend the effect of friction on equilibrium

e To understand the laws of motion, kinematics of motion and their interrelationship

COURSE OUTCOMES:

Upon completion of the course, the student will be able to

CO1: Apply the fundamental concepts in determining the effect of forces acting on a particle (Apply)

CO2: Analyze different types of rigid bodies and calculate the moment use of various principles in
the determination of effect of forces in a rigid body (Apply)

CO3: Understand the concepts of frictions and application of statics (Apply)
CO4: Compute centroid and second moment of area for different sections (Apply)

COS: Apply the principles of kinematics and kinetics in solving problems in dynamics (Apply)

CO-PO MAPPING:

PO
COs . PO1|PO2 | PO3 |PO4 | PO5S | POB | PO7 | PO8 | PO9 |PO10|PO11|PO12|PSO1|PSO2
CO1 3 2 - - - - - - - - - - - -
coz2 3 3 1 - 1 B - - - B - 1 2 -
CO3 3 3 - o = - - - - - - 1 - -
CcO4 3| &l - ‘ - e -1 - - 5 . = =
CO5 3 3 1 - x - - - - - - - 1 -
Correlation levels: 1: Slight (Low) 2. Moderate (Medium) 3: Substantial (High)
SYLLABUS:
UNIT I STATICS OF PARTICLES 9

Introduction — Laws of Mechanics, Parallelogram and triangular Laws of forces — Coplanar Forces
Resolution and Composition of forces — Free body diagram — Equilibrium of a particle — Lami's
theorem — Equilibrium of a particle in space

UNIT Il STATICS OF RIGID BODIES . 9

Principle of transmissibility — Moment of force about a point — Varignon's theorem — Moment of a
couple — Equivalent couple — Moment of force about an axis — Coplanar non—concurrent forces
acting on rigid bodies — Resultant and equilibrium ~ Resolution of a given force into force couple
system — Equilibrium in three dimensions — Reactions and supports

10
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UNIT 1l FRICTION AND APPLICATION OF STATICS 9

Friction—Frictional forces—Laws of coulomb's friction—simple contact friction-Ladder fiction—Belt
friction=Rolling resistance

UNITIV  PROPERTIES OF SURFACE AND SOLIDS 9

Determination of areas and volumes-Pappus Guldinus theorem-Radius of gyration—First moment
of area and centroid of sections—Rectangle, Circle triangle from integration— T section, | section,
Angle section, Hollow section—-Second and product moments of plane area-Rectangle, Circle from
integration—T section, | section, Hollow section and Angle section—Parallel axis and Perpendicular
axis theorem—Polar moment of inertia

UNIT V DYNAMICS OF PARTICLES ' 9
Kinematics: Displacement, velocity and acceleration and their reiahonsMp—Relatwe motion—
Rectilinear motion— Projectile motion

Kinetics: Newton's law, D'Alemberts Principle-Principle of work Energy equation of particles—
Impulse and momentum—-Impact of Elastic bodies

Contact Periods:
Lecture: 45 Periods Tutorial: — Periods Practical: — Periods Project — Periods

Total 45 Periods
TEXT BOOKS:

1. N.H.Dubey., “Engineering Mechanics—Statics and Dynamics”, 6" edition, Tata Mc Graw Hili
Private Ltd.NewDelhi 2013

2. Palanisamy M.S. and Nagan.S .“Engineering Mechanics — Statics and Dynamics®, 15 edition,
Tata Mc Graw Hill Private Ltd. New Delhi 2011

—REFERENCES:

1. Bansal RK., “Engineering Mechanics’, 9" edition, Lakshmi Publications Private Ltd, New Delhi
2017 -

2. Beer F.P and Johnson Jr.E.R, “Vector Mechanics for Engineers—Statics and Dynamics”, 6"
edition, Mc Graw Hill International Edition 2010

3. Hibbler R C., “Engineering Mechanics’, Vol.1 Statics, Vol.2 Dynamics, 4" edition, Pearson
Education Asia Pvt Ltd. 2010

4. Rajasekaran S and Sankarasubramanian G, “Engineering Mechanics—Statics and Dynamics”,
7" edition, Vikas Publishing House Pvt. Ltd., New Delhi, 2012

EVALUATION PATTERN:

Continuous Internal Assessments
Assessment | Assessment
(100 Marks) (100 Marks)
e . Total Internal End Semester
Individual Individual ) m———" Examinations
Assignment / > Assignment / i
Written Written
-Case Study / Test Case Study / Test
Seminar / © | Seminar / Mini
Project / MCQ Project / MCQ
40 60 40 60 200 100
Total 40 60
100

*Rnle Play / Group Discussions / Debates / Oral Presentations / Poster Presentations / Technical
presentations can also be provided based on the natur the courses
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SEMESTER Il
Category: ESC
U21CE202 BUILDING MATERIALS L | T|P|J
o0 | 0|3

PRE-REQUISITES:
s Nil

COURSE OBJECTIVES:

o To acquire the knowledge on properties of stones, bricks and concrete blocks
s To understand the types and characteristics of cement and aggregates
e Toidentify the properties of modern materials used in concrete

COURSE OUTCOMES:

Upon completion of the course, the student will be able to

CO1: Understand thé properties of stanes, bricks and concrete blocks (Understand)

C02: Identify the ingredients to be used in manufacture of concrete along with its properties (Apply)
CO3: Interpret various timber and other materials to be used in construction (Understand)

CO4: Classify the different types of building finishes (Understand)

CO5: Choose the appropriate modern materials available in construction industry (Understand)

- CO-PO MAPPING:

P
. Os PO1 | PO2Z | PO3 | P04 | PO5 | POB | PO7 | PO8 | PO9 |[PO10|PO11|PO12|PSO1|PSO2
COo1 3 - = - = = = = - = = 1 = 2
coz 3 2 = - = 2 = = % = = 2 = 2
co3 3 2 - B - - - - - - - - - -
COo4 3 = = = = z - . - - - - = =
Cos 3 2 - - - 2 - - - - - 2 - 2
Carrelation levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)
SYLLABUS:
UNIT | STONES - BRICKS — CONCRETE BLOCKS 9

Stone as building material — Criteria for selection — Tests on stones — Deterioration and
Preservation of stone work — Bricks — Classification — Manufacturing of clay bricks — Tests on bricks
— Compressive Strength — Water Abscrption — Efflorescence — Bricks for special use — Refractory
bricks — Concrete blocks — Lightweight concrete blocks

UNIT I CEMENT - AGGREGATE 9

Cement — Ingredients — Manufacturing process — Types and Grades — Tests on cement — Fine
Aggregate — River sand and M-Sand — Coarse aggregate — Natural and Manufacturing Aggregate
— Test on aggregate (Fine and Coarse Aggregate)

UNIT Il TIMBER AND OTHER MATERIALS 9

Timber — Market forms — Industrial timber— Pl — Veneer — Thermocol — Panels of laminates —

AL
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Steel — Aluminum and Other Metallic Materials — Compasition — Aluminum composite panel —
Market forms

UNITIV  BUILDING FINISHES L 9

Plastering — types — cement mortar plastering — Paints — types of paints — interiors— exteriors—
paints for special use; weather shield — water proof paint —Varnishes —-Distempers— Bitumen —
Plastic classification — Properties — Uses

UNITV MODERN MATERIALS 9

Glass — Ceramics — Fibre glass reinforced plastic-Composite materials — Types — Applications of
laminar composites — Fibre textiles— Geo membranes and Geotextiles for earth reinforcement

Contact Periods:
Lecture: 45 Periods Tutorial: — Periods Practical: — Periods Project — Periods
Total: 45 Periods

TEXT BOOKS:

1. Varghese.P.C, “Building Materials”, 3™ Edition, PHI Learning Pvt. Ltd, New Delhi, 2015
2. Rajput. R.K., “Engineering Materials”, 1% edition, S.Chand and Company Ltd., 2008

REFERENCES:

1. Gambhir.M.L., “Concrete Technology”, 3" Edition, Tata McGraw Hill Education, 2013

2. Duggal.S.K., “Building Materials”, 4" Edition, New Age International, 2012

3. Gambhir. M.L., & Neha Jamwal., “Building Materials, products, properties and systems”, 3%
Edition, Tata McGraw Hill Educations Pvt. Ltd, New Delhi, 2012

4. Rangwala, "Engineering materials”, 6" Edition Charotar Publishers, 2015

5. Jagadish.K.S, "Alternative Building-Materials- Technology", 1%t edition, New Age International,
2007.

EVALUATION PATTERN:

Contin uous Internal As_sessrnents
Assessment | Assessment I
(100 Marks) (100 Marks)
T S Total Internal End Semester
|n.d|\f!dua| Individual Assessments Examinations
Assignment / ; Assignment / . ;
Written Written
Case Study / Case Study /
; Test : .. | Test
Seminar / Seminar / Mini
Project/MCQ Praoject / MCQ
40 60 40 60 200 100
Total 40 60
100

*Role Play / Group Discussions / Debates / Oral Presentations / Poster Presentations / Technical
presentations can also be provided based on the nature of the courses

A
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SEMESTER I

MATERIALS SCIENCE Category: BSC

U21PH201 L{T{P]|J
(Commen to all branches except BME)
2, 0|0|0]|2

PRE-REQUISITES:
= Nil
COURSE OBJECTIVES:

* To gain the knowledge of conducting and semiconducting materials
* Tounderstand the concepts of magnetic, dielectric and optical properties of materials
¢ To enhance the knowledge of new engineering materials

COURSE OUTCOMES:

Upon completion of the course, the student will be able to

CO1: Demonstrate the electrical characteristics of conducting materials (Understand)

CO2: Interpret the properties and types of semiconducting materials (Understand)

CO3: Compare various types of magnetic materials for engineering applications (Understand)
CO4: Explain the fundamental conicepts of dielectric and optical materials (Understand)

CO5: Examine new engineering materials for industrial applications (Understand)

CO-PO MAPPING:

POs
- PO1|PO2 | PO3 |PO4 | PO5 | PO6 | PO7 | PO8 | POS [PO10/PO11|PO12|PSO1 PS0O2
COs
CO1 3 2 - - - 1 - - - - - 1 - -
COo2 3 2 - - - 1 - - - - . 1 - B
COo3 3 2 - - - 1 - - - - - 1 - -
CO4 3| 2 - = - 1 < ? - B . 1 = -
Cco5 3 2 - - = 11 - - - - - 1 5 =
Correlation levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)
SYLLABUS:
UNIT I CONDUCTING MATERIALS . 6

Classical free electron theory — Expression for electrical conductivity and thermal conductivity —
Wiedemann - Franz law — Drawbacks — Fermi distribution function — Density of energy states in
metals

UNIT Il SEMICONDUCTING MATERIALS 6

Intrinsic and Extrinsic semiconductor — Carrier concentration in n-type semiconductor — P-type
semiconductor(qualitative) — Applications of semiconductors — Solar cell — LED — Hall effect and its

experimental determination
A\n
H
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UNITIIl  MAGNETIC MATERIALS 6
Origin of magnetism — Dia, para and ferro magnetic materials — Domain theory — Soft and hard
magnetic materials — Magnetic bubble memories — GMR sensor

UNIT IV DIELECTRIC AND OPTICAL MATERIALS ' 6
Dielectrics — Types of polarisation — Electronic polarisation — Dielectric breakdown — Ferroelectrics
— Applications of dielectrics — Classification of optical materials — Nonlinear optics — Applications
CHARACTERIZATION 6

UNIT V NEW ENGINEERNG MATERIALS

AND

TECHNIQUES '
SMA — SiC — GaN — Rheological materials — Nanomaterials — Synthesis (Ball milling and CVD) —
Quantum dot, quantum wire and quantum well(qualitative) — Characterisafion techniques — Powder
XRD(qualitative) — SEM :

Contact Periods:

Lecture: 30 Periods Tutorial: - Periods Practical: - Periods Project: - Periods

Total: 30 Periods
TEXT BOOKS:

1. Wahab M A, “Solid State Physics: Structure and Properties of Materials’, 3 edition, Narosa
Publishing House, Chennai, 2018
2. Marikani A, “Materials Science”, 1% edition, PHI publishers, Chennai, 2017

REFERENCES:

1. Pillai S O “Solid State Physics”, 9" edition, New Age International Publishers, New Delhi, 2020
2. Bangwei Zhang, "Physical Fundamentals of Nanomaterials”, Chemical Industry Press, China,
. 2018
3. Joginder Singh Galsin, “Solid State Physics — An Introduction to Theory”, Academic Press, India,
2019
4. https:/inptel.ac.in/courses/108/108/108108122/
5. https://nptel.ac.in/courses/113/105/113105081/

EVALUATION PATTERN:

Continuous Internal Assessments
Assessment | Assessment |l
(100 Marks) (100 Marks) Total Internal End Semester
e = Assessmenis Examinations
*Individual Individual
Assignment / Written Assignment/ | Written
Seminar / Mini Test Seminar / Mini | Test
Project / MCQ Project / MCQ
40 60 40 60 200 100
Total 40 60
100

*Role Play / Group Discussions / Debates / Oral Presentations / Poster Presentations / Technical
presentations can also be provided based 0.1 the nature of the courses
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SEMESTER II
PERSONALITY ENHANCEMENT Category: HSM
UZ1EN201 {(Common to L T P J C
AD, BM, CH, CE, CS, CS(AIML).EEECMEMLIT) [ 1 [0 | 2] 0 | 2

PRE-REQUISITES:
e Nil

COURSE OBJECTIVES:

« To develop of personality traits that contributes in the professional environment

e To create a basic awareness about the significance of soft skills in professional and
interpersonal communications

s To enhance the level of self-confidence that helps to excel in the leadership skills

COURSE OUTCOMES:

Upon completion of the course, the student will be able to

CO1: Nurture a deep understanding of personality development and interpersonal relationship for
overall self-development (Understand)

CQ2: Communicate proficientiy in high-end interviews and in all social situations (Understand)

CO3: Synthesize complex concepts and present them in speech and writing (Analyse)

CO4: Negotiate and lead teams towards success (Understand)

CO5: Present ideas in an effective manner using web tools (Apply)

CO-PO MAPPING:

PO
P . PO1|PO2 | PO3 | P04 |PO5|POB | PO7 |PO8 | PO9 |PO10/PO11|PO12|PSO1|PSO2

eon | = | -« § ==t

ep2 | = | =« | =T -]

cos | - | « PR S s =] =

NN NN

tod | = | « FauiEERb e o -

W w w
I
'
'
'

eos | =1 « | SHEEA T oo ¢ | s

Correlation levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)

SYLLABUS:

UNIT | LEXICAL REASONING 9

Module:1 Establishing Associations
Activity: Verbal Analogy, Logical Reasoning
Module:2 Lateral Thinking

Activity: Reasoning and Assertions
Module:3 Sentence Completion

Aclivity: Cloze Test, Single Word Substitutes

UNIT Il SOCIAL CORRESPONDENCE 9

Module:4 Etiquettes W
: r
Foml
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Activity: Brain storming & performing in actions
Module:5 Introspection

Activity: SWOT Analysis, Goal Setting
Module:6 Co-verbal Gesture

Activity: Body Language, Non verbal cues

UNIT Il ART OF NETWORKING 9

Module:7 Addressing a Multitude

Activity: Welcome address, Vote of Thanks, Public Speaking
Module:8Persuasive Communication

Activity: Making Technical Presentation

Module:9 Career Oriented Communication

Activity: Face to face Conversation, Mock Interview

UNITIV ~ CRITICAL THINKING 8

Module:10 Organizing ideas

Activity: Mind Mapping

Module:11 Problem Solving Skills

Activity: Conflict management, Case Study

Module:12 Critical Review

Activity: Book/ Movie Review, Comparative Analysis

UNITV CONTENT WRITING 9

Module:13 Reports

Actmrty Wntmg Event Report, Project Report
Module:14 Writing for Digital platform
Activity: Writing Posts, Blogs

Module:15 Developing Content

Aclivity: Product Description, Wriling Propasals

LIST OF EXERCISES

1.Listening to Inspirational Speech
2.Listening to Product Description
3.Book/Movie Review
4.Presentation

5.Mock Interview

6.Public Speaking

Contact Periods:
Lecture: 15 F'en’odé Tutorial: - Periods  Practical: 30 Periods - Project: - Periods

Total: 45 Periods

TEXT BOOKS:

1. Meenakshi Raman & Sangeetha Sharma. “Professiona! English: for AKTU", 1% edition, Oxford
University Press. 2018:
2. Barun. K.Mitra. Personahty Deveropmert and Soft Skills”, OUP [adia. 2™ edition, 20186.

Depertment
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REFERENCES:
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1. Mathew Allen. “Smart Thinking: Skills for Critical Understanding and Writing”, 2™ edition, OUP

India, 2018.

2. Means, Thomas L, “English and Communication for Colleges”, 4™ edition, Cengage 2017

3. Using English: “A Coursebock for Under
COrient Black Swan, 2017

EVALUATION PATTERN:

graduate Engineers and Technologists”, 1% edition,

Continuous Internal Assessments

End Semester Examinations

Assessment |

Assessment Il

(Theory) (Practical)
(100 Marks) (100 Marks)
Evaluation of Practical Examinations
*Individual Laboratory _—_— i
Assignment/ | Witten Observation, . (Exammaft:)c:r:su;v:\léaliisjonducted
Seminar / Test Record
MCQ (Rubrics Based
Assessments)
40 60 75 25
25 25 50
50 50
tal:
Total: 100 |

*Role Play / Group Discussions / Debates / Oral Presentations / Poster Presentations / Technical
presentations can also be provided.
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Category: ESC

PYTHON PROGRAMMING
_ LiTlPid|E
U21CSG02 (Commoan ta All Branches) cl2|o0]3

PRE-REQUISITES:
= Nil

COURSE OBJECTIVES:

« To understand syntax and semantics of python programming

« Toimplement programs using python data structures

« To gain expertise in using python libraries for solving real time problems
COURSE OUTCOMES:

Upon completion of the course, the student will be able to

CO1: Describe the basic operations of tokens in python (Understand)
CO2: Demonstrate the programs using control statements (Apply)
CO3: Develop programs using python data structures (Apply)

CO4: Implement the exceptions in file-handling concepts (Apply)
CO5: Apply the python libraries in real-world problems (Apply)

CO-PO MAPPING:

COOS PO1 | PO2 | PO3 | PO4 | POS5 | PO6 | PO7 | PO8 | PO9 |PO10|PO11|PO12 PSO1 | PSO2
CcO1 2 1 1 2 = - - 1 ) 2 - 2 - -
coz2 2 1 1 2 - - - 1 2 2 - 2 B -
COo3 3 2 2 2 - - - 1 2 2 - 2 - -
cOo4 3 2 2 2 - - - i 2 2 - 2 2 -
CO5 32121t 2.1 1 s 5 1 2 | 2 < g . -
Correlation levels: 1: Slight (Low)  2: Moderate (Medium) 3: Substantial (High)

SYLLABUS:

UNITI  LANGUAGE BASICS 4 6

Python interpreter and interactive mode — Tokens — Data types — Numbers and math functions — Input
and Output operations — Comments — Reserved words — Indentation — Operators and expressions —
Precedence and associativity — Type conversion — Debugging — Common errors in Python

UNIT Il CONTROL STATEMENTS, FUNCTIONS, AND MODULES . 6

Selection — Conditional branching statements — if — if-else — Nested-if — if-elif-else. statements —
lterative statements — while — for loop — break — continue and pass statements — Functions — Function
Definition and Function call — Variable scope and Lifetime — Return statement — Lambda functions or
Anonymous functions — Recursion — Modules and Packages

UNIT Il PYTHON DATA STRUCTURES 6

Strings — Slicing — Immutability — Built-in string methed
and Multiplying strings — String modules — List —Cre#

and functions — Concatenating — Appending
sing values — Slicing — List methods

WS 81
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— In-built functions for Lists — Tuples — Creation — Operations on tuples — Traversing — Indexing and
Slicing — Tuple assignmient — In-built functions for tuples — Sets — Creation — Cperations — Dictionaries
— operations and methods

UNITIV -~ EXCEPTION AND FILE HANDLING 6

Exceptions — Errors and Exceptions — Handling exception — Built-in and User-defined exceptions —
Files — Types — Operations — Open — Read — Write — Close

UNIT V NUMPY and PANDAS ' 6

Numpy — Introduction — Computations using NumPy functions — Computation on Arrays —
Aggregation — Indexing and Sorting — Pandas — Introduction and Basic Pandas Concepts — Data
frames — Data Handling

LIST OF EXPERIMENTS

1. Programs on selection and Iteration operations.

2. Get an integer input from a user. If the number is odd, then find the factorial of a number and find
the number of digits in the factarial of the number. If the number is even, then check the given
number is palindrome or not.

3.  Strings and its operations. )

4.  Given two strings, PRINT (YES or NO) whether the second string can be obtained from the first
by deletion of none, one or more characters.

5. List and its operations.

6. Programs for positive and negative indexing.

7. Program to check if the given list is in Ascending order or Nct.

8. Tuples and its operations. _

9.  Python program to convert a tuple to a string.

10. Python program to reverse a tuple.

11. Sets and its operations.

12. Python program to check if a set is a subset of another set.

13. Dictionaries and its operations.

14. Python program to iterate over dictionaries using for loops. .

15. Computations using NumPy functions. ' «

16. NumPy program to convert a list of numeric value into a one-dimensional NumPy array.

17. NumPy program to convert a list and tuple into arrays.

18. Data manipulations using Pandas.

19. Program to convert a NumPy array and series to data frames.

20. Program to add, subtract, multiple and divide two Pandas Series.

21. Program to retrieve and manipulate data using dataframes,

Contact Periods:
Lecture: 30 Periods Tutorial: — Periods Practical: 30 Periods Project — Periods
Total 60 Periods

TEXT BOOKS:

1. Reema Thareja, “Python programming: Using problem solving approach”, 1% Edition, Oxford
Press, 2017

2. William McKinney, Python for Data Analysis: Data Wrangling with Pandas, NumPy, and IPython,
2" Edition, Shroff/O'Reilly Publication, 2017

REFERENCES:

1. Allen B. Downey, “Think Python: How to Think Like a Computer Scientist”, 2" Edition, Updated
for Python 3, ShroffiO'Reilly Publishers, 2016

2. Ashok Namdev Kamthane and Amit Ashok Kamthane, “Programming and Problem Solving with
Python”, 2™.Edition, McGrawHill Education, 2018

3. Robert Sedgewick, Kevin Wayne, Robert Dond=ro, “Introduction to Programming in Python: An
Inter-disciplinary Approach”, 1st Edition, Pearson India Education Services Pvt. Ltd., 2016

4. hiips://python-iitk.vlabs.ac.in/List%200f%20ex ents.html
: i
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5. hitp://greenteapress.com/wp/think-python/

EVALUATION PATTERN:

KPRIET

Lawm Bovond

Continuous Internal Assessments

End Semester Examinations

Assessment | Assessment Il
(Theory) (Practical)
Theory :
(100 Marks) . (1 09 Marks) Exarinations . Pra_ct:c:al
“ndividual l\—.rallauatnt:m of x o ~ Examinations
. aboratory xaminations ? g
Assignment/ |y ien Observation, will be {Examinations will
Case Study / Test be conducted for
Ecsior I\}; | Test Record v conducted for 100 Marks)
Pen_'lina; MClm (Rubrics Based 100 Marks)
b Q Assessments)
40 60 75 25
25 25 25 25
50 50
Total: 100

*Role Play / Group Discussions / Debates / Oral Presentations / Poster Presentations / Technical
presentations can also be provided.
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SEMESTER il

Category: BSC
LipdT | P&l &

FOURIER ANALYSIS AND BOUNDARY VALUE
U21MA303 PROBLEMS

(Common to CE, EE, ME, Ml) 3|10 0] 4

PRE-REQUISITES:
= Nil

COURSE OBJECTIVES:

» To understand the concepts of partial differential equations and its solutions

e To understand the concept of Fourier series and Fourier transform techniques in the field of
engineering

* To understand the mathematical aspects that contribute to the solution of one and two
dimensional PDEs

COURSE OUTCOMES:

Upon completion of the course, the student will be able to

CO1: Apply the fundamental concepts of partial differential equations to solve real life practical
applications (Apply) :

CO2: Demonstrate Fourier series to study the behaviour of periodic functions and their applications
in system communications and digital signal processing (Apply)

CO3: Analyze the spectral characteristics of signals using Fourier transforms to find the
discrete/continuous function arising in signals (Apply)

CO4: Apply Fourier series to solve an initial-boundary value problem for one dimensional wave and
heat equation (Apply)

COS5: Apply Fourier series to solve an initial-boundary value for two dimensional heat equations

(Apply)
CO-PO MAPPING:
POs
it PO1/PO2| PO3 [PO4| PO5 | PO6 |PO7 | PO8 | POY |PO10[PO11|PO12|PSO1|PSO2
CO1 3 2 - - - = - - - . = 3 & :
CO2 gl 2] ey = sl o } . . 1 2 ,
CO3 3 2 - - - - - - = = = = = E
CO4 312 - - 2 e - - = = ’ 5 .
CO5 2| 2 - : = - = ‘ . . < = i 2 :
Correlation levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)
SYLLABUS:
UNIT I PARTIAL DIFFERENTIAL EQUATIONS - 9+3

Formation of partial differential equations — Singular integrals — Solutions of standard types of first
order partial differential equations — Lagrange’s linear equation — Solution methods for second order
homogeneous equations with constant coefficients

UNIT Il FOURIER SERIES 9+3

Dirichlet's conditions — General Fourier series b\& n functions — Half range series —
WY
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Parseval's identity — Harmonic analysis
UNIT Il FOURIER TRANSFORM 9+3

Fourier transform pair — Fourier- sine and cosine transforms — Properties (without proof) —
Transforms of simple functions — Convolution theorem — Parseval’s identity

UNITIV = ONE DIMENSIONAL BOUNDARY VALUE PROBLEMS ' 9+3

Fourier series solution — Vibration of strings — One dimensional wave equatiorl' — One dimensional
heat flow equation (unsteady state)

UNITV TWO DIMENSIONAL BOUNDARY VALUE PROBLEMS 9+3

Fourier series solution — Two dimensional (steady state) heat flow equations(Cartesian form only)
separation of variables '

Contact Periods:
Lecture: 45 Periods  Tutorial: 15 Periods Practical: — Periods Project — Periods
Total 60 Periods

TEXT BOOKS:

1. Erwin Kreyszig, "Advanced Engineering Mathematics®, 10" edition Wiley India Pvt Lid, New
Delhi, 2018.
2. Grewal B. S, “Higher Engineering Mathematics”, 44" edition, Khanna Publishers, 2017.

REFERENCES:

1. Bali N.P and Manish Goyal, “A text book of Engineering Mathematics”, Laxmi Publications; 12"
edition, 2016.

2. Wylie C. R. and Barrett L. C, “Advanced Engineering Mathematics”, 6™ edition, Tata McGraw-

—Hill, New Delhi, 2016. — : === === ; . o

3. Narayanan S, Manicavachagom Pillay T.-K. and Ramanaiah G, “Advanced Mathematics for
Engineering Students”, Vol. I & il 27 edition, S. Viswanathan Publishers Pvt. Ltd, Chennai,
1998. " )

EVALUATION PATTERN:

Continuous Internal Assessments
Assessment | Assessment Il
(100 Marks) (100 Marks) Total Internal End Semester
= = = Assessments Examinations
In‘dwlduai Written Inqlvzdual Written
Assignment / Test Assignment / Test
Seminar / MCQ Seminar / MCQ
40 60 40 60 200 100
Total , 40 60
100

*Role Play / Group Discussions / Debates / Oral Presentations / Poster Presentations / Technical
presentations can also be provided. A
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SEMESTER il

Category: PCC *‘
U21CE301 CONCRETE TECHNOLOGY L|T|P|d|E
3| 0)J0|0]|3

PRE-REQUISITES:
* U21CE202: Building Materials

COURSE OBJECTIVES:

* To learn the characteristics on various concrete making materials as per IS codal provisions
and to understand their properties

* To explore various methods of mix design for concrete

* Tostudy the properties of fresh and hardened concrete

COURSE OUTCOMES:
Upon completion of the course, the student will be able to
CO1: Understand the various requirements of cement, aggregate and water for making concrete

(Understand) - i

CO2: Choose admixtures to enhance the properties of concrete (Understand)
CO3: Design the concrete mix for various strength using IS & ACI methods (Apply)
CO4: Evaluate the strength and durability parameters of concrete (Apply)

COS: Identify the importance and application of special concrete ('Understand)

CO-PO MAPPING:

|—C—Os s PO1 |PO2|PO3 (P04 |PO5|PO6| PO7 PO8(PO9|PO10|PO11 |PO12|PSO1|PSO2
CO1 3 2 3 1 - - - - - - = - 2 2
coz 3 2 3 = - - = - - ” - - 2 2
COo3 3 2 3 1 = 2 & = " - - - 2 2
CO4 3 2 3 1 - - - - - - - - 2 2
CO5 & | 2 "3 ) =s N O L - - - 2 | 2

Carrelation levels: 1: Slight (Low) 2: Moderate(Medium) 3: Substantial (High)

SYLLABUS: '

UNITI CONSTITUENT MATERIALS 9

Cement: Chemical composition — Hydration of cement — Setting — Fineness — Structure of hydrated
cement — Volume of products of hydration — Heat of hydration of cement — Cementitious materials
of different types. Aggregates: Classification — Characteristics affecting Concrete Properties — BIS
specifications. Water: General requirements — Tolerable concentrations of impurities — Quality of
Water for use in concrete

UNIT Il ADMIXTURES o 9

e

Benefits of admixtures — Types — Accelerating admixtures — Retarding admixtures — Water reducing
Admixtures — Superplasticizers — Special admixtures — Waterproofing admixtures — Anti-bacterial
and similar admixtures

UNIT Il CONCRETE MIX PROPORTIONS 9

Cost considerations — Specifications — The procesd

ix selection — Mean strength and minimum

D!

ol B
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strength — Quality control —

design — Mix selection
ACI Methods

UNIT IV

Q¥
KPRIET

Learm Beyond

Factors governing the selection of mix proportions — BIS method of mix

of high performance and light weight aggregate concrete — Mix design by

absorption — Permeability — Corrosion test — Acid resistance

UNITV

SPECIAL CONCRETE

PROPERTIES OF FRESH AND HARDENED CONCRETE

Workability — Tests for workability of concrete —
strength properties of hardened concrete — Compressive s
strength — Modulus of elasticity — Accelerated curing te

9

Segregation and Bleeding — Determination of
trength — Split tensile strength — Flexural
st — Durability of concrete — Water

9

Concrete containing fly ash, GGBS, Silica fume — High performance Concrete — Lightweight
Concrete — Cellular Concrete — No-fines Concrete — Self compacting concrete —Geopolymer

Concrete
Contact Periods:

Lecture: 45 Periods

TEXT BOOKS:

1. Neville A M, “Properties of Concrete”, 5"
2. Santhakumar A R, "Concrete Technology”, 6"

Delhi, 2018

REFERENCES:

Tutorial: — Periods

Practical: - Periods

Project
Total

— Periods
45 Periods

edition, Pearson India, New Delhi, 2016
edition OXFORD University Press India, New

1. Gambhir M L, "Concrete Technology”,2™ edition, Tata Mc. Graw Hill Publishers, New Delhi,

2017

2. Shetty M S, “Concrete Technology”,

Delhi,2013

3. Bhavikatti S S, “Concrete Technology’, 6

New Delhi, 2015

7t edition, S.Chand and Company Limited, New

h edition, 1.K.International Publishing House Pvt. Ltd,

4. 1S10262-2019 Recommended Guidelines for Concrete Mix Design, Bureau of Indian Standards,

New Delhi

5. https://nptel.ac.in/courses/105102012
EVALUATION PATTERN:

Continuous Internal Assessments

Assessment | Assessment |l
(100 Marks) (100 Marks)

*Individual *Individual End S ;
Assignment / g Assignment / ; Total Internal | ENG Semesier
Case Study / V‘.;pett;n Case Study / V\{l[gt;n Assessments | Examinations
Seminar / Mini Seminar / Mini
Project / MCQ Project / MCQ

40 60 40 60 200 100
Total 40 60

100

*Role Play /. Group Discussions / Debates / Oral Presentztions / Poster Presentations / Technical-

(e

presentations can also be provided.

+  Department

of Civil Engineering

KPR Institute of Engineering & Technology
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U21CE302 FLUID MECHANICS LI T|P|J|C
3 0o|lo|lo]3

PRE-REQUISITES:
e Nil

COURSE OBJECTIVES:

e To understand the basic properties of the fiuids

e To gain the knowledge about fluid statics, fluid kinematics and dynamics
¢ To analyze the complexities involved in solving the fluid flow problems
COURSE OUTCOMES:

Upon completion of the course, the student will be able to

CO1: Summarize the fluid properties and fluid in statics (Understand)

CO2: Apply Bernoulli's equation in fluid flow problems (Apply)

CO3: Identify types of flow and losses of flow in pipes (Apply)

CO4: Understand the concept of boundary layer theory (Understand)

COS: Apply the Principles of dimensional and model analysis in fluids (Apply)

CO-PO MAPPING:

POs
Gt PO1 | PO2 [ PO3 | PO4 |PO5 | PO6 |PO7 | PO8 | POS [PO10|PO11|PO12|PSO1|PSO2
CO1 3 2 2 - = = = - & 5 = 1 1 z
Cco2 3 2 2 - i = - = - - = 1 1 -
co3 3 2 7 = = ~ - = - - - 1 1 -
CO4 3 2 2 = = = & - < < = 1 1 4
CO5 3 2 2 = - - = - = - = 1 1 =
Correlation Ievel.s: 1 Slight (Low) 2: Moderate (Medium) 3: Substantial (High)
SYLLABUS:
UNIT I PROPERTIES OF FLUIDS AND HYDROSTATICS 9

Basic concepts of fiuid mechanics — Fluid properties — Density, specific weight, specific volume,
specific gravity, viscosity, surface tension, compressibility, capillarity — Types of fluids — Total
pressure and centre of pressure on submerged surfaces

UNIT Il FLUID KINEMATICS AND DYNAMICS 9
Fluid Kinematics — Clessification of fluid flows — Continuity equation — Stream line, streak line, path
line — Potential function and stream function.

Fluid Dynamics — Euler's equation, Bernoulii's equation and its application. Flow Measurements —
Discharge measurement in pipes using Pitot tube, Venturimeter and Orifice meter

UNIT Il FLOW THROUGH PIPES 9

Development of Laminar flow through circular pipe (Hagen Poiseulle's equation) — Darcy-Weisbach
formula — Major and minor losses of flow in pipes ~Ripes in series and in parallel

. @Q;“‘
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UNITIV  BOUNDARY LAYERS : 9

Boundary layer — Laminar and turbulent boundary layer — Displacement, energy and momentum
thickness — Separation of boundary layer — Methods of controlling boundary layer separation

UNIT V DIMENSIONAL ANALYSIS: 9

Units and dimensions — Dimensional homogeneity — Rayleigh’s method and Buckingham Pi- theorem
— Dimensionless parameters — Similitude and model studies

B.E. - CE - R2021 - CBCS

Contact Periods:
Lecture: 45 Periods Tutorial: - Periods Practical: — Periods Project — Periods
Total 45 Periods

TEXT BOOKS:

1. Bansal R.K., "Fluid Mechanics and Hydraulics Machines”, 5" edition, Laxmi Publications Pvt.
Ltd, New Delhi, 2019

2. Modi P.N and Seth “Hydraulics and Fluid Mechanics including Hydraulic Machines",3™ edition,
Standard Book House-New Delhi. 2018

REFERENCES:

1. Ramamrutham, S., “Hydraulics, Fluid Mechanics and Fluid Machines”, 1% edition, DhanpatRai
and Sons, Delhi, 2011 _

2. Jain A. K. "Fluid Mechanics including Hydraulic Machines", 4™ edition, Khanna Publishers,
2019

3. Rajput, R. K., “A Text Book of Fluid Mechanics and hydraulic Machines”, 3™ edition, S. Chand
& Co., New Delhi, 2015

4. Streeter, V.L., and Wylie, E.B., "Fluid Mechanics”, 3™ edition, McGraw Hill, 2017

EVALUATION PATTERN:

Continuous Internal Assessments
Assessment | . Assessment ||
(100 Marks) (100 Marks)
e Tt Total Internal End Semester
Individual Individual Assessments Examinations
Assignment / Written Assignment / Written
Case Study / : Case Study /
. Test ; Test
Seminar/ Seminar /
Project / MCQ Project / MCQ
40 60 40 60 200 100
Total _ 40 60
' 100

*Role Play / Group Discussions / Debates / Oral Presentations / Poster Presentations / Technical
presentations can also be provided.

"+ Head thmet
Department of Civil Engineering

KPR Institute of Engineering & Techrodom)
Arasur, Coimbatore-641407
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U21CE303 STRENGTH OF MATERIALS | LI T|P|J]|C
0 2 0| 4

PRE-REQUISITES:
e U21CE201: Engineering Mechanics

COURSE OBJECTIVES:

* To learn the fundamental concepts of stress, strain and deformation of solids

e To understand the mechanism of load transfer in beams, the induced stress resultants and
deformations ;

* To apply the theory of torsion on shafts and springs and to analyze plane and space trusses

COURSE OUTCOMES:

Upon completion of the course, the student will be able to

CO1: Understand the cancepts of stress and strain in simple and compound beams (Understand)
CO2: Determine the shear force and bending moment in beams (Apply)

CO3: Identify the different methods for determining slope and deflection in beams (Analyze)
CO4: Analyze stresses and deformation in shafts and springs (Apply)

CO&: Analyze the pin jointed plane and space trusses (Analyze)

CO-PO MAPPING:

COPSOS PO1| PO2 |PO3| PO4 | PO5 | POB | PO7 | PO8 | PO9Y |PO10|PO11[PO12|PS0O1| PSO2
co1 3 3 |1 2 - - - - 2 2 - - 2 2
co2 3 3 2 - - - - 2 2 - - 2 2
cO3 3 3 2 - - - . - 2 2 - B 2 2
Co4 3 3 1 2 . - - - 2 2 . - 2 2
CO5 3 3 2 - - - - - 2 2 - - 2 2
Correlation levels:  1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)

SYLLABUS:

UNIT I STRESS, STRAIN AND DEFORMATION OF SOLIDS 9

Rigid and deformable bodies — Stabilily, Strength and Stiffness — Axial and Shear stresses —
Deformation of simple and compound bars — Thermal stresses — Biaxial state of stress — Elastic
constants — Volumetric strain — Stresses at a point — Stresses on inclined planes — Principal stresses
and principal planes — Mohr's circle of stress — Maxwell's reciprocal theorem

UNIT It BENDING OF BEAMS B

Beams — Types and transverse loading on beams — Shear force and bending moment in beams —
Cantilever beams — Simply supported beams and over hanging beams — Theory of simple bending—
Bending stress distribution — Shear stress distributions — Load carrying capacity — Proportioning of
sections - Flitched beams

UNIT 1l DEFLECTION OF BEAMS 9
Slope and deflection of beams — Double Integ Wﬁl}'\?{f — Macaulay’s method — Moment area

.+ “Pepartment of Civil Engiiesring
KPR Institute-of Bngineering & Techianoug:
Arasur. Coimbature-od 1407 ;
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method — Conjugate Beam method
UNITIV  TORSION AND SPRINGS 9

Theory of simple torsicn — Stresses and deformation in circular (solid and hollow shafts) — Stepped
shafts — Shafts fixed at both ends — Leaf springs — Stresses in helical springs — Deflection of springs

UNIT V ANALYSIS OF PLANE TRUSSES 9

Stability and equilibrium of plane frames — Perfect frames — Types of trusses — Analysis of forces in
truss members — Method of joints — Method of sections — Tension coefficient Methad

LIST OF EXPERIMENTS
Tension test on metal specimen
Compression test on wooden specimen
Double Shear test on metal specimen
Impact tests on metal specimen (Izod and Charpy)
Hardness tests on metal specimen (Rockwell and Brmell Hardness Tests)
Deflection test an metal beam
Bending test — Verification of Maxwell's reciprocal theorem
Torsion test on metal specimen
9. Test on closed coil helical springs
10. Test on open coil helical springs

8 =0y B R TR

Contact Periods:
Lecture: 45 Periods Tutorial: — Periods Practical: 30 Periods Project  — Periods

Total 75 Periods
TEXT BOOKS:

1. Rajput-R:K."Strength of Materials”, 12" edition; S:€hand-and Co, New Delhi, 2015.

2. Rattan. S. S, "Strength of Materials®, 4" edition, Tata McGraw Hill Education Private Limited,
New Delhi, 2012.

3. Bansal. R.K. “Strength of Materials”, 18" edition, Laxmi Publications Pvt. Ltd., New Delhi, 2010.

REFERENCES: ' s

1. Timoshenko.S.B. and Gere.J.M, “Mechanics of Materials”, 2" edition, Vian Nos Reinbhold, New
Delhi 1999.

2. Vazirani.V.N and Ratwani.M.M, Analysns of Structures”, 1% edition, Vol | Khanna Publishers,
New Delhi,1995.

3. Singh. D. K "Strength of Materials”, 3™ edition, Ane Books Pvt. Ltd., New Delhi, 2016

KPR Dwumnof(“vrr Enmmﬁrg
Institute of En;.mccnng & Techuoyy

Arasur Liiin- tore-64 1407
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EVALUATION PATTERN:

- Continuous Internal Assessments End Semester Examinations
Assessment | Assessment Il
(Theory) (Practical) .
(100 Maries} (160 Biaks) Exaﬁ]i?;gon E :;ai?at:t:ia:ns
sindividial Evaluation of S %
i Indivi ua” Laboratory (Examinations | (Examinations
CSS’QHST%” : Written Observation, _— will be will be
S 489 '}'J ; Test Record e conducted for | conducted for
Pe"?'”a' C’”' (Rubrics Based 100 Marks) 100 Marks)
roject/ MCQ Assessments)
40- 60 75 25
25 25 35 15
50 50
Total: 100

"Role Play / Group Discussions / Debates / Oral Presentations / Poster Presentations / Technical
presentations can also be providad.

b

s Department of Civil Engincering
K PR tnstitute of Engineering & Technolozy
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ENGINEERING SURVEY

Category: PCC

LI|T|P|Jd]|C

3|0|2|0]4

PRE-REQUISITES:

= Nil

COURSE OBJECTIVES:

« To study the various methods of surveying

« To understand the concept of control, astronomical and modern survey

s To use various survey instruments

COURSE OUTCOMES:

Upon completion of the course, the student will be able to

CO1: Impart knowledge on the usage of basic surveying instrument (Understand)

CO2: Make use of leveling instrument for surveying operation (Apply) -

CO3: Determine the distances and relative positions of points (Apply)

C04: Understand the concept of hydrographic and astronomical survey (Undarstand)

COS5: Demonstrate the modern surveying techniques (Understand)

CO-PO MAPPING:

o POs | b1 [P0z | PO3 | PO4| POS | POS | PO7 | POB | POS [PO10[PO11|PO12|PSO1 PSQ'
co1 3 3 s 3 - 1 - - 3 3 E 3 3 2
coz2 3y 3 2 3 - 1 - - 3 3 - 3 3 2
cos | sl alz2|3a| -] 1| -|-|3|3s]|-|3]|3]2
CcO4 3 3 2 3 o 1 - - 3 3 - 3 3 2
co5 3 | gl 2|lafs]| 1] - -lzla|l =18l 8] 2

Correlation levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)

SYLLABUS

UNIT | FUNDAMENTALS OF SURVEYING

Definition — Classification - Principles — Equipment and accessories used for ranging and chaining —
Methods of ranging — Compass Surveying — Types - Bearing — System and conversions - Plane
table and its accessories — Merits and demerits — Radiation — Intersection — Resection — Plane table

traversing.

UNIT Il LEVELLING

Datum — Benchmarks — Levels and staves — Temporary and permanént adjustments — Methods of
levelling — Fly levelling — Check levelling — Booking — Reduction — Contouring - Characteristics of
contours — Methods of contouring. ;

UNIT Il THEODOLITE SURVEYING

Theodolite survey — Horizontal and Vertical angle Measurements and Distance — Temporary and
permanent adjustments - Tangential and Stadia tachometric — Analytical lens

. ' H@B&?ﬁ?ﬂ ent
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UNIT IV HYDROGRAPHIC AND ASTRONOMICAL SURVEYING 9

Hydrographic survey - Tides — MSL — Sounding methods — Horizontal and Vertical control —
methods — Satellite station — reduction to centre — Astronomical Surveying —determinations of
Azimuth by altitude and hour angle methods

UNIT V MODERN SURVEYING 9

Total Station — EDM — Working principles - GPS - Accessories — Advantages, disadvantages and
Applications, Procedure, Errors — Drone Survey — concept.

LIST OF EXPERIMENTS

B.E. - CE - R2021 - CBCS

Aligning, Ranging, Chaining and marking by perpendicular offsets.

Study of Bearings and Determination of Included angle by Prismatic Compass.
Plane table surveying : Traversing

Determination of Reduced Level by Check and Fly leveling.

1
2
3
4
5. Measurement of Horizontal angle by Repetition and Reiteration Method.
6. Determination of RL of object — Base of the object is accessible and inaccessible.
7. Determination of tacheometric constant.

8. Determination of Distance and Elevation by Stadia Method.

9

Determination of Distance and Elevation by tangential tacheometry Method.
10. Determination of Area by Total Station.
Contact Periods:

Lecture: 45 Periods Tutarial: — Periods Practical: 30 Periods Project - Periods
Total 75 Periods

TEXT BOOKS:

1. Dr. B.C. Punmia, Ashok Kumar Jain, Ashok Kr. Jain, Arun Kr. Jain, "Surveying (Volume —I and
1), 17" Edition, Lakshmi Publications, 2016.

2. Duggal S K., “Surveying’, Vol-l and II, 4t Edition, MC Graw Hill' Education (India) Private
Limited, 2013

REFERENCES:

1. . Basak N N, “Surveying & Levelling", 2" Edition, Tata McGraw-Hill Education, 2014.

2. Venkatramaiah, “Text book of Surveying”, 1% edition, University press, New Delhi, 2014.

3. Bhavikatti, S.S., "Surveying and Levelling, Vol. | and II", 2" Edition, |.K. International, 2016.

4. Madhu, N, Sathiskumar, R and Satheesh Gobi, "Advanced Surveying: Total Station, GIS and

Remote Sensing”, 2™ Edition, Pearson India, 2017.

%
]
- Head of the Depariment
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EVALUATION PATTERN:
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Continuous Internal Assessments

End Semester Examinations

Assessment | Assessment Il
(Theory) (Practical) Theo i
ry Practical
(100 Marks) (100 M_arks) Examinations Examinations
*Individual Evaluation of " o
: Examinations Examinations
Assignment / . Laboratory ( ill b ( ill be
Case Study / Written Observation, Record | Test s Be e
- i Test Rubrics B d conducted for | conducted for
Seminar | Mini dera— 100 Marks) 100 Marks)
Project / MCQ Assessments)
40 60 75 25
25 25 35 15
50 50
Total: 100

*Role Play / Group Discussions / Debates / Oral Presentations / Poster Presentations / Technical

presentations can also be provided.

RO5
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Kﬂ_l Instiwitc of Engineering & Techouviog
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SEMESTER Il

U21CE305 CONCRETE LABORATORY LITIP|d] &

PRE-REQUISITES:
*  U21CE202: Building materials

COURSE OBJECTIVES:

e To understand the behavior of construction materials

* To perform tests on concrete making materials such as cement, fine and coarse aggregates

e To prepare concrete mix design based on standard procedures and to know the properties of
fresh and hardened concrete

COURSE OUTCOMES:

Upon completion of the course, the student will be able to

CO1: Perform tests on cement as per IS codes of practice (Apply)

CO2: Categorize and conduct tests on fine and coarse aggregates according to IS codes (Apply)

CO3: Design the concrete mix as per codal provisions (Apply)

CO4: Experiment with various workability tests on fresh concrete as per IS codes (Apply)

CO5: Examine the properties of hardened concrete as per IS codes (Apply)

CO-PO MAPPING:

COs Pl PO1|PO2 | PO3 | PO4 | PO5 [ POB | PO7 | PO8 | POY IPO1D PO11(PO12|PSO1|PSO2
CO1 3 3 3 2 - 2 = 2 3 3 - 2 3 3
co2 3 3 3 2 - 2 - 2 3 3 - 2 3 3
CO3 3 3 3 2 - 2 - 2 2 3 - 2 3 3

i CO4 3 3 3 2 - 2 - 2 3 3 - 2 3 3
CO5 3 3 3 2 - 2 - 2 3 3 - 2 3 3
Correlation levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)

LIST OF EXPERIMENTS

TESTS ON CEMENT

1. Specific gravity of cement

2. Normal consistency,

3. Initial and final setting time of cement
4. Compressive strength of cement

TESTS ON AGGREGATE
5. Sieve analysis of fine and coarse aggregate '
6. Specific gravity of fine and coarse aggregatg

Departsaent of Civil Enginsering £
KPR lastitute of Engineering & Techaology
B ﬁmg;;;,-.ﬁoimbafore—é-ll-éﬂ?
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7. Water absorption test on fine and coarse aggregate

CONCRETE MIX PROPORTIONING APPROACHES

8. Concrete mix design by IS method

9. Concrete mix design by ACI method

TEST ON FRESH CONCRETE

10. Workability of concrete by slump test

11. Workability of concrete by flow table test

12. Workability concrete by compaction factor test
13. Workability of concrete by vee-bee test

TESTS ON HARDENED CONCRETE
14. Compressive strength of concrete
15. Split tensile strength of concrete
16. Flexural strength of concrete

17. Modulus of elasticity of concrete

Contact Periods:

Lecture; — Periods Tutorial: — Periods Practical: 45 Periods Project 30 Periods
Total 75 Periods

REFERENCES:

1. 1S: 4031 (Part-4, 5, 7 and 11)-1988 (reaffirmed 2005), Method of physical tests for hydraulic
cement.

IS: 2386 (Part-1 and 3) —1963 (reaffirmed 2002), Methods of Test for Aggregates for Concrete.
IS: 10262 — 2018, Concrete Mix Proportioning — Guidelines, ACI 211.1-91.

IS: 1199-1959 (reaffirmed 2004), Methods of Sampling and analysis of concrete.

IS 516-1959 (reaffirmed 2004), Method of test for Strength of Concrete, IS: 5816-1970
(reaffirmed 2004), Splitting Tensile Strength of Concrete Method of Test.

SRS

EVALUATION PATTERN:

. Continuous Intarnal _p..““;n_;; T End Samasiar
Assessmant | (Praclical) | Agssss T r— | Examinations.
(100 Marks) _ J_Th"w :Hi-w

Exaluption of | — 1700 Marky)
Lesoralon h'::'.hlu
Obsmryation, natio
Riecard Tas: Faview | Rt’;'lh Rarvigaw | E masmilnati oo will b
(Rubrics Bassd - conducted for 100 Marks)
Aznsnssments)
2 TS | 25 | 18 = B0 R
1e 15 40
W 50

Todalk: 100

*Role Play / Group Discussions / Debates / Oral Presentations / Poster Presentations / Technical
presentations can also be provided. .

" Brepartmest
e Depestment of Civil Engineering
© KPR Institute of Enginsering & lechnolowy
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U21CE306 COMPUTER AIDED DRAFTING LABORATORY | L [T [P | J|C
' 0o|o0of4a|2]3

PRE-REQUISITES:
¢«  U21MEGO1: Engineering Graphics

COURSE OBJECTIVES:

* To apply the AUTO CAD commands in layout and plans
» To prepare drawings with proper drafting standards
» Todraw the plan, elevation and section of the different types of the building

COURSE OUTCOMES: 1

Upon completion of the course, the student will be able to

CO1: Draw plan, section and elevation of residential building with joinery details (Apply)

CO2: Prepare approval drawing for local body with rules and regulations (Apply)

' CO3: Draw detailed working drawing for the residential building along with interior details (Apply)
CO4: Prepare plan, section and elevation of Industrial and Institutional buildings (Apply)

CO&: Plot the residential building for the given area (Apply)

CO-PO MAPPING:

S |PO1|PO2 (PO3 | PO4 | PO5 |PO6|PO7 | PO8| POS |PO10|PO11 | PO12 PSO1 | PS0O2

COs

CO1 3 3 = 3 3 1 - - 3 2 1 3 3 2
co2 3 3 - 3 3 1 - - 3 2 1 3 3 2
COo3 3 3 - 3 3 - - - 3 2 1 3 3 2
CoO4 | 3 3 3 3 3 3 1 2 3 2 1 3 3 2
Cos 3 3 3 3 - 3 1 2 3 2 1 3 3 2
Correlation levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)

LIST OF EXPERIMENTS

1. Site plan, Floor plan ,Centre line marking, elevation and section of small residential buildings
wilh functional requirements
Joinery details (Panelled and Glazed Doors and Windows)
Preparation of approval drawing for local body with rules and regulations. (Residential building -
flat and pitched roaf)

4. Detailed working drawing for single storey and double storey Residential buildings - site plan,
foundation plan, floor plans, Cross section, elevation, staircasz plan, Plumbing Layout - (Load

bearing and framed structures)
- .@M;)‘“
) :
: - e st
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5. Residential Building: Interior plan for Hall, dining, Kitchen, Bed room, Bath room W/C and Toilet
(2D only)
Preparation of plan, elevation and section of industrial buildings-workshop (steel structure)

Preparation of plan, elevation and section of institutional buildings (school, college-framed
structure) '

B.E. - CE — R2021 — CBCS

8. Draw plan, section and elevation of a residential building for the given
Contact Periods:
Lecture: — Periods Tutorial: — Periods Practical: 60 Periods Project: 30 Periods

Total 90 Periods

REFERENCES:

1. Geogre Omura and Brain C. Benton, “Mastering AutoCAD and AutoCAD LT *, 1% edition, J.
Wiley & Sons, 2018

2. Randy Shih, “Autocad 2016 Tutorial First Level - 2D Fundamentals”, 2" edition, Schroff
' Development Corp, 2015 '

3. \V.B. Sikka, “A Course in Civil Engineering Drawing®, 4™ edition, S.K. Kataria & Sons, New Delhi,
2017

4, httpgzﬂwmn.f.mycadsite.com!tutorials.himl

EVALUATION PATTERN:

. Continuous h'nil-rmj._-.m“:l__r; T End Semasiar
Assessment | [Praclicall |  Aacee s ——— ik Exarminations
o0 Marky u'“;u“u.-:."”“'“i-m T,

Evaluabion of [ — ) -

Laboratory | E_"-:“""_
Dbzamrvation, Reoand Test | Reaview! | FEvEw | Fgvgw (Exmeninations will ba
[Rubrics Based " " conducted for 100 Marks)
E_Aemennman
) 75 25 ™ o= |
1% 15 L0

| L 50
i Todal: 100

*Role Play / Group Discussions / Debates / Oral Presentations / Poster Presentations | Technical
presentations can also be provided. :
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* o= wat®
" _Category: BSC
U21MA401 NUMERICAL TECHNIQUES LIT|P|J]C

PRE-REQUISITES:
= Nil

COURSE OBJECTIVES:

= To understand the concepts of direct and iterative method for solving algebraic and
transcendental equations using numerical methods of interpolation ]

» To obtain the solution of differentiation and integration using standard numerical techniques in
solving kinematics simulation and composite materials

» To understand the concepts of ordinary and partial differential equations in elastic beams and
elastic bars using numerical techniques

COURSE OUTCOMES:
Upon completion of the course, the student will be able to

CO1: Apply the concepts of algebraic and transcendental equations to solve core engineering
problems (Understand)

CO2: Use the concepts of interpolation for mathematical problems arising in various field

(Understand)

CO3: Utilize differentiation and integration methods for finite difference and finite element method
(Understand)

CO4: Solve initial value problems of ordinary differential equations using numerical techniques
(Understand) -

COS: Use finite difference technigues, implicit and explicit methods for solving boundary value
problem of partial differential equations (Understand)

CO-PO MAPPING:

COs s PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | POY |PO10|PO11|PO12 PSO1|PS0O2
CO1 2 2 - - - - - = - - " 1 < .
co2 3 2 - - - = 1 = % = o < - .
Cco3 3 2 - - = - = - - - - p = .
CO4 2 |-2 - < - s % . - " . . . §
CcOo5 2 2 - - - = - = 3 : - = x &

Correlation levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)

SYLLABUS:
UNIT I SYSTEM OF EQUATIONS 9

Newton Raphson method — Solution of linear system of equations — Gauss elimination method -
Gauss Jordan method ~ Gauss Seidel method

Deparsnent of Civil Eagineering
KPR ksstisste of Engincering & Techaology
Arasur, Coimbatore-641407
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UNIT I INTERPOLATION 9

Interpolation with equal intervals — Newton's forward and backward difference formulae -
Interpolation with unequal intervals — Lagrange interpolation

UNIT I NUMERICAL DIFFERENTIATION AND INTEGRATION 9

Approximation of derivatives using interpolation polynomials — Numerical integration using
Trapezoidal rule — Simpson’s 1/3 rule — Evaluation of double integrals by Trapezoidal rule

UNITIV  NUMERICAL SOLUTION OF ORDINARY DIFFERENTIAL EQUATIONS 9

Taylor's series method — Euler's method — Modified Euler's method — Fourth order Runge-Kutta
method for solving first order equations

UNITV NUMERICAL SOLUTION OF PARTIAL DIFFERENTIAL EQUATIONS 9

Finite difference method — Poisson’s equations on rectangular domain — One dimensional heat flow
equation by explicit and implicit (Crank Nicholson) methods — One dimensional wave equation by
explicit method

Contact Periods:
Lecture: 45 Periods Tutorial: — Periods Practical: — Periods Project ~— Periods

Total: 45 Periods

TEXT BOOKS:

1. Burden R L and Faires J D, “Numerical Analysis", 9" edition, Cengage Learning, 2016
2. Grewal B S and Grewal J S, “Numerical Methods in Engineering and Science”, 10" edition,
Khanna Publishers, New Delhi, 2015

REFERENCES:

1. Jain M K, lyengar S R K. and Jain R K, "Numerical Methods for Scientific and Engineering
computation”, 6 edition, New Age international publishers, 2019

2 Sastry S S, “Introductory Methods of Numerical Analysis”, 5t edition, PHI Learning Pvt. Ltd,
2012 ’

3. Steven C Chapra and Raymond P Canale, “Numerical Methods for Engineers”, 7" edition Tata
McGraw-Hill, New Delhi, 2016

EVALUATION PATTERN:

Continuous Internal Assessments
Assessment | Assessment Il
(100 Marks) (100 Marks) Total Internal End Semester
Assessments Examinations
In_dlwdual Written Int_:hwdual Written
Assignment / Test Assignment /|
Seminar / MCQ Seminar / MCQ
40 60 40 60 200 100
Total 40 60
100

*Role Play / Group Discussions / Debates / Oral Presentations / Poster Presentations / Technical
presentations can also be provided.

Y,
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KPR Institute of Engineering & Techy; v,
Arasie © - Egepit il



Q)

B.E. - CE - R2021 - CBCS

KPRIET
Leger Bayons
SEMESTER IV
Category: PCC
U21CE401 STRENGTH OF MATERIALS II LIT[(P|lJd|e©

310|010

PRE-REQUISITES:
» U21CE303: Strength of Materials |

COURSE OBJECTIVES:

* To understand different methods for determination of slope and deflection of beams and
trusses using energy theorems

* Tounderstand the concept of analyzing indeterminate beams

* To estimate the load carrying capacity of columns, stresses due to unsymmetrical bending and
various theories for failure of material

COURSE OUTCOMES:
Upon completion of the course, the student will be able to

CO1: Apply the concept of strain energy and compute the deflection of determinate beams using
energy principles (Apply)

CO2: Analyze propped cantilever, fixed beams and continuous beams for external loadings and
support settlements (Analyze)

CO3: Evaluate the load carrying capacity of columns and stresses induced in columns (Apply)
CO4: Determine the stresses induced in cylinders, shells and various theories of failures (Apply)
COS: Compute the stresses due io know symmetrical and unsymmetrical bending of beams (Apply)

CO-PO MAPPING: -

COs S PO1|PO2 [ PO3 | PO4 PO5 [ PO6 [ PO7 | PO8 | POY [PO10lPO11IPO12 PSO1|PSO2
CO1 2| 3l - - 1 5 . - " . 5 2 1
co2 3| a2 = : 1 - - - 1 - . 2 1
co3 18|21 =4 =1 1 e - - - 2 1
CO4 3 3 2 - - - - - - - - - 2 1
CO5 BERE S b P . - - 2 1

LCorrelation levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High) J

SYLLABUS:

UNIT I ENERGY PRINCIPLES 9

Strain energy and strain energy density — Strain energy in axial force, shear, flexure and torsion —
Castigliano’s theorems — Principle of virtual Work — Application of energy theorems for computing
deflections in beams

UNITII  INDETERMINATE BEAMS _ 9

Concept of analysis — Propped cantilever and fixed beams — Fixed end moments and reactions due
to lateral loads — Theorem of three moments — Analysis of continuous beams — Shear force and
bending moment diagrams

p

1% ,‘JV‘J
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UNIT Il COLUMNS 9

Eccentrically loaded short columns — Middle Third Rule — Core section — Columns of uns.ymmetrical
Sections — Euler's theory of long columns — Critical loads for prismatic columns with different end
conditions — Rankine Gordon formula for eccentrically loaded columns

UNITIV  THIN AND THICK CYLINDERS, THEORIES OF FAILURES 9

Thin cylinders and shells — Deformation of thin cylinders and shells =Thick cylinders — Compound
cylinders — Theories of failure — Principal stress — Principal strain — Shear stress — Strain energy
and Distortion energy theories — Applications — Analysis of stress — Three dimensions

UNITV  SYMMETRICAL AND UNSYMMETRICAL BENDING OF BEAMS 9

Unsymmetrical bending of beams of symmetrical and unsymmetrical sections — Shear centre —
Curved beams — Winkler Bach formula — Stress concentration, Fatigue and Residual stress

Contact Periods:

Lecture: 45 Periods Tutorial: - Periods Practical: — Periods Project — Periods
Total 45 Periods

TEXT BOOKS: - .

1. -Rajput RK., "Strength of Materials (Meghanics of Solids)", 2™ edition, S. Chand & Company
Ltd., New Delni, 2015 _

2 Rattan S.S., "Strength of Materials", 4" edition, Tata McGraw Hill Education Pvi. Lid., New
Delhi, 2011.

REFERENCES:

1. 'Kazimi SM.A., “Solid Mechanics’, 4 edition, Tata McGraw—Hill Publishin:g Co., New Delhi,

2. Bansal. RK,, "Strength of Materials”, 5" edition, Laxmi Publications Pvt. Ltd., New Delhi, 2018.

3. Egor P Popov., “Engineering Mechanics of Solids”, 2 editon PHI Learning Pvt. Ltd,
New Delhi, 2012.

EVALUATION PATTERN:

Continuous Internal Assessments
Assessment| Assessment Il
(100 Marks) (100 Marks) G & ”
nd Semester
“Individual *Individual Total Internal | = ° .o
Z ; Assessments Xaminations
Assignment / \Written Assignment / Written
Case Study / Test Case Study / Test
Seminar / Mini Seminar / Mini
Project / MCQ Project / MCQ
40 60 40 60 200 100
Total 40 60
100

*Role Play / Group Discussions / Debates / Oral Presentations / Poster Presentations / Technical

presentations can also be provided.
0k
. Heado efit

Department of Civil Engineering
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Arasur, Coimbatore-64 | 407



B.E. - CE-R2021 - CBCS KPRIET

Losen Boyend

SEMESTER IV

=" Category: PCC

U21CE402 | APPLIED HYDRAULICS AND HYDRAULIC MACHINERY | L | T [P [ J | C
' 3|lololols

PRE-REQUISITES:
o U19CE302: Fluid Mechanics

COURSE OBJECTIVES:

e To study various hydraulic engineering problems like open channel flows and hydraulic
machineries

¢ Tolearn the fundamentals of uniform and non-uniform flow in open channel

e To impart the knowledge on various types of turbines and pumps

COURSE OUTCOMES:

Upon completion of the course, the student will be able to

CO1: Design a most economical section of various channels in uniform flow (Apply)
C02: Summarize the concept of gradually varied flows in steady state conditions (Apply)

CO3: Solve non-uniform flow problems and hydraulic jump phenomenon in open channel flow
(Apply)

CO4: Design and study the performance of various types of turbines (Apply)

CO5: Design and select pumps for different hydraulic applications (Apply)

CO-PO MAPPING:

POs
Cos PO1|PO2 | PO3 | PO4 | PO5 | POB | PO7 | PO8 | POS [PO10|PO11|PO12|PSO1|PSO2
Cco1 3 3 2 - - - 1 - - 1 - 2 3 -
Co2 3 3 2 - - - 1 - - 1 - 2 3 -
C0o3 3 3 2 - - - 1 - - 1 - 2 3 -
Cco4 3 3 2 - - - 1 - - 1 - 2 3 -
CcOo5 3 3 2 - - - i - - 1 - 2 3 -
Correlation levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)
SYLLABUS:
UNIT I OPEN CHANNEL FLOW 8

Open channel flow: Definition, classification — Chezy's and Manning’s equation — Flow through
rectangular, Trapezoidal and Circular channels — Hydraulically most efficient channel section —
Specific energy and specific force

UNIT Il GRADUALLY VARIED FLOW 9

Non uniform flow — Dynamic equation for gradually varied flow — Flow profiles in prismatic channels
— Direct and standard step method — Computation of the length of the backwater curve and afflux

UNIT I RAPIDLY VARIED FLOW 9

Rapidly Varied Flow — Applications of momentum equation for RVF — Hydraulic Jump — Types —
Rapidly varied unsteady flows (positive and negative sigyges) .

r\glh
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UNITIV  TURBINES 9

Impact of Jet on flat and curved plates — Classification of Turbines — Pelton wheel — Francis turbine
- Kaplan turbine — Specific Turbines — Characteristic Curves of turbine

UNIT V PUMPS 9

Classification of Pumps — Centrifugal pump — Work done — Minimum speed to start the pump -
NPSH Multistage pump — Characteristic Curves — Reciprocating pump — Negative slip

B.E. - CE -~ R2021 - CBCS

Contact Periods:
Lecture: 45 Periods Tuttarial: = Periods Practical: — Periods Project — Periods
Total 45 Periods

TEXT BOOKS:

1. Chandramouli P.N., *Applied Hydraulic Engineering”, 2™ edition Yes Dee Publishing Pvt. Ltd.,
2017 )

2. Modi P.N and Seth., “Hydraulics and Fluid Mechanics including Hydraulic Machines", 7% edition
Standard Book House New Delhi, 2018

3. Subramanya K., "Flow in open channels", 2" editicn Tata McGraw Hill, New Delhi, 2019

REFERENCES:

1. Bansal, R.K,, "Fluid Mechamcs and Hydraulics Machines”, 5 edition, Laxmi Publications Pvt.
Ltd, New Delhi, 2019

2. Ven Te Chow., “Open Channel Hydraulics", 2™ edition, McGraw Hill, New York, 2009

3. Ramamrutham, S., "Hydraulics, Fluid Mechanics and Fluid Machines”, 4" edition, Dhanpat Rai

and Sons, Delhi, 2011
4. Rajput, R. K., “A Text Book of Fluid Mechanics and hydraulic Machines”, 5" edition, S. Chand

& Co., New Delhi, 2015

»

EVALUATION PATTERN:

Continuous Internal Assessments
Assessment | Assessment Il
(100 Marks) (100 Marks)
*Indivi — Total Internal End SFm?StET
Individual Individual AEscsapBits Examinations
Assignment / y Assignment / ;
Written Written
Case Study / Test Case Study / Test
Seminar / Seminar /
Project / MCQ Project / MCQ
40 60 40 60 200 100
Total 40 60
100

*Role Play / Group Discussions / Debates / Oral Presentations / Poster Presentations / Techmcal
presentations can also be provided.

o Jch
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SEMESTER IV *'é?
ﬂ-’} ; Lu':?'
\i]i’.ﬂeﬁiegory: PCC
U21CE403 SOIL MECHANICS L|T|P|J
0| 2|04

PRE-REQUISITES:
« Nil

COURSE OBJECTIVES:

e To identify the properties and classifications of sail

= To understand the consolidation and compaction effects of the soil

+ To analyze the effective stress and shear strength in the soil

COURSE OUTCOMES:

Upon completion of the course, the student will be able to

CO1: Understand the basic soil structure and its classification (Understand)
CO02: Determine the permeabilily and seepage flow in the soil (Apply)

CO3: Demonstrate the compaction and consolidation process in the soil (Apply)
CO4: Compute the stresses in the soil (Apply)

COS5: Analyze the slope stability of the soil (Analyze)

CO-PO MAPPING:

COs s PO1|PO2|PO3 | PO4 | PO5 | POB | PO7 | PO8 | POY |PO10|PO11|PO12|PSO1|PSO2
CO1 3 3 1 2 - E 1 - 2 2 - - 1 1
coz2 2 3 1 2 - - 1 - 2 2 - - 1 -
CcOo3 2 3 1 2 1 - 1 - 2 2 - - 1 2
CO4 2 3 1 - 1 - 1 - 2 2 - - 1 2
CO5 2 3 1 - - - 1 - - = = = 1 =

Correlation levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)

SYLLABUS:

UNITI SOIL AND ITS PROPERTIES 9

Origin and Historical development of soil engineering — Soil structure — Phase relationship in soil —
Index properties of soil - Classifications of sail

UNITII  PERMEABILITY AND SEEPAGE | 9

One dimensional flow through soil — Permeability — Darcy’s Law — Field and laboratory permeability

tests — Factors affecting permeability — Flow through stratified soils — Uplift pressure and piping —
Seepage — Seepage flow — Introduction to flow nets — Quick sand phenomenon

UNIT COMPACTION AND CONSOLIDATION 9

Cbmpaction — Practor’s test — Moisture — Density relations — Field compaction methods — Factors
affecting compaction — California Bearing Ratio (CBR) test — Consolidation — Terzaghi's theory of
one dimensional consolidation — Laboratory test — Dejermination of co-efficient of consolidation

, ( m\
Bt of e Benaoatiomr
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UNIT IV STRESS DISTRIBUTION AND SHEAR STRENGTH 9

Stresses in soils — Concept of effective and neutral stresses — Stress distribution in soil media -
Boussinesq and Westergaard equation — Pressure bulb — Shear sirength — Tests on shear strength
of cohesive and cohesion less sail — Mohr coulomb’s theory and its failure — Newmark’s influence
chart

UNIT V SOLiPE STABILITY 9

Stability of slopes — Factor of safety — Bishop method — Use of stability number — Friction circle
method — Infinite slopes and finite slopes — Slope protection measures

B.E. - CE-R2021 - CBCS

LIST OF EXPERIMENTS

Specific gravity of soil solids

Grain size distribution — Sieve analysis and hydrometer analysis

Atterberg limits of soll

Field density Test (Sand replacement method and"cofe cutter method)

Permeability determination (constant head and falling head methods)

Determination of moisture — density relationship using standard Proctor compaction test
California Bearing Ratio Test

Direct shiear test in cohesionless soil

© e o

Unconfined compression test in cohesive soil

- Contact Periods:

Lecture: 45 Periods Tutorial: — Periods Practical: 30 Periods Project — Periods

—= s Total 75 Periods

TEXT BOOKS:

1. Punmia B.C, “Soil Mechanics and Foundations”, 10% edition, Laxmi Publications Pvt. Ltd., 2017
2. Murthy V.N.S, “Scil Mechanics and Foundation engineering”, 5" edition, CBS publishers &
Distributors, 2009

REFERENCES:

1. Arora K R, "Soil Mechanics and Foundation Engmeermg 7" edition, Standard Publishers, New
Delhi, 2019

2. Modi P N, “Soil Mechanics and Foundation Englneenng 7™ edition, Standard Book house,
New Delhi, 2019 .

3. Charles K. Alexander, Matthew N. O. Sadiku, “Electric’ Circuits”, 6% edition, McGraw Hill
Education, New Delhi, 2019

o o Depmmemott: i piiteering
KPR lnstitute of Engineering & Techunloy
Arasur (‘mmbatpn:-&j 407
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EVALUATION PATTERN:
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Continuous Internal Assessments

End Semester Examinations

(Theory)

Assessment |

(100 Marks)

Assessment |l
(Practical)
(100 Marks)

Theory
Examinations

Practical
Examinations

e Evaluation of.
. Individual , Laboratory (Examinations | (Examinations
Csmgnmednt; Written Observation, T will be will be
& S8 Stl’f“} ] Test Record est' | conducted for | conducted for
Pe"f""a" M = (Rubrics Based 100 Marks) 100 Marks)

roject / MCQ Assessments)

40 60 75 25
25 25 35 15
Total: 100

*Role Play / Group Discussions / Debates / Oral Presentations / Poster Presentations / Technical
presentations can also be provided.

o

Department of Civil Enginetring
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Category: PCC —|

U21CE404 HIGHWAY ENGINEERING L|T|P|J]|C
3|0|2|0|4

PRE-REQUISITES:
« Nil

COURSE OBJECTIVES:

e To understand the concept of Highway planning and alignment
e To evaluate about pavement design, construction and maintenance (as per IRC codes)
s To select the pavement evaluation and strengthening methods

COURSE OUTCOMES:

Upon completion of the course, the student wili be able to
CO1: Determine highway planning and alignment (Understand)
C02: Analyze geometric design of roads (Analyze)

CO3: Design various types of pavements (Analyze)

CO4: Identify various materials used (Apply)

CO5: Discuss the methods of pavement maintenance, evaluation and strengthening (Apply)

CO-PO MAPPING:

o e PO1|PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 [PO10|PO11|PO12|PSO1PSO2
CO1 3 2 1 - |- 1 - 1 1 - - - 1 1
co2 3 1 2 - - 3 - 3 3 - - - 3 -
COo3 3 3 2 - - 8 - 3 3 . - - 3 2
Cco4 3 1 1 - - 3 - 2 2 1 - - 2 -
CO5 3 3 2 - - 3 - 2 2 - B - 2 2

Correlation levels: 1: Slight (Low) 2. Moderate (Medium) 3: Substantial (High)

SYLLABUS:

UNIT | HIGHWAY PLANNING AND ALIGNMENT 9

Scope of Highway Engineering — Highway Development and planning in India — Highway Hierarchy
Highway Alignment — Factors controlling alignment — Engineering surveys for Highway alignment —
Classification of Urban and Rural Roads — Cross sections of different Roads

UNIT Il GEOMETRIC DESIGN OF HIGHWAY 9

Geometric design elements — Highway cross sectional elements — Sight Distance — Design of
Horizontal Alignment — Super elevation — PIEV Theory — Extra Widening on Curves — Horizontal
transition curves — Design of Vertical Alignments — Gradients & Curves - Geometric design of hill
roads (IRC Standards only)

UNIT 1l STRUCTURAL DESIGN OF HIGHWAY PAVEMENTS 9

agtors affecting design and performance of
tlexible pavement design methods as per

Flexible pavements — Components and functions — F
flexible pavements — Stresses in flexible pavement

¢ of Civil Engineerint
KPR Institute of Engineering & Technolod:
Arasur, Coimbatore-64 1407
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IRC standards — Rigid pavements — Components and functions — Factors affecting design and
performance of CC Pavements — Stresses in Rigid pavements

UNIT IV HIGHWAY MATERIALS AND CONSTRUCTION PRACTICE 9

Materials used in Highway construction — Desirable properties and testing of Highway materials —
Portland cement and Cement concrete — Features of Highway construction — Highway embankment
and sub grade — Construction of Flexible pavements — CC pavements

UNIT V PAVEMENT MAINTENANCE EVALUATION AND STRENGTHENING 9

Objectives of Highway maintenance — Types of maintenance — Defects in Flexible and Rigid
pavements — Types of failures, Causes and Treatment - Maintenance Management System -
Maintenance techniques — Evaluation of highway pavements — Pavement evaluation techniques —
Strengthening of pavements (Overlays)

LIST OF EXPERIMENTS

B.E. - CE - R2021 - CBCS

Determination of penetration value of Bitumen
Determination of specific Gravity of Bitumen
Determination of viscosity test on Bitumen
Determination of ductility value of Bitumen
Determination of softening point of bituminous material
Bitumen content by Centrifuge extractor

Marshall stability test and design of bituminous mix

A

Benkelman Beam deflection method (Demonstration only)

Contact Periods:
Lecture: 45 Periods Tutorial: — Periods Practical: 30 Periods Project - Periods
Total 75 Periods

TEXT BOOKS:

1. Khanna K., Justo C E G, “Highway Engineering”, 5" edition, Khanna Publishers, Roorkee, 2021.

2. Kadiyali L.R., "Principles and Practice of Highway Engineering”, 6" edition, Khanna Technical
Publications, New Delhi, 2019.

3. Subramanian K.P., “Highways, Railways, Airport and Harbour Engineering”, 4" edition, SciTech
Publications (India), Chennai, 2018.

'REFERENCES:

1. Yang H. Huang., "Pavement Analysis and Design”, 9" edition, Pearson Education Inc, South
Asia, 2012.

2. lan D. Walsh., "ICE manual of highway design and management”, ICE Publishers, 1% Edition,
USA, 2011.

3. Indian Road Congress (IRC), “Guidelines for the Design of Flexible Pavements”, 3 edition,
IRC: 37-2012.

7 Dévaftie enl of Civil Engineering
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Continuous Internal Assessments

End Semester Examinations

Assessment | Assessment Il
(Theory) (Practical) ;
Theory Practical
(100 Marks) (10.0 Matks) Examinations Examinations
“Individual Evaluation of
Individua Laboratory (Examinations | (Examinations
Assignment / Written Observation, will be will be
Case St'}'dy." ] Test | Record Test | conducted for | conducted for
Seminar / Mini (Rubrics Based 100 Marks) 100 Marks)
Project / MCQ Assessments)
40 60 75 25
25 25 35 15
50
Total: 100

*Role Play / Group. Discussions / Debates / Oral Presentations / Poster Presentations / Technical

presentations can also be provided.
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SEMESTER IV

U21CE405 HYDRAULIC ENGINEERING LABORATORY LI{ITIRPla]e

PRE-REQUISITES:

e U21CE302: Fluid Mechanics

* U21CEA402: Applied Hydraulics and Hydraulic Machinery

COURSE ORJECTIVES:

* To measure flow in pipes and determine frictional losses

* To develop characteristic curves of pumps and turbines

COURSE GUTCOMES:

Upon completion of the course, the student will be able to

CO1: Estimate the discharge in Bernoulli's experiment and Rotameter (Apply)
CO2: Measure the theoretical and actual discharge in Venturimeter and Orificemeter (Apply)
CO3: Predict the Major and Minor losses in pipes (Apply)

CO4: Examine the characteristic curves for various turbines (Apply)

COS: Identify the characteristic curves of various pumps (Apply)

CO-PO MAPPING:

COs e PO1|PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | POS |PO10 PO11|PO12|PSO1|PS0O2
CO1 3 - 3 3 - 1 1 2 3 1 £ 3 3 3
co2 3 - 3 3 - 1 1 * 3 1 E 3 3 ¥
COo3 3 . 3 3 - 1 1 # 3 1 = 3 3 =
CO4 3 = 3 3 - 1 1 - 3 1 = 3 & =
Co5 3 = 3 3 - 1 j 1 = 3 1 = 3 3 =

Correlation levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)

LIST OF EXPERIMENTS

FLOW MEASUREMENT

1. Calibration of Rotameter

2. Calibration of Venturimeter

3. Calibration of Orifice meter

4. Bernoulli's Experiment

LOSSES IN PIPES

5. Determination of friction factor in pipes

6. Determination of minaor losses

W.qf(‘ivﬂ Enginoering
KPR lastitie of.Engineering & Techindogy
Arasur, Coimbatcire-64 1407
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PUMPS

7. Characteristics of Centrifugal pumps

8. Characteristics of Gear pump

9. Characteristics of Submersible pump

10. Characteristics of Reciprocating pump

TURBINES

11. Characteristics of Pelton wheel turbine

12. Characteristics of Francis turbine/Kaplan turbine

Contact Periods:
Lecture: — Periods Tutorial: — Periods Practical: 60 Periods Project ~— Periods
Total 60 Periods

REFERENCES:

1. Sarbjit Singh "Experiments in Fluid mechanics”, 1% edition, Prentice hall of India Pvt Ltd, Delhi,
2009.

2. “Hydraulic Laboratory Manual”, Centre for Water Resources, Anna University, 2004.

3. Modi P.N and Seth " Hydraulics and Fluid Mechanics including Hydraulic Machines" 22"
edition, Standard Book House New Delhi. 2018 .

EVALUATION PATTERN:

Continuous Internal Assessments
Evaluation of Laboratory Observation,
-Record i Test .
(Rubrics Based Assessments) End Semester Examinations
75 25 '
100 100
60 40
100

1%
s X W
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: SURVEY CAMP
U21CE406 LIT|IP{J]E
ZAEEAR (Two Weeks during Semester Vacation) ’ l J I
2Weeks | 1

PRE-REQUISITES:
¢ U19CE304: Engineering Survey

COURSE OBJECTIVES:

* To get practical training in survey field works, traverse and contour the given area

COURSE OUTCOMES:

Upon completion of the course, the student will be able to

CO1: Apply the knowledge in contouring the area (Apply)

CO2: Develop the Longitudinal Sectioning and Cross Sectioning of the given area (Apply)
CO3: Perform survey using total station and GPS (Apply)

CO4: Demonstrate the field waork using drone survey instruments (Apply)

CG-PC MAPPING:

COs FOR PO1|PO2|PO3 | PO4 | PO5 | POG | PO7 | PO | POY PO10/PO11|PO12|PSO1|PSO2
CO1 3 3 2 3 3 1 - - 3 3 2 3 3 3
co2 3 3 2 3 3 1 - - 3 3 2 3 3 3
CO3 3 <! 2 3 3 1 - - 3 3 2 3 3 3
CO4 3 3 2 3 3 1 - - 3 3 2 3 3 3

Correlation levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)

LIST OF EXPERIMENTS

Triangulation and Trilateration

Radial Contouring

Square Contouring

Longitudinal sectioning

Cross sectioning

Traversing and elevation between area calculation using — Total station
Traversing — GPS

5Sun and star observation using azimuth

Drone survey

CEONDOAWN

Contact Periods:
Lecture: — Periods Tutorial: — Periods Practical: 2 weeks Project — Periods

Total : 2 weeks

Jn
Head Of'tfie Deparmment .
Department of Civil Engineering
KPR institute of Engineering & Technology
Arasur, Coimbatore-641407
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Continuous Internal Assessments

—

Evaluation of Laboratory Observation,
Record Test -
(Rubrics Based Assessments) End Semester Examinations
75 25
100 100
B0 40
100
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U21SSG01 SOFT SKILLS — | LiT(Prlyglec
5 ofl2]o 1]

PRE-REQUISITES:
o Nijl

COURSE OBJECTIVES:

* Toinculcate potential skills and to work as a team effectively,
* To develop confidence and enhance interpersonal skills,

COURSE OUTCOMES:
Upon completion of the course, the student will be able to
CO1: Enhance decision making and negotiation skills (Analyze)

CO2: Maintain open, effective, and Professional Communication (Apply)

CO-PO MAPPING:

Cosos PO1 |PO2| PO3 |PO4 |PO5 PO6|PO7|PO8 F’OQ PO10 | PO11 | PO12 | PSO1 PS0O2
cO1 - - - - - - - - - 3 - 2 - -
co2 - - - - - - - - 2 3 - 1 - -
Caorrelation levels:  1: Slight (Low) 2: Mederate (Medium) 3: Substantial (High)

SYLLABUS: )

UNIT | VERBAL COMPETENCE ; 10

Verbal Analogy — Spotting Errors — Ordering of Sentences — Cloze Test — Effective Listening —
Reading Comprehension

UNIT Il EFFECTIVE COMMUNICATION 10

Overcoming Communication Barriers — Body Language and its Etiquettes — Contextual
Communication — 7C’s of Communication — Listening to Documentaries

UNIT I INTERPERSONAL SKILLS 10

Group Decision Making — Paralanguage —~ Negotiation Skills — Preparation & Planning, Bargaining &
Problem Solving —Self Grooming — SWOT Analysis

Contact Periods:
Lecture: - Periods Tutorial: - Periods Practical 30 Periods Project - Periods
' Total 30 Periods

TEXT BOOKS:

1. Prashant Sharma,“Soft Skills: Personality Development for Life Success” 1% edition, BPB
Publications,2022.

2. Suresh Kumar E, Sreehari P and Savithri J, “Communication Skills and Soft Skills: An Integrated
Approach”, 1% edition, Dorling Kindersley, 2011.

REFERENCES: _
1. Jeff Butterfield, “Problem Solving and Decision Making®, 2" edition, Course Technology, 2010.

A\
r’)'\(\
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2. Wushow Bill Chou, "Fast-Tracking your Career: Soft Skills for Engineering and IT
Professionals”, 1% edition, |IEEE Press, 2013.

EVALUATION PATTERN:

Continuous Internal Assessments Marks
Test -1 50
Test -l 50
Total 100

)¢):
e o Head: partment
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;Gétegory: PCC

U21CE501 | DESIGN OF REINFORCED CONCRETE STRUCTURES |L | T|P|J | C
3 (10|04

PRE-REQUISITES:
= Nil

COURSE OBJECTIVES:

* To understand the basic concepts of Limit state design using Indian standard codes and special
publication

* Toknow the design concepts of all the structural members and learn economical design for
materials saving

* Toidentify the design methodologies by limit state design for the beams, slabs, caolumn and
footings

COURSE OUTCOMES:

Upon completion of the course, the student will be able to

CO1: Apply the usage of IS codes in design of reinforced concrete struciures (Apply)

CO2: Identify the'types and design of beams and slabs (Apply)

CO3: Design the uniaxial and biaxial bending of column (Apply)

CO4: Design the simple footings, combined footing and Mat foundation (Apply)

COS: Develop skills in design of staircase, water tank, Septic tank and Lift (Apply)

CO-PO MAPPING:

COs o PO1|PO2 | PO3 | PO4 | PO5 | POB | PO7 PO8 | POS PO1D—E011 PO12|PSO1|PS0O2
co1 3 3 2 - - s - 2 - 1 - 1 3 3
co2 3 3 2 - - 2 - 2 - 1 - 1 3 3
Cco3 3 3 2 - - 2 - 2 - 1 - 1 3 3
CO4 3 3 2 - - 2 - 2 - 1 - 1 3 3
CO05 3 3 2 - - 2 - 2 - 1 - 1 3 3

LCorrelation levels: 1: Slight (Low) 2: Moderate (Medium) 3! Substantial (High)

SYLLABUS:

UNIT | INTRODUCTION TO LIMIT STATE METHOD 9

Introduction - Concept of limit state method - Analysis and design of singly and doubly reinforced
rectangular and flanged beams. ’

UNIT NI DESIGN OF BEAMS AND RC SLABS 9

Design of RC Beams for combined bending shear and torsion - Design of different 'types of slabs -
One way slab - Two-way slab — One way continuous slab.

UNIT 11l DESIGN OF RC COMPRESSION MEMBERS ' 9

Design of column for axial load - Uniaxial — Biaxial ing.

/
o LA
ead of STl
 Departmen;i or Civil Engineeri
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UNITIV  DESIGN OF RC FOUNDATION 9

Design of wall footing- Design of isolated and combined footing — Raft foundation.

UNITV DESIGN OF MISCELLANEOUS STRUCTURES g-

Types of staircases — Design of doglegged staircase - Design criteria for septic tanks, water tanks,
Lift pit, Stair head room and Lift machine room as per codal provisions. .
Contact Periods:

Practical: — Periods Project — Periods

Total 60 Periods

Lecture: 45 Periods Tutorial: 15 Periods

TEXT BOOKS:

1. Subramanian, N. "Design of Reinforced Concrete Structures”, 3 gdition, Oxford University
Press, New Delhi, 2013.

2. Raju N. Krishna, "Reinforced Concrete Design: Principles and Practice”, 2™ edition, CBS
Publishers & Distributors Pvt. Ltd., New Delhi, 2012.

REFERENCES:

1. B.C. Punmia. Ashok K. Jain and Arun K. Jzin, Limit State design of Reinforced Concrete, 3™
edition, Laxmi Publications (P) Ltd., New Delhi, 2016.

5 Devadoss Menon and Pillai S., "Reinforced Concrete Design”, McGraw Hill Education India
Private Limited; 3" edition 2009.

3. P.C.Varghsss, Limit State Design of Reinforced Concrete, Prentice Hall of India, Pvt. Ltd.,New
Delhi, 2" edition, 2008.

4. 1S 456 2000 Plain and Reinforced Concrete - Code of Practice.

5. Unnikrishna Pillai and Devdas Menon, Reinforced Concrete Design (Third Edition), 31 edition,

~ Tata Mc Graw Hill Publishing Company Ltd., New Deihi, 2017.

6. hitps://archive nptel.ac.inicourses/1 05/105/105105105/

EVALUATION PATTERN:
Continuous Internal Assessments
Assessment | Assessment Il
(100 Marks) (100 Marks) -
= n emester
“Individual “Individual Tatal Intsmmal Examingtl
2 : Assessments xaminations
Assignment / Witten Assignment / Written
Case Study / Test Case Study / Terst '
Seminar / Mini Seminar / Mini
Project / MCQ Project / MCQ
40 60 40 60 200 100
40 60
Total
100

*Role Play / Group Discussions / Debates / Oral Presentations / Poster Presenta

presentations can also be provided.

Head 0
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SEMESTER V

U21CE502 STRUCTURAL ANALYSIS | LiT!|ep ’ J |l c
3/ 1]o0]o] 4

PRE-REQUISITES:

* U21CE201: Engineering Mechanics
* U21CE303: Strength of Materials |
* U21CE401: Strength of Materials ||
COURSE OBJECTIVES:

* To understand the basic theory and concepts of structural analysis
* To calculate energy and classical methods for the analysis of buildings
* Toidentify and analyse arches, cables and suspension bridges

COURSE OUTCOMES:

- Upon completion of the course, the student will be able to
CO1: Analyze the continuous beams and plane frames by strain energy method (Analyze)
CO2: Examine the continuous beams and rigid frames analysis by slope defection method (Analyze)
CO3: Analyze the continuous beams and rigid frames by moment distribution method (Analyze)
CO4: Identify and analyze different types of arches (Apply)
COS5: Compute forces on cables and suspension bridges with stiffening girders (Analyze)

CO-PO MAPPING:

POs

co PO1|PO2 POS—ECM POs5 | POB | PO7 | POS | POS PO10 |PO11| PO12 | PSO1 PS02
CO1 3 3 3 - - - 2 - - 1 - 1 2 2
enz .3 | 3| 3 el N 1 - 1 2 2
cos | 3 (3| 3] - T B L 1 2 2
Cco4 3 3 3 - E - 2 - - - - 1 2 2
CO5 3 3 3 - - - 2 - - - - 1 2 2
Correlation levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High) |

SYLLABUS:

UNITI . FUNDAMENTAL CONCEPTS AND STRAIN ENERGY M'ETHOD 9+3

Definition and Determination of Static and Kinematic Indeterminacy — Analysis of continuous beams,
plane frames and indeterminate plane trusses by strain energy method (up to two degree of
redundancy)

UNIT 1i SLOPE DEFLECTION METHOD 9+3

Dispiacement method concept — Slope deflection equations — Fixed end moments — Analysis of
continuous beams — Sinking of Supports — Analysis of single storey and single bay rectangular vertical
frames with and without sway

UNIT liL MOMENT DISTRIBUTION METHOD 9+3

Basic concepts — Stiffness factor, Distribution factor nd Carry over factors — Fixed end moments —
Analysis of continuous beams — Sinking of Sup = Analysis of single storey and single bay

Department of Civil Engineering
KPR Institute of Engincering & Technology
Arasur, Coimbatore-64 | 407
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rectangular vertical frames with and without sway
UNIT IV ARCHES 9+3

Three hinged arch — Two hinged arch — Parabolic and semicircular arches — Concentrated loads —
Uniform loads — Temperature effects — Determination of Reaction, Normal Thrust, Radial shear and
Bending Moment

UNIT V CABLES AND SUSPENSION BRIDGES . 943

Components and their Functions — Analysis of cable under concentrated loads and UDL — Shape of
cable under self-weight — Anchorage of suspension cables — Bending Moment and Shear Force in
three hinged stiffened girders — Max Bending Moment due to single concentrated load and UDL— Two
hinged stiffened girders :

Contact Periods:
Lecture: 45 Periods  Tutorial: 15 Periods Practical: — Periods Project — Periods
Total 60 Periods

TEXT BOOKS:

1. Vaidyanathan R., PerumalP. “Comprehensive ‘Structural Analysis”, 13" edition, Vol 1 and I,
Laxmi Publications, 2019
2. Punmia B.C., "Theory of Structures”, 28" edition, Laxmi Publications, 2017

'‘REFERENCES:

1. Reddy C.S., "Basic Structural Analysis”, 4™ edition, Tata McGraw-Hill Publications, 2011

2 Bhavikatti S.S., "Structural Analysis”,Vol.| and II, 8" edition Vikas Publishing House, 2013

3. Punmia B.C., “Strength of Materials and Mechanics of Structures” Vol.Il, 6™ edition, Standard
Publishers,2007

"E\MLL_]‘A‘TI ON-PATTERN:
Continuous Internal Assessmernits
Assessment| Assessment Il
(100 Marks) (100 Marks) i
. nd Semester
*ndividual *Individual 1"’“" internal F G
3 : ssessments
Assignment / Written | Assignment / Writte
Case Study / Test Case Study / Te]t =
Seminar / Seminar / s
Project / MCQ Project / MCQ
40 60 40 60 200 100
Total 40 60
L 100 B

*Role Play / Group Discussions / Debates / Oral Presentations / Poster Presentations | Technical
presentations can also be provided.

V)
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SEMESTER V

—Category: PCC
U21CE503 ENVIRONMENTAL ENGINEERING | LTl P
3 0 0 0 3

PRE-REQUISITES:
s Nil

COURSE OBJECTIVES:

= Tolearn the process of water supply and distribution
e To explore the various water treatment technigues
* To gain the knowledge on planning and implementation of water supply projects

COURSE OUTCOMES:
Upon completion of the course, the student will be able to
CO1: Calculate the waler demand for a water supply project (Apply)
CO2: Perform ihe tests on water quality parameters (Apply)
CO3: Design the water treatment units (Apply)
_ CO4: identify the various techniques in advanced water treatment methods (Understand)
COS5: Plan the water supply for a city (Apply)

CO-PO MAPPING:

Cos o PO1|PO2 | PO3|PO4 | PO5 | PO6 | PO7 | POS POg |PO10| PO11 [ PO12 |PSO1 F’SO]
Co1 A 2 - - 1 1 1 - - - 1 - i
co2 - - 2 - 2 1 1 1 . - - - - -
cos 2 - 2 - - 1 1 1 - 1 E 1 - 1
CO4 - - - - - 1 1 - - = - . - -
Co5 1 - 2 - - 1 1 - - - 1 1 - 1

[Correlation levels:  1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)

SYLLABUS:

UNIT | WATER DEMAND AND CONVEYANCE SYSTEM 9

Water demand — design period — population forecasling methods — sources of water — hydrological
concepts — ground water and its development. conveyance of water — intake structures — Pipe
materials — corrosion — laying of pipes — pipe appurtenances.

UNIT I CHARACTERISTICS OF WATER 9

Physical, Chemical and Microbiclogical quality parameters. Drinking water quality criteria and
standards. conventional contaminants and emerging contaminants — Impact on human health and
Environment

UNIT I CONVENTIONAL TREATMENT UNITS AND DESIGN 9

Process, Mechanism and Design of conventional treatment units:  Aeration, Screening,
Sedimentation, Coagulation and Floceulation, Filtration and Disinfection

3

Heagl
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UNIT IV ADVANCED TREATMENT UNITS 8

Process and Mechanism of an advanced treatment units: Water softening, Adsorption and lon
exchange processes, Electro coagulation, Desalination, Membrane filtration, Reverse osmosis,
Electrodialysis, Treatment of specific contaminants: Fluoride, Nitrate, Iron, Manganese and Arsenic
etfc.

UNIT V PLANNING AND MAINTENANCE OF WATER SUPPLY PROJECTS 9

Water distribution system — House service connection — storage reservoirs — plumbing system ina
buiiding. Planning: rural, urban and metropolitan water supply project and its implementation.
Operation and maintenance: water supply to buildings, rural, urban and metropalitan

Contact Periods:
Lecture: 45 Periods Tutorial: - Periods Practical: 0 Periods Project - Periods
Total 45 Periods

TEXT BOOKS:

1. Garg, S.K. “Water Supply Engineering”, Vol. 24" edition, Khanna Publishers, New Delhi, 2021
2. Punmia, B. C., Ashok Jain and Arun Jain, “Water Supply Engineering”, 18" edition,
Laxmi Publications (P) Ltd., New Delhi, 2014

REFERENCES:

1. “Manual on Water Supply and Treatment”, CPHEEO, Ministry of Urban Development,
Government of India, New Delhi, 1999

EVALUATION PATTERN:
Continuous Internal Assessments
Assessment} = _Assessmentll — — S
(100 Marks (100 Marks)

*Individual *Individual o
Assignment / ! Assignment / . Total internal n
Case Study / V\:";'Itteﬂ Case Study / Written | Assessments | _ Semester

Seminar / Mini - Seminar / Mini | 15t Examinations
Project / MCQ Project / MCQ
40 60 40 60 200 100
Total 40 60
100

*Role Play / Group Discussions / Debates / Oral Presentations / Poster Presentations [ Technical
presentations can also be provided.

], o ~ G
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U21CE504 . GISLABORATORY L{T|P|J]|cC

00| 4|23

PRE-REQUISITES:
e Nil

COURSE OBJECTIVES:

* Totrain the students on using GIS software for simple applications

e To provide an exposure to spatial data, input, output processes and its practical applications in
Civil Engineering

COURSE OUTCOMES:

Upon completion of the course, the student will be able to

CO1: categorize the types of GIS data and layers (Apply)

CO02: digitize the satellite image or scanned map (Apply)

CO3: register the digitized map with the real earth coordinates (Apply)

CO4: ;I:erfnrm overlay analysis to select the site for any applications (Apply)

COS: prepare a map for land use / land cover (Apply)

CO-PO MAPPING:
v PO1 | PO2 lP03 PO4 | PO5 | PO6 | PO7 PDEIB PO9 PD10.PO11 PO12|PSO1 F’Sj

COs o2
cO1 g | G e S IR - - 2 2 .
co2 2, - - 2 3 - . . 1 - s . 2 5
Co3 2 - - - 3 - - - 1 - - - - 2
CO4 2 - 2 B 3 - - - 1 - 3 - 2 2
CO5 2 - 2 - 3 - - - 14 - 3 - 2 2

Correlation levels: 1: Slight (Low) 2: Mcderate (Medium) 3: Substantial (High)

LIST OF EXPERIMENTS

1. Classifications of spatial data, layer and symbol concept using a GIS software

2. Importing raster layer and vector layer in GIS

3. *Onscreen digitization for points, lines and polygons for a map

4. Cleaning up the data, error removal and topology building

5. GPS data collection for utilities and GCP for georeferencing

6. Attribute data query on maps, simple analysis

7. Simple overlay and weighted overlay

8. DEM, TIN creation and Cast path analysis

9. Preparation of Land use / Land cover map usii

ne _D'Sﬁartmem
Sl Civil Engineesing
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10. Output generation and cartographic design of maps
Contact Periods:
Lecture: — Periods Tutorial: — Periods Practical: 60 Periods Project 30 Periods

REFERENCES:

Total 90 Periods

1. Chandra M. and Ghosh S. K., “Remote Sensing and Geographic Information System”, Narosa

Publishing House, 2017 ;
2. Jensen, John R., "Remote Sensing of the Environment”, An Earth Resource Perspective,
2nd edition, Prentice Hall, New Jersey, 2013 3
3. Albert C.P.L.O, Yorig K.W. “Concept and Techniques of GIS”, Prentice Hall Publishers, 2006

EVALUATION PATTERN:

. Confinuous Hﬁrﬁﬂuh..;-_r: T '_ETH:!-m
Assessmaent | [Praclicall =  Aas e iiia Examinations
- (100 Marks) :' "'"“"‘;'u“j:" | [Project) ) o
Evaluabion of I —— (V00 Marky)
Lsboratory | Phtose a2l
I:Fl:-l.l:riﬂ ﬁ:ﬁm Tess | Review | | D56 | Revew | (Examinations will be
IN
s conducted for 100 Marks]
) 75 25 | 18 s || e |
1 5 50
' L = AL
Totak 100

() g S
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U2185G02 SOFT SKILLS - Ii NEIE ‘ c
0o (0|20 [ 1

PRE-REQUISITES:

« Nil

COURSE OBJECTIVES:

¢ To understand the importance of communication and enhance self confidence

* To acquire employability skills ;

COURSE OUTCOMES:
Upon completion of the course, the student will be able to
CO1: Actlively participate in Group Discussion (Analyze)

CO2: Enhance interview skills and make effective Presentation (Apply)

CO-PO MAPPING:

pos PO1|PO2|PO3 | PO4 | PO5 | POB | PO7 PO8 | P09 [PO10[PO11|PO12|PSO1 PSC2

COs
CO1 - - - - - - - - 2 3 - - - -
CO2 - - - - B - - - 2 3 - - - -
Correlation levels: 1: Slight (Low) 2: Moderate (Medium)” 3: Substantial (High)
SYLLABUS:
UNIT I PRESENTATION SKILLS 10

Presentation Techniques — Time Management Techniques — Body language — Managerial Skills —
Making Effective Presentation

UNIT I GROUP DISCUSSION AND PUBLIC SPEAKING 10
Introduction to Group Discussion — Understanding Group Dynamics — Group Discussion
Strategies— Activities to Improve GD Skills — Public Speaking Techniques — Public Speaking Activity
UNIT I INTERVIEW SKILLS 10

Listening to Interviews — Preparation for the Interview — Interview Techniques and Etiquettes —
Handling Stress Interview — Mock Interview — Online Interview Techniques

Contact Periods: i
Lecture: -Periods Tutorial:  -Periads Practical: 30 Periods Project - Periods
Total 30 Periods

TEXT BOOKS:

1. Prashant Sharma, "Soft Skills: Personality Development for Life Suctess", BPB Publications,
15! edition,2022.
2. Leader Interpersonal and Influence Skills: The Soft Skills of Leadership.” Routledge

Publications, 2014.
rt’}n
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REFERENCES:
1 Ghosh B N, “Managing Soft Skills for Personality Development”, 1%t edition Tata McGraw-Hill,
2012.

2 Nitin Bhatnagar and Mamtia Bhatnagar. “Effective Communication and Soft Skills Strategies for
Success”, 1% edition, Pearson Education, 2012.

EVALUATION PATTERN:

=
Continuous Internal Marks
Assessments .
Test -1 50
Test -1l 50
Total 100
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U21CE601 ENVIRONMENTAL ENGINEERING II LiT|P|]J]C

3|o0o|(0|0O0] 3

PRE-REQUISITES:
s U21CE503: Environmental Engineering |

COURSE OBJECTIVES:
= To provide Knowledge of sources and flow rates of wastewater and characteristics of Municipal
waste walter

« Tointroduce new developments in the field of waste water treatment

« To prepare students for higher studies and research in the field of wastewater
treatment technclogy

COURSE OUTCOMES:

Upon completion of the course, the student will be able to

CO1: Qutline the quality and quanlily of wastewater (Apply)

CO2: Design the primary wastewater treatment technologies (Apply)

CO3: Design the secondary wastewater treatment technologies (Apply)

CO4: Infer decentralized wastewater treatment approach for sustainability (Apply)

COS5: Perform the sludge treatment (Apply)

CO-PO MAPPING:

COs. 0% PO1| PO2 |PO3 | PO4 | PO5 | PO6 |PO7|PO8 |POY|PO10{PO11| PO12 |PSO1| PSO2
CcO1 - 1 2 - - 2 2 1 - - - - - -
cO2 1 2 2 - - 2 2 1 - 1 - 2 = 1
CO3 1 2 2 - 1 2 2 1 - 1 - - - 1
CO4 1 2 2 - 1 202 1 - 1 - 2 5 1
CcOo5 - 1 1 - - 2 2 1 |- - - - - - -

Correlation levels:  1: Slight (Low) 2: Moderate (Medil.;m) 3: Substantial (High)

SYLLABUS:

UNIT I INTRODUCTION OF WASTE WATER

Components of Wastewater Flows — Wastewater Sources & Flow rate — Variations in Flow rates &
Strenglh — Characteristics of Wastewater — Quantity of Wastewater, review of sewer design
considerations — Minimum Size of Sewer — Limiting Velocities — Peak Factor Sewage Pumping,
Location, Capacity, Pumping Station Design.

UNITII PRIMARY TREATMENT OF WASTEWATER

Physical Unit Opérations — Functions and design — Screening, Grit Removal, Oil & Grease Removal,
Primary Sedimentation tanks and its types — Ceonstruction, operation and maintenance of treatment

units
bl
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UNIT I SECONDARY TREATMENT OF WASTEWATER 9

Microbial Growth Processes — Suspended & Attached processes — Activated Sludge Process —
Trickling Filters, Secondary Clarification tank — Aerated Lagoons — Oxidation Ditch — Anaerobic
Lagoons — UASB — Septic Tank — Anaerobic Baffled Reactor.

UNITIV DISPOSAL OF WASTE WATER AND DECENTRALIZED WASTEWATER 9
TREATMENT

Standards for Disposal — Methods — dilution — Self-purification of surface water bodies — Oxygen sag
curve — Streeter Phelp’s Model — Stream Classification — Effluent Standards for Discharge into
Surface Water & on Land. Concept of decentralized wastewater treatment systems — Case studies
with sustainability approaches.

UNITV SLUDGE TREATMENT 9

Solid Sources — Characteristics & Quantities — Sludge Pumping — Introduction to mass balance
approach — Treaiment — Thickening — Stahilization — Design of Sludge Digester — Conditioning,
Dewatering, Drying, Ultimate Disposal of Sludge Solids — Treatment of waste water using
Nanotechnology.

B.E. - CE - R2021 — CBCS

Contact Periods:

Lecture: 45 Periods 0 Periods

45 Periods

— Periods  Project:

Total:

Tutorial: — Periods Practical:

TEXT BOOKS:

1. Modi, P. N., “Sewage Treatment and Disposal & Waste Water Engineering”, Vol Il., 23™ edition,
Standard book house since 1960, Revised edition January 2020.

2. Saniosh kumar Garg, “Sewage Waste Disposal and Air Pollution Engineering - Environmental
Engineering” (Volume — 2), 18" edition, Khanna Publishers, 2021 Edition.

3. Manual on sewerage and sewage Treatment (Second Edition) prepared by the expert
committee, constituted by the Government of India, Central Public Health, and Environmental
Engineering Organization (CPHEEQ), Ministry of Urban~Development, New Delhi, December
1993.

REFERENCES:

1. Metcalf & Eddy, "Wastewater Engineering: Treatment and Reuse”, 4™ Edition, Tata McGraw Hill
(2nd Edition), year 2012, (ISBN: 0070495394 / 9780070495395).

2. Peavey, H.S.Rowe, D.R., and Tchobanoglous, “Environmental Engineering”,
McGraw-Hill 46 Book Company, Revised edition January 2020.

EVALUATION PATTERN:

2m  edition,

Continuous Internal Assessments
Assessment | Assessment I
(100 Marks) (100 Marks)
*ndivi R Total Internal | End Semester
Individual o Individual Acsasainionts Examinations
Assignment / ; ssignment / :
Case Study / ‘J\_!lf:attset.n Case Study / Vb%r:;cf;n
Seminar / Mini Seminar / Mini
Project / MCQ Project/ MCQ
40 60 40 60 - 200 100
Total 40 60
100

*Role Play / Group Discussicns / Debates / Oral Presentations / Poster Presentations / Technical
presentations can also be provided.

. ... Department.of Civil Engineering
~ KPR institute:of Engineering & Technodoy
Arasur, Coimbatore-64 1407
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U21CE602 STRUCTURAL ANALYSIS Ii LI T|P|J|C
3/0|0|0]3

PRE-REQUISITES:

U21CE201: Engineering Mechanics
U21CE303: Strength of Materials |

U21CEA401: Strength of Materials |l
U21CE502: Structural Analysis |

U21MA101: Calculus and differential equations

COURSE OBJECTIVES:

= To understand the concept of influence lines
= To solve by using classical methods for analysis of buildings
s To compute plastic analysis of beams and rigid frames

COURSE OUTCOMES:
Upon completion of the course, the student will be able to

CO1: Analyze the determinate beams with moving loads by using influence lines (Analyze)

CO2: Examine the indeterminate structures by using influence lines (Analyze)

CO3: Analyze the continuous beams, indeterminate plane frames and trusses by matrix
flexibility method (Analyze)

CO4: Analyze the continuous heams, indeterminate plane frames and trusses by matrix stiffness
Method (Analyze)

CC5: Compute plastic analysis of beams and frames (Analyze)

CO-PO MAPPING:

COZOS PO1 | PO2 | PO3 |[PO4| PO5 [POB| PO7 | PO8B | PO9 (PO10|PO11|PO12|PSO1|PSO2
CO1 3 3 3 - - 1 - - - 1 = 1 2 2
TAEREIE IR rarm
gns.| & | 3 |AuNEREE e ) - < B -} Tl | @
coa | 2 | sl gl = = 1*1 -] -] - | 1 « |-yl 2 3
CO5 3 3 3 B - 1 - - - 1 - 1 2 2

ICorreIation levels:  1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)

SYLLABUS:

UNIT | ROLLING LOADS AND INFLUENCE LINES FOR DETERMINATE BEAMS 9

Single concentrated load moving on the span — UDL longer than the span — UDL shorter than the
span— Two concentrated loads — Series of concentrated loads —Influence lines for reactions, shear
force, bending moment and Load Paosition for Absolute maximum Bending Moment.

UNIT I INFLUENCE LINES FOR INDETERMINATE STRUCTURES 9

Muller Breslau’s principle — Application of Muller Breslau's principle to indeterminate beams.

Department of Civil Engincering
KPR Inatitute of Engineering & Technology
- Arasur, Coimbatore-641407
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UNIT Il MATRIX FLEXIBILITY METHOD 9

Analysis of continuous beams, indeterminate frames and trusses with maximum two degrees of static
indeterminacy. ' ;

UNITIV ~ MATRIX STIFFNESS METHOD 9

Analysis of continuous beams, indeterminate frames and trusses with maximum two degrees of
kinematic indeterminacy

UNIT V PLASTIC ANALYSIS 9

Statically indeterminate structures — Beams in pure bending — Plastic moment of resistance — Plastic
modulus — Shape factor — Load factor — Plastic hinge and mechanism — Static and kinematic
methods —Upper and lower bound theorems—Plastic analysis of indeterminate beams and frames

B.E. - CE — R2021 — CBCS

Contact Periods:
45 Periods — Periods

45 Periods

Project
Total

Lecture: Tutorial: 0 Periods Practical: = Periods

TEXT BOOKS:

1. Vaidayanathan R and Perumal P., "Comprehensive Structural Analyéis", 6" edition, Vol.l and |1,
Laxmi publications, 2019.
2. Reddy C.S., "Basic Structural Analysis®, 4™ edition, Tata McGraw Hill Publishing Co, 2013

REFERENCES: :
1. Ramamurtham S, “Theory of structures”, 2™ edition, Dhanpat Rai& Sons, New Delhi, 2013

2. Punmia B.C, “Strength of Materials and Mechanics of Structures”, Vol. Il, 1% edition,
Standard publishers, 2007 :

EVALUATION PATTERN:

Continuous Internal Assessments
Assessment | Assessment
(100 Marks) (100 Marks)
i e - Total Internal End Semester
In_dl\.-'ldual Individual AsBouaImants Examinations
Assignment / Written Assignment / Wiitt
Case Study / Test Case Study / 'I[:as?n
Seminar / Seminar / Project
Project / MCQ /I MCQ
40 60 40 60 200 100
Total 40 60
100

*Role Play / Group Discussions / Debates / Oral Presentations / Poster Presentations / Technical
presentations can also be provided.

D
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SEMESTER VI

<

U21CE603 DESIGN OF STEEL STRUCTURES

3| 0|)2/|0] 4

PRE-REQUISITES: _
o U21CE303 - Strength of Materials |
» U21CE401 - Strength of Materials I
COURSE OBJECTIVES:

e To know the connections in steel structures.
¢« To introduce the limit state design of struciural steel members subjected to compressive,
tensile and bending loads, including connections.

* To design the structural system for roof trusses as per current codal provisions.

COURSE OUTCOMES:

Upon completion of the course, the student will be able to

CO1: Design the bolted connections (Apply)

CO2: Design the welded connections (Apply)

CO3: Determine the design strength of tension and compression members (Apply)
CO4: Select the suitable size and shape of beams according to design criteria (Apply)
CO5: Compute design loads on steel trusses as per IS codal provisions (Apply)

CO-PO MAPPING:

COSS PO1|PO2 | PO3 | PO4 | PO5 | PO6 | POT | POS | POS | PO10 | PO11 PO12 | PSO1 |PS02

" CO1 2 2 2 1 2 - - - 3 2 2 - 2 2 2
CcOo2 2 2 2 2 - - = 3 2 2 - 2 2 2
CO3 2 2 2 2 = - - 3 2 2 - 2 2 2
Cco4 2 2 2 2 - - - 3 2 2 - 2 2 2
CO5 2 2 2 2 - - - 3 2 2 - 2 2 2
Correlation levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)

SYLLABUS:

UNIT | INTRODUCTION AND BOLTED CONNECTION 9

Fundamental Concepts of limit state design of structures — Different types of rolled steel sections -
available to be used in steel structures — Stress-Strain relationship -for mild steel. Connections:
Behaviour of boited joints — Design strength of ordinary black bolts — high strength friction grip bolts —
Pin connections — Simple connections — Eccentric bolted connections, Rivet connection.

UNIT I WELDED CONNECTION 9

Advantages of welding — Types and properties of welds —Types of joints — welded specifications —
Design of welded joints subjected to axial load — Eccentric welded connections.

UNIT Il TENSION AND COMPRESSION MEMBERS 9
Types of tension members — slenderness ratio — men%tenaion members — behaviour of
Dw.mof's?f-uii Engineering

KPR Institute of Enginzering & Technodogy
Arasur Coimbatore-od 1407



Centre for
Academic
Courses

B.E. - CE - R2021 - CBCS

)

KPRIET

Learm Bayond

Category: PCC

U21CE604 ENVIRONMENTAL ENGINEERING LABORATORY L|T|P|J]|C
Qo D 2|2

PRE-REQUISITES:

e U21CE053: Environmental Engineering |

¢ U21CEB01: Environmental Engineering Il

COURSE OBJECTIVES:

« To learn the characteristics of water quality parameters

e To gain the knowledge on effluent standards

= To explore the various water treatment techniques

COURSE OUTCOMES:

Upon completion of the course, the student wil! be able to

CO1: Apply the standard methods for the analysis of water and wastewater (Apply)

CO2: Analyze and quantify the physical and chemical quality parameters (Apply)

CO3: Calculate the coagulant dosage required for the treatment of water (Apply)

C04: Demonstrate the microbiological analysis of water and wastewater (Apply)

COS: Identify the advanced techniques in the water and wastewater quality analysis (Apply)

CO-POMAPPING: =

C;SOS PO1|PO2 | PO3 | PO4 | PO5 | POE | PO7 | PO8 | POY |PO10| PO11 |PO12 | PSO1 |PSO2
Co1 2 B 2 3 - 1 1 1 2 1 - 1 - 1
co2 - - 2 3 - 1 1 1 2 1 - - - -
COo3 2 - 2 3 - 1 1 1 2 1 - 1 - 1
co4 | - - - 3 - 1 1 1 2 1 - - - -
CO5 1 - 2 3 2 1 1 1 2 1 - 1 - 1
Correlation levels:  1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)

LIST OF EXPERIMENTS
The following tests can be performed for water or wastewater samples

Determination 6f pH, EC and Turbidity
Determination of Acidity and Alkalinity
Determination of Chlorides and Hardness
Determination of optimum coagulant dosage
Determination of Solids

Estimation of Residual Chlorine

N o o oo R

Determination of B.O.D

¢ Head oNUK
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8. Determination of C.0.D
9. Determination of Nitrates and Sulphates
10. Determination of Calcium, Potassium and Sadium
11. Microbiological study on MPN (Demonstration only)
12. Heavy metals determination - Chromium, Lead and Zinc (Demonstration only)
Contact Periods:
Lecture: 0 Periods Tutorial: 0 Periods Practical: 30 Periods Project: 30 Periods |

Total: 60 Periods

TEXT BOOKS:

1. Garg, S.K. "Water Supply Engineering”, Vol. |, 3 edition, Khanna Publishers, New Dejhi, 2016

2. Punmia, B. C., Ashok Jain and Arun Jain, “Water Supply Engineering®, 2™ edition, Laxmi
Publications (P) Ltd., New Delhi, 2014

3. S8antosh kumar Garg, “Sewage Waste Disposal and Air Pollution Engineering - Environmental
Engineering” (Volume — 2), Khanna Publishers, 2021 Edition, (ISBN: 878-81-7409-230-4).

4. Standard methods for the examination of water and wastewater, American Public Health
Association, 2017,

REFERENCES:

1. "Manual on Water Supply and Treatment’, CPHEEOQ, Ministry of Urban™ Development,
Government of India, New Delhi, 1999

EVALUATION PATTERN:

Continuous Intarmal _l...n..._.,_.,.; B End Semaiter
- - — AL L N | Examinastions
Assessmant | (Practical) Assessment || (Project) - o
- (100 Marks) _[100 Marks)
Evaluation of [ g ) Praciical
Laboralory I Examinatioms
Obsarvation, Resond Taui' | oo i Ht';-llhr R aaw [Examinaticns will be
(Rubrics Based L conducted for 100 Marks)
Ansensments)
TS5 25 15 L] 60
16 iE 50
il 50 s
| Todak 100

“Role Play / Group Discussions / Debates / Oral Presentations / Poster Presentations / Technical
presentations can also be provided.

(o
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= - KPR Institute of Engineering & Technolosgy;
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COMPUTER AIDED ANALYSIS AND DESIGN

U21CE605 LABORATORY

LITIBId| G

o|lo|4 0] 2

PRE-REQUISITES:

e U21CE501: Design of RC Elements

« U21CE502: Structural Analysis |

COURSE OBJECTIVES:

« To analyze and design of various RCC structural elements using Manual and ETABS software
e To Compare the results of manual design and software

COURSE OUTCOMES:

Upon completion of the course, the student will be able to

CO1: Analyze and design the various RCC structural elements manually (Analyze)
CO2: Analyze and design the beams and frames for different load cases (Analyze)
CO3: Analyze and design the multi-storey building (Analyze)

CO4: Analyze and design the RCC building for wind loads and seismic loads (Analyze)
CO5: Compare the manual design and software (Understand)

CO-PO MAPPING:

" Os"POS PO1|PO2 | PO3 | PO4 | POS | POB | PO7 | POB | POS [PO10[PO11|PO12|PSO1|PSO2
Co1 1 3 3 3 3 1 - - 2 2 - 2 2 2
co2 1 3 3 3 3 1 - - 2 2 - 2 2 2
CO3 1 3 3 3 3 1 - - 2 2 - | 2 2 2
CO4 1 3 3 3 3 1 - - 2 2 - 2 2 Z
CO5 1 3 3 3 3 1 - - 2 2 - 2 2 2

Correlation levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)

LIST OF EXPERIMENTS
1. Manual calculation of Beams, Slabs, Column & Footing
2. Analysis of continuous beam
3. Analysis of single storey frame
4. Analysis of multi-storey frame
5. Design of multi-storey frame
8. Analysis of multi-storeyed building
7.. Design of multi-storeyed building
8. Wind load and Seismic analysis on RCC building
9, Analysis and design of steel fruss
10. Comparative study of Manual Design and So

s A ﬂ)g}\")
B g af the Departmen
g Wof (‘mlﬁnmneermﬁ
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Contact Periods:
Lecture: — Periods Tutorial: — Pericds Practical: 60 Periods Project — Periods
Total 60 Periods
REFERENCES;

1. T.S.Sarma, —STAAD Pro V8ifor Beginnerss |, 1% Edition, Notion Press, 2014,
2. Sagale, Akshay, and Sandip Dongre. "Analysis and Design of Cable Stayed Bridge using
STAAD-PRO_, 1% Edition, Notion Press, 2014.

EVALUATION PATTERN:

Continuous Internal Assessments
Evaluation of Laboratory Observation,
Recard Test
(Rubrics Based Assessments) End Semester Examinations
75 25
100 100
60 | 40
| 100 ) .

Wi
Head @ Deperiment
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1

1]

U21sSG03 SOFT SKILLS —1ll

0|0} 2

PRE-REQUISITES:

 Nil

COURSE OBJECTIVES:

e To improve language adeptness and to enhance fluency in language

= To Gain emotional intelligence and to manage stress

COURSE OUTCOMES:

Upon completion of the course, the student will be able to
CO1: Write reports and make reasoning and assertions (Apply)
CO2- Overcome siress and attain work-life baiance (Analyze)

CO-PO MAPPING:

: FOs
\ PO1 | PO2 | PO3 | PO4 |POS5 | PO6 | PO7 | PO8 POg | PO10 [PO11|PO12| PSO1 |PSO2
Cos

5ot | = <= =] = =fefj=puf 8} =]=d %]} "

coz--l-----1-3-2-~

Eorrelation levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)

SYLLABUS:
UNIT 1 LANGUAGE ADEPTNESS 10

Sentence Completion — Report Writing — Logical Reasoning — Cause and Effect — Assertion and
Reasoning — Digital Profiling — Creative Resume

UNITHI  STRESS MANAGEMENT 10

Factors Causing Stress — Positive and Negative Stress — Effects of Stress — Stress Overcoming
Techniques — Context Based Tasks

UNIT I EMOTIONAL INTELLIGENCE 10 -

Leadership effectiveness — Self-awareness — Self-management — Self-motivation — Empathy and

Social Skills

Contact Periods:

Lecture: - Periods Tutorial: -Periods Practical; 30 Periods Project — Periods
Total 30 Periods

TEXT BOOKS:

|, Daniel Goleman, “Emotional Intelligence: Why it Can Matter More Than 1Q", 1% edition,
Bloomsbury, 2008.

Dmrcm of(‘twl }:.ngmemng
KPR Institute-of Engineering & Technblob
Arasur, Coimbatore-641407
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2. Alan Barker, “Improve Your Communication Skills - Present with Confidence; Write with Style;
Learn Skills of Persuasion” 1% edition, Kogan Page, 2010.
REFERENCES:
l. Jeremy Stranks " ,Stress at Work: Management and Prevention®, 1st edition, Butterworth-
Heinemann, 2005.
2.  Edward J Watson, “Emotional intelligence: A Practical Guide on How to Control Your Emotions

and Achieve Lifelong Social Success”, 15 edilion, Amazon Digital Services LLC, 2016.

EVALUATION PATTERN:

Continuous Internal Assessments Marks
Test -1 50
Test- I ' 50
Eotal 100 ‘I

_«5’52)11
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U21CE701 CONSTRUCTION PROJECT MANAGEMENT L|{T|P J|C
3|olo0|0

PRE-REQUISITES:
o Nil : s

COURSE OBJECTIVES:

« To study the project life cycle in construction
. To understand the project network analysis _
« To explain the concept of quality, material and safety management

COURSE OUTCOMES:

Upon completion of the course, the student will be able to

CO1: Understand the project life cycle and role of project manager (Understand)

CO2: Outline the project formulation, preliminary analysis and feasibility report (Understand)
CO3: Apply the network analysis in construction project (Apply) _
CO4: Explain the material, labour and safety management in construction (Understand)

CO5: Summarize the cost and quality control management in construction (Understand)

CO-PO MAPPING:

COSPOS PO1 | PO2 | PO3 | PO4 | POS | POB pPO7 | PO8 | PO |[PO10|PO11|PO12 PS0O1|PSO2
CO1 3 - - - - 3 - 1 2 2 1 2 - 1
coz 3 - = - - 3 - 1 2 2 ! 2 - 1
co3 3 3 - - 2 3 - 1 2 2 1 2 - 1
CO4 1i 3 = - - - 3 - 1 2 2 1 2 - 1
CO5 3 - - - -1 3 - 1 2 2 1 2 - 1

Correlation levels: 1: Slight (Low) 2: Moderate (Medium) - 3: Substantial (High)

SYLLABUS:

UNIT | INTRODUCTION ) 9

Introduction — Project Life Cycle — Types of Construction — Selection of Professional Services —
Construction Project Characteristics — Role of Project Managers — Leadership and Motivation for
the Project Team — Contract Management

UNITII PROJECT FORMULATION 9

Project — Concept — Capital investments — Generation and Screening of Project ideas — Project
identification — Preliminary analysis, Market, Technical, Financial, Economical and Ecology —
Pre-Feasibility Report and its Clearance.

UNIT I PROJECT NETWORK ANALYSIS 9

Project Plan — Types — Defining Project activities — Work breakdown structure — Resources leveling
_ CPM — PERT — Precedence networks for construgtion.

f\;\\

of the Department
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MATERIAL, LABOUR AND SAFETY MANAGEMENT 9

B.E. - CE - R2021 - CBCS

UNIT Iv

Labour Productivity — Factors Affecting Job-Site Productivity — Labour Relations in Construction —
Materials Management — Material Procurement and Delivery - Inventory Management — Safety
Management — Importance ~Safety measures.

UNIT V COST AND QUALITY CONTROL MANAGEMENT 9
Factors influencing construction quality — Responsibility and authority — Quality plan — Quality
management Guidelines — Cost control — Cost control methods and techniques — Control of project
cash flow.

Contact Periods:
— Periods

45 Periods

Practical: — Periods Project

Total

Tutorial: — Periods

TEXT BOOKS:

1. Chitkara, K.K. "Construction Project Management”, 15t Edition, Mc Graw Hill, 2019.
2. Srinath,L.S., "PERT and GPM Principles and Applications®, 2nd Edition, Affiliated East

West Press, 2001
3. Piyush Bhandari, "Construction Project Management”, 4t Edition, Notion Press Media Pvt

Ltd,2021.

REFERENCES:

1. Frederick E. Gould and Nancy Eleanor-Joyce, “Construction Project Management”, Pearson
Education, London, 5™ Edition, 2011.

2. George J.Ritz, “Total Construction Project Management”, McGraw—Hill Inc,New York, 6%
Edition, 2013,

3. Keoki Sears, S. Glenn Sears, S. and Richard Clough, H., “Construction Project Management -
A Practical Guide to Field Consiruction Management”, 1% Edition, Wiley Publication, New
Jersey, 2010,

EVALUATION PATTERN:

o
Continuous Internal Assessments
| Assessment| Assessment Il
(100 Marks) (100 Marks)
o e s Total Internal End Semester
Individual Individual 7 Examinations
Assignment / ; Assignment / 2
Written Written
Case Study / Test Case Study / Tosl
Seminar / Seminar /
Project/ MCQ Project / MCQ
40 60 40 60 200- 100
Total - 40 60
100

*Role Play / Group Discussions / Debates ! Oral Presentations / Poster Presentations / Technical
presentations can also be provided.
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U21CE702 ESTIMATION AND QUANTITY SURVEYING LI FLP§ A ‘ C
| |3lo]o 03

PRE-REQUISITES:
e Nil
COURSE OBJECTIVES:

« Toidentify the methods used for different structural components
. To understand rate analysis and the process of preparation of bills o
« To acquire knowledge on different methods of valuation of land and huilding

COURSE OUTCOMES:

Upon compietion of the course, the student will be able to

CO1: Estimate the quantities for residential and industrial building (Apply)

CO2: Prepare detailed estimate for different types of structures (Apply)

CO3: Calculate the rate analysis for various types of works (Analyze)

CO04: Understand the different types of contracts, tender document for buildjng (Understand)
CO5: Identify the different methods of valuation (Apply)

CO-PO MAPPING:

COSPOS PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 |PO10 PO11|PO12| PSO1 |PSO2
COf1 3 2 3 - - - - - 2 - - 2 3 -
coz 3 | 3 B - - - - 2 - - 2 2 -
co3 g1 2.1 = - = - e - . 2 ; 2 . -
co4 2 1 - 2 - - 2 5 . - . - 2 : 2
co5 2 | - - = 3 s - - - 2 5 2 - 3

Correlation levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)

SYLLABUS:

UNITI ESTIMATE OF BUILDING 9

Introduction - General items of work in building — Standard units — Principles of working out quantities
for detailed and abstract estimates — Methods of estimates of buildings — Long wall and Short wall
method — Centre line method — Preparation of detailed estimate of R.C.C framed and load bearing
structures. ’

UNIT Il ESTIMATE OF INFRASTRUCTURES | 9

Estimation of septic tank, soak pit — Sanitary and water supply installations — Plumbing and water
supply pipe line — Estimate of Road materials for flexible and rigid pavements — Estimate of
retaining walls — Culverts

UNIT I RATE ANALYSIS AND SPECIFICATIONS 9

Analysis of Rates: Purpose — Schedule of rates — Factors affecting rates — Importance —Materials for
different items of work — Rate of materials and labglrg Analysis of rates for cement concrete,
nlY
© Hesdo i€ Departiment
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R.C.C. , brick masonry, stone masonry, hollow block masonry, plastering, painting, flooring, road
works, sanitary works, water supply works and electrical work. Specifications: Specifications —
Purpose and basic principles — General and detailed specifications — Detailed specifications for

various items of work,
UNIT IV TENDER AND CONTRACTS 9

Tender: Tender notices — Types ~ Prequalification of contractors — Pre-bid meeting — Drafting —
Model tenders — Procedure for submission and opening of tender — Acceptance and rejection of
tender — Tender validity period — E-tendering. Contracts: Contract — Type of contract - Contract laws
= FIDIC - Contract conditions — Drafting of contract documents — Arbitration and legal requirements.

UNIT V VALUATION AND REPORT 9

Valuation: Necessity ~ Purpose of valuation — Types — Valuation methods — Market value - Scrap
value ~ Salvage value - Annuity — Capitalized value — Sinking fund — Depreciation — Value of
building — Rent fixation — Mortgage - Lease. Report: Principles for report preparation ~ Report on
estimate of residential building ~ Culvert — Roads — Water supply and sanitary installations.

Bl = LE - RaU4T - CBCS

Contact Periods:
- Periods

45 Periods

* Project
Total

Lecture: 45 Periods Tutorial: — Periods Practical: — Periods

TEXT BOOKS:

1. Dutta B N, ‘Estimating and Costing in Civil Engineering”, 27%
Distributors Pvt. Ltd, Noida, 2016
2. Rangwala C, “Estimating, Costing and Valuation”, 17* edition, Charotar Publishing House Pvt.

Ltd, Gujarat, 2017

edition, UBS Publishers &

REFERENCES: =
1. Vazirani V N, Chandola S P, “Estimating and Costing”, 6" edition, Khanna Publishers, Delhi,
2015

2. Chakraborti M, “Estimating Costing Specification and Valuation in Civil Engineering”,
24" edition, Jai Book, India, 2012
3. Standard schedule of rates and standard data book by public works department

EVALUATION PATTERN:

*Role Play / Group Discussions / Debates / Oral Pre

Continuous Internal Assessments
Assessment | Assessment ||
(100 Marks) (100 Marks)
i = Total Internal End Semester
Individual Individual Assessments Examinations
Assignment / Written | Assignment / Written
Case Study / Test Case Study / Test
Seminar / Seminar /
Project / MCQ Project / MCQ
40 60 40 680 200 100
Total 40 60
| 100

presentations can also be provided.
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PRE-REQUISITES:
» Nil
COURSE OBJECTIVES:

« Todevelop the ability to identify and solve a specific problem in the field of Civil Eng'lne_ering
« To train the students in preparing project reports and to face reviews and viva Voce
examination

COURSE OUTCOMES:
Upon completion of the course, the student will be able to

CO1: Identify the leading problems related to Civil Engineering (Apply)

CO2: Identify, discuss and justify the technical aspects of the chosen project with comprehensive
and systematic approach (Apply)

C03: Work as an individual or in a team in development of technical projects (Apply)
CO4: Gain practical professional experience in Civil Engineering (Apply)
CO5: Develop the solution for the problem identified in Civil Engineering (Apply)

CO-PO MAPPING:

— _—
COsos PO1 | PO2 |PO3|PO4 | POS5 | PO6 PO7 | PO8 |POY|PO10|PO11 PO12|PSO1 |PSO2
CcO1 3 2 2| 3 2 2 2 2 3 3 2 3 3 3
cO2 3 2 2 3 2 2 2 2 3 3 2 3 ) 3
CcOo3 3 2 2| 3 2 2 2 2 3 3 2 3 3 3
CO4 3 2 2.1 i3 2 2 2 2 | 3 3 2 3 3 3
CO05 3 2 2] 3 2 2 2 2 3 3 2 3 3 3
Correlation levels: 1: Slight (Low) | 2: Moderate (Medium) 3- Substantial (High)

STRATEGY

To identify a topic of interest in consultation with Faculty/Supervisor. Review the literature and gather
information pertaining to the chosen topic. State the objectives and develop a methodology to
achieve the objectives. Carryout the design / fabrication or develop computer code. Demonstrate the
novelty of the project through the results and outputs

Contact Periods:
Lecture: - Periods Tutorial: — Periods Practical: — Periods Project: 60 Periods
Total: 60 Periods
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EVALUATION PATTERN: -
Internal Assessmants End Semester Examinations
(60 Marks) B (40 Marks)
Review | Review Il Rewview I Project Report Viva-Voce
. | Super'.rls:)r External Internal External
i0 20 a0 [ = t T e————
10 10 10 10

Total: 100 Marks
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PRE-REQUISITES:
o Nil

COURSE OBJECTIVES:

« Todevelop the ability to identify and solve a specific problem in the field of Civil Engineering

« To train the students in preparing project reports and to face reviews and viva voce
examination

COURSE OUTCOMES:

Upon completion of the course, the student will be able to

CO1: Practice acquired knowledge within the chosen area of technology for project development
(Apply)
CO2: Identify, discuss and justify the technical aspects of the chosen project with comprehensive and
systematic approach (Apply)

CO3: Reproduce, improve and refine technical aspects for engineering projects (Apply)
CO4: Work as an individual or in a team in development of technical projects (Apply)
CO5: Communicate and report effectively project related activities and findings (Apply)

CO-PO MAPPING:

CO:)S PO1 | PO2 | PO3 | PO4 | POS5 | PO6 | PO7 | PO8 | PO9 [PO10{PO11|PO12| PSO1 PsSO2
cotl | 3 2 2 3 2 2 2 2 3 3 2 3 3 3
Cco2 3 2 2 3 2 2 2 2 3 3 2 3 3 3
CO3 3 2 2 3 2 2 2 2 3 3 2 3 3 3
co4 | 3 2 2 3 2 2 2 2 3 3 2 3 3 3
cos | 3 2 2 3 2 2 2 2 3 3 2 3 3 3
Correlation levels:  1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)

STRATEGY

To identify a topic of interest in consultation with Faculty/Supervisor. Review the literature and
gather information pertaining to the chosen topic. State the objectives and develop a methodology
to achieve the objectives. Carryout the design / fabrication or develop computer code. Demonstrate
the novelty of the project through the results and outputs

Contact Periods:
Lecture; - Periods Tutorial: — Periods Practical: — Periods Project: 300 Periods
Total: 300 Periods
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EVALUATION PATTERN:

Internal Assessments End Semester Examinations
(60 Marks) (40 Marks)
Review | Review Il Review Il Project Report Viva-Voce
|  Supervisor External Internal External
10 20 30 e r T =2
10 10 10 10

Total: 100 Marks
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PRE-REQUISITES:

« U21CE501 Design of RC elements

« U21CE502 Structural Analysis |

. U21CEB02 Structural Analysis Il

COURSE OBJECTIVES:

o To understand the behaviour and response of structures under dynamic loading

e To introduce the basics of Earthquake Engineering and ground motions

o To discuss codal provisions and design concepts on different types of structures

COURSE OUTCOMES:

Upon completion of the course, the student will be able to

CO1: understand the concepts of single degree of freedom with free and forced vibration
(Understand)

C02: analyze the multi degree of freedom with free and forced vibration (Analyze)

CO3: summarize the basics of Earthquake Engineering (Understand)

CO4: determine the earthquake response in elastic and inelastic building (Apply)

COS5: interpret the suitable application of codal provisions in seismic design of buildings (Apply)

CO-PO MAPPING:

COs POs PO1|PO2|PO3|PO4 | POS PC)B1 pO7 | P0O8 | POY |PO10|PO11|PO12 PS01|PS0O2
CO1 3 3 2 - - - - - - - - 1 2 2
co2 3 3 2 - - - - = | = - - 1 2 2
CcO3 3 - - - - 1 - - - - - 1 2 2
CcO4 3 3 2 - - 2 - - | - - - 1 2 2
CcO5 3 3 3 - - 2 - 2 - - - 1 2 2

LCorrelation levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)

SYLLABUS:

UNIT 1 INTRODUCTION AND SINGLE DEGREE OF FREEDOM SYSTEM 9

Introduction to structural dynamics — Importance of structural dynamics — Types of dynamic loads —
Methodology of dynamic analysis — Single Degree of Freedom, Idealisation of structure as Single

degree of freedom — Natural frequency — Viscous damping — Free and Forced vibration of
damped and undamped structures — Response to harmonic and periodic forces

UNIT Il MULTIPLE DEGREE OF FREEDOM SYSTEM 9

Equation of motion for multiple degree of freedom — Eigen values and Eigen Vectors — Response to

e ?"rl
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free and forced vibration of undamped and damped MDOF systems
UNIT Il INTRODUCTION ABOUT EARTHQUAKE ENGINEERING 9

Basic Seismology — General features of Tectonics of Seismic Regions — Basic Terminology —

Earthquake intensity and magnitude — Earthquake ground motion — Past Earthquakes —
Seismographs

UNITIV  EARTHQUAKE RESPONSE 9

Earthquake Response to Elastic and Inelastic Buildings — Application to Response Spectrum
Theory — Base excitation motion — Ground motion parameters — Modal response contribution —
Modal participation factor — Response history — Spectral analysis — IS codal provisions for the
determination of lateral loads

UNIT v DESIGN CONCEPTS 9

Seismic design concepts — Design spectrum — Earthquake resistant design for simple framed

struclures as per IS: 1893 codal provisions — Ductile detailing of reinforced caoncrete frames as per
IS: 13920

Contact Periods:
Lecture: 45 Periods  Tutorial: - Periods Practical: - Periods Project — Periods

Total 45 Periods
TEXT BOOKS:

1. Anil K. Chopra., “Dynamics of Struciures - Theory and applications to Earthquake Engineering”,
Prentice - Hall of India Pvt. Ltd. New Delhi, 2005,

2. Pankaj Agarwal., ‘Earthquake Resistant Design of Structures”, Prentice - Hall of India Pvt. Ltd.
New Delhi, 2012. '

REFERENCES:

1. Mukhopadhyay, M., “Structural Dynamics”, Ane Books, India, 2008.

2. Craig, RR., and Andrew J.K. “Structural Dynamics - An Introduction to Computer Methods”,
John Wiley & Sons, 2006.

Duggal, S.K., ‘Earthquake Resistant Design of Structures”, Oxford university press, 2007.

Jaykrishna_, “Elements of earthguake engineering®, Saritha Prakasan, Naunchandi, Meerut.

e ]

EVALUATION PATTERN:

l_‘_“_ :
Continuous Internal Assessmenis '
Assessment | Assessment [l
100 Marks 100 Marks
( ) ( Total Internal | End Semester
*Individual *Individual Assessments | Examinations
Assignment / Written Assignment /
Case Study / Tast Case Study /
Seminar / Project / Seminar /
MCQ Project / MCQ
40 60 40
Total

100

*Role Play / Group Discussions / Debates / Oral Presentations / Poster Presentations /
Technical presentations can also be provided.
_ A
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U21CEPO2 | BRESTRESSED CONCRETE STRUCTURES LT

PRE-REQUISITES:
« Nil
- COURSE OBJECTIVES:
« Tointroduce the basic principle and types of prestressing in structural elements
« To design the prestressed concrete structural elements
« To understand the various time dependent factors
COURSE OUTCOMES:
Upon completion of the course, the student will be able 1o
CO1: understand the general mechanical behaviour of prestressed concrete and analysis of
various sections (Apply)
CO2: design the prestressed concrete member subjected to flexure and shear (Analyze)
C03: explain about anchorage zoné stresses and design the anchorage reinforcement (Apply)
CO4: analyze and design of the composite member for stresses and deflection (Analyze)

CO5: design the tension and compression member (Apply)

CO-PC MAPPING:

N B
0 2
co.e,P S\ po1|pPo2|Po3|Po4|POS | POB | PO7 | POB| PO9|POTO PO11|P0O12|PSO1|PSO2
coi | 3|28l -4 121" T eF-1s]=119]=
co2 a2l 213 ==L =7} - . + 1 1 2
co3 gt 2ala]| -]~} 1 =k 4l =] = - 1 1 2
CO4 slalad«t-}4)~}3j=1¢~= - 1 1 2
cos | &Lzt el ==l =1=]" BB
Correlation levels: 1: Slight (Low) " 2: Moderate (Medium) 3: Substantial (High) J
SYLLABUS:
UNIT | INTRODUCTION 9

Principles — Pretensioning — Post tensioning — Advantages and Types of prestressing — Systems of
prestressing — Comparison of prestressed concrete with reinforced concrete — Materials —
Characteristics of concrete and high tensile steel — Theory and behaviour of prestressed concrete
beams in bending — Calculating fibre stresses for various section (Rectangle, 1, T) of simply
supporied beam due to prestressing force, dead load and external live load — Stress method —
Moment of resistance method — Load balancing method. Losses of prestress — Estimation of crack
width

UNIT I} DESIGN FOR FLEXURE AND SHEAR 9

Basic assumptions for calculating flexural stresses
per 1S1343 Code — Design of sections of Type

ermissible stresses in steel and concrete as
# Tyj-e Il post-tensioned and pre-tensioned

O
Heed-o | htlbii \ul"r:{ﬂ
Department of Civil cagineeriag
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beams — Check for strength limit based on |S 1343 Code - Layout of cables in post-tensioned
beams - Location of wires in pre-tensioned beams — Design for shear based on IS 1343 Code

UNIT Il DEFLECTION AND DESIGN OF ANCHORAGE ZONE g

Factars influencing deflections — Short term deflections of uncracked members — Prediction of long-
term deflections due to creep and shrinkage — Check for serviceability limit state of deflection,
Determination of anchorage zone stresses in post-tensioned beams by Magnel’s method, Guyon’s
method and 1S1343 code — design of anchorage zone reinforcement — Check for transfer bond
length in pre-tensioned beams

UNIT Iv COMPOSITE BEAMS AND CONTINUOUS BEAMS 9

Analysis and design of composite beams — Methods of achieving continuity in continuous beams —
Analysis for secondary momenis — Concordant cable and linear transformation — Calculation of
stresses ~ Principles of design

UNIT Vv MISCELLANOUS STRUCTURES 9

Design of tension and compression members — Tanks, pipes and poles — Partig| prestressing —
Definition, methods of achieving partial prestressing — Merits and demerits of partial prestressing

Contact Periods:
Lecture: 45 Periods  Tutorial: - Periods Practical: — Periods Project - Periods

. Total 45 Periods
TEXT BOOKS:

1. Krishna Raju N, "Prestressed cancrete”, 6th Edition, Tata McGraw Hill Company, 2018.
2. Pandit G S and Gupta S p, "Prestressed Concrete", CBS Publishers and Distributers Pyt Ltd,
2012

REFERENCES:

1. Dayaratnam P, "Prestressed Concrete Structures”, Oxford and IBH, 2013

2. LinTY and Ned H Burns, "Design of Prestressed Concrete Structures”, Third Edition,
Wiley India Pvt. Ltd., 2013

3 IS1343:1980, “Cade of Practice for Prestressed Concrete, Bureau of Indian Standards”, New
Delhi, 2012

EVALUATION PATTERN:

Continuous Internal Assessments

Assessment ||
(100 Marks

*Individual
Assignment /
Case Study /

Seminar /
Project / MCQ

Assessment |

End Semester

Total Internal s
Examinations

Assessments

*Individual
Assignment /
Case Study / | Written

Seminar /

Project /
MCQ

*Role Play / Group Discussions / Debates ! Oral Presentations / Poster Presentations /
Technical presentations can also be provided.

i
Head ]1111&:1;

Depertment of Civil Engineering
KPR lmststute of Engineering & Technolog_
Arasur, Coimbatore-641 407



_ ==
B.E. - G&= ';.:11_\ KPRIET

Leam Bayord

PROFESSIONAL ELECTIVE

U21CEP03 _PREFABRICATED STRUCTURES

PRE-REQUISITES:
. U21CES501 Design of RC Elements

COURSE OBJECTIVES:

e Tounderstand the principies and behavior of prefabrication

« To identify the economical sections and different type of joints

e Todesign prefabricated component and structural connections

COURSE OUTCOMES:

Upon completion of the course, the student will be able to

CO1: understand the production, transportation and erection of prefabrication systems (Understand)

CcO2: outline the behaviour and construction sequence of prefabricated slabs, walls and
columns (Understand)

CO3: design the economical cross section of prefabricated structures (Apply)

CO4: interpret the different types of connections between structural members (U nderstand)

COB: design the structure for abnormal loads (Analyze)

CO-PO MAPPING:

pO3 | PO4 | PO5 | POB | PO7 | POB pog |PO10|PO11|PO12|PSO1|PSO2
2 | - | - | 1 f -1 -1 =1212] 2
1 21 - - 1 . - < . . 2 2 2
g | = | = \ 1. 141 =1 -1-1+]12]¢2
g h o= | = l o -lal-1=|=128{2]?¢%
cO5 2| -1 - \ tl-1al-|=}=]*]2]?
Correlation levels: 1: Slight (Low) - 2 Moderate (Medium) 3: Substantial (High)
SYLLABUS:
UNITI INTRODUCTION 9

Need for prefabrication — Principles'— Comparison of precast construction method and in-situ
method — Materials — Modular coordination — Standardization — Systems — Production —
Transportation — Erection — Elimination of erection stresses

UNITII PREFABRICATED COMPONENTS 9

Behavior of structural corﬁponents — Large panel constructions — Construction of roof and floor
slabs — Wall panels — Columns — Shear walls

UNIT 4l DESIGN PRINCIPLES ]
Design of Structural companents — Disﬁ?'ri{ing of struetures — Design of cross section based on
ax HF EFFG & / h
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efficiency of material used — Probiems in design because of joint flexibility — Allowance for joint
deformation

UNITIV ~ JOINT IN STRUCTURAL MEMBERS 9

Joints for different structural connections — Dimensions and detailing — Design of expansion joints -
Jointing Materials

UNIT v DESIGN FOR ABNORMAL LOADS 9

Progressive collapse — Code provisions — Equivalent design loads for considering abnormal effects
such as earthquakes, cyclones — Importance of avoidance of progressive collapse

Contact Periods:
— Periods
45 Periods

Lecture: 45 Periods Tutorial: - Periods Practical: — Periods Project

Total

TEXT BOOKS:

1. Bruggeling AS. G and Huyghe G.F.
Publishers,USA,1991.

2. Mokk, “Prefabricated Conerete for Industrial and Public Structures”, Publishing House of the
Hungarian, Academy of Sciences, Budapest, 2007. )

3. Bachmann, H. and Steinle, A. "Precast Concrete Structures”, Ernst & Sohn, Berlin, 2011.

‘Prefabrication with Concrete”, A.A. Balkema

REFERENCES:

1. Koncz T., "Manual of precast concrete construction”, Vol. I, Il and 11, Bauverlag, GMBH, 1976.

2. "Handbook on Precast Concrete Buildings", Indian Concrete Institute, 2016. '

3. "Structural design manual”, Precast concrete connection details, Society for the studies in the
use of precast concrete, Netherland Betor Verlag, 2009.

EVALUATION PATTERN:

Continuous Internal Assessments
Assessment | Assessment |
(100 Marks) (100 Marks)
B o Total Internal End Semester
*Individual ) *Individual Assessments Examinations
Assignment / ; Assignment / .
Case Study / V\Tfrgg:,n Case Study / .\"F\g ;t:[ten
Seminar / Mini © | Seminar / Mini
Project / MCQ Project / MCQ
40 40 60 200 100
Total 40 60
100

*Role Play / Group Discussions / Debates / Oral Presentations / Poster Presentations / Technical
presentations can also be provided

v )V’
Dmmcn; of Civil Engineering
KPR |esutuge of Enginesring & Technolog e

A rasur, C":'-; = 1 -._.'-5-“ 407



el
KPRIET

Loam Bayond

PROFESSIONAL ELECTIVE

Category: PEC

U21CEP04 REPAIR AND REHABILITATION OF STRUCTURES L|T[P|d]E

PRE-REQUISITES:
e U21CE301 - Concrete Technology

COURSE OBJECTIVES:

« To study the available techniques adapted for evaluating and repairing the existing structure

s To understand the damage assessment, repair and rehabilitation of structures

« To obtain knowledge on quality of concrete, durability aspects, corrosion and causes of
deterioration in structures '

COURSE OUTCOMES:

Upon completion of the course, the student will be able to

CO1: perform bhysical investigation and suggest approaches to repair the damaged structure
(Understand)

CO2: identify the cracks and deterioration of concrete in structures (Apply)

CO3: apply suitable matarialslfor repair and rehabilitation of structures (Apply)

CO4: understand the corrosion mechanism and its protection from concrete structures (Understand)

CO5: choose the techniques for retrofitling and strengthening of structural elements (Apply)

CO-PO MAPPING:

PO ' :

COs % |po1|Po2 | P0O3| P04 | PO5 | POB | PO7 | POS | PO9 |PO10|PO11|PO12|PSO1|PSO2
CO1 3 2 ) # = 2 - = - - - 2 1
co2 3 2 2 - - 2 % - - - - = 2 1
Cco3 3 2 2 - - 2 = - - . = 2 - 2
gos |s|2|-|-{-lal-]=~]1-1-}~~]~]|c@
cOo5 3 2 2 - - 2 B - - = - 2 2 2

Carrelation levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)

SYLLABUS:
UNITI MAINTENANCE AND EVALUATION 9

Facets and categories of maintenance — Procedure for evaluating damaged structure — Condition
assessment of concrete structures under exposure conditions — Visual survey, on-site and
laboratory testing — Non-destructive tesis (NDT) — Inspection and monitoring — Quality assurance of
concrete — Case studies

UNIT I CRACKS AND DETERIORATION OF STRUCTURES 9

Cracks: Types and causes.of cracks — Characteristics of cracks — Measurement and interpretation
of cracks — Crack repair and ceiling _
Deterioration: Types of deterioration - Phys_deter};j'aﬁtion — Chemical deterioration -
.. Hexd ,l /\gmmem
. Department of €ivil Enginocering
" KPR Jnstitute of Engincering & Technol: «
Arfasur. Colmhztore-63 1407
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Deterioration due to water leakage, fire and ageing — Visual deterioration of structures

UNIT Il SPECIAL CONCRETES AND REPAIR MATERIALS 9

Special concretes:Fiber reinforced concrete — Bendable concrete — Lightweight concrete — Self
compacting Concrete — Concrete made with industrial wastes

Repair Materials: Criteria for durable concrete repair — Selection of repair materials — Different
types of repair materials and their application — Repair techniques — Case studies

UNITIV  CORROSION 9

Introduction — Various forms of Corrosion — Corrosion of steel in concrete — Corrosion Inhibitors -
Corrosion Resistant Steels — Coatings to Reinforcement — Cathodic Protection — Corrosion control
and protection of concrete structures

UNIT V RETROFITTING OF STRUCTURES 9

Design philosophy of strengthening structures — Conventional and advanced techniques — Repair of
structures distressed due to corrosion, fire, leakage, earthquake — SHM (Structural Health
monitoring) — Advanced technigues to enhance the seismic resistance of structures — Demolition —
Case Studies

Contact Periods:
Lecture: 45 Periods Tutorial: - Periods Practical: — Periods Project - Periods

Total 45 Periods
TEXT BOOKS:

1. Shetty. M. S, “Concrete Technology-Theory and Practice”, Chand and Company Publishers,
2018

2. Varghese. P.C, “Maintenance Repair and Rehabilitation & Minor works of building”, Prentice
Hall India Private Lid, 2014

3. Dodge Woodson. R, “Concrete Structures - Protection, Repair and Rehabilitation”, Butterworth-
Heinemann, Elsevier, New Delhi 2012

REFERENCES:

1. Vidivelli .B, “Rehabilitation of Concrete Structures”, Standard Publishers Distribution, 2009

2. Handbook on "Seismic Retrofit of Buildings”, CPWD and Indian Buildings Congress, Narosa
Publishers, 2008

3. Handbook on "Repair and Rehabilitation of RCC Buildings”, Director General works CPWD,
Govt of India,_ New Delhi, 2002

EVALUATION PATTERN:

Continuous Internal Assessmenis

Assessment | Assessment Il
(100 Marks) 100 Marks
. _( : ) Total Internal | End Semester
*Individual *Individual Assessments | EXaminations
Assignment / : Assignment / ;
Case Study / %etz?n Case Study / \Tu_'\;r;ttten
Seminar / Mini Seminar / Mini
Project / MCQ Project / MCQ
40 60 40 60 200 100
Total N 40 60

100

*Role Play / Group Discussions / Debates / Oral;Presentations / Poster Presentations /

Technical presentations can also be provided.
| ’[5}19
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U21CEP05 STRUCTURAL DESIGN AND DRAWING L|T{P|J|C
3 /o000 3

PRE-REQUISITES:

s U21CE501 Design of RC Elements

= U21CEB03 Design of Steel Structures

COURSE OBJECTIVES:

e To design and detail components of retaining wall

e To design flat slabs and liquid storage structures

« To acquire knowledge on designing and detailing of bridge components and industrial structures
COURSE OUTCOMES:

Upon completion of the course, the student will be able to

CO1: design different types of reinforced concrete retaining walls (Analyze)

C02: design flat slab and reinforced concrete solid slab bridge as per codal provisions (Analyze)
CO03: design reinforced concrete water tanks at different support levels (Analyze)

CO4: analyze and design various steel roof trusses (Analyze)

CO5: analyze and design plate girders and industrial gantry girders (Analyze)

CO-PO MAPPING:

COs e PO1|PO2 | PO3|P0O4 |PO5 | PO6 | PO7 | PO8 | PO9 [PO10|PO11/PO12|PSO1|PSO2
COf1 3 3 2 - - 1 - 2 B - - 2 - 2
co2 3 3 2 - = 1 . 2 - - - - - 2
COo3 3 3 2 - - 1 - 2 - = - 2 1 2
CO4 3 3 2 - - 1 - 2 - - - 2 1 2
CO5 3 3 2 - - 1 - 2 - - - 1 - 2

Correlation levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)

SYLLABUS:
UNITI RETAINING WALLS 9

Design of Reinforced concrete Cantilever and Counter fort retaining walls — Backfill with surcharge
— Design of shear key -

UNIT I FLAT SLAB ' 9
Design of Flat slabs with and without drops by direct design method of IS Code
UNIT Il LIQUID STORAGE STRUCTURES ; 9

Design of RCC water tanks — Elevated Circular, On grqund, Underground Rectangular and circular
Tanks )

¢ Depaﬂmem of Civil Engineering
KPR Itistitute of Encincering & Technoir. -
Atasur, (vici atorg 641407 ”
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UNIT IV INDUSTRIAL STRUCTURES 9

Structural steel framing — Steel roof trusses — Roofing elements — Beam columns — Codal
provisions

UNIT V GIRDERS AND CONNECTIONS 9

Plate girders — Behaviour of components — Deign of welded Plate Girder — Design of Industrial
Gantry Girders — Design of Eccentric Shear and Moment Resisting Connections

Contact Periods:

Practical: — Periods Project - Periods

Total 45 Periods

Lecture: 45 Periods Tutorial: - Periods

TEXT BOOKS:

1. Krishnaraju N., “Structural Design and Drawing”, Universities Press, 2009
2. Punmia B.C., Ashok Kumar Jain and Arun Kumar Jain, “Comprehensive Design of Steel
Structures”, Laxmi Publications Pvt. Lid., 2003

REFERENCES:

1. Krishnamurthy D., "Struciural Design and Drawing”, Val. |, Il and Ill,"CBS Publishers, 2010
2. Duggal S.K., “Limit State Design of Steel Structures”, McGrew Hill Education, 2017

EVALUATION PATTERN:

Continuous Internal Assessments
Assessment | Assessment Il
(100 Marks) (100 Marks)
S Total Internal | End Semester
*Individual ; In_dlwdual! Assessments | EXaminations
Assignment / . PRI -
Wiitten | Case Study/ | Whritten
Case Study / :
. s Test Seminar / Test
Seminar / Mini = :
Project / MCQ Mini Project /
MCQ
40 60 40 60 200 100
Total 40 60
100

*Role Play / Group Discussions / Debates / Oral Presentations / Poster Presentations / Technical
presentations can also be provided.

’
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Category: PEC

U21CEP06 STEEL CONCRETE COMPOSITE STRUCTURES LIT|P|J]|C

PRE-REQUISITES:

« U21CE501 Design of RC Elements

» U21CEB03 Design of Steel Structures

COURSE OBJECTIVES:

e Tounderstand the behaviour and concepts of concrete composite elements and struc:tures

¢ To design the various steel concrete composite structures in construction.

e To gain knowledge about behavior of compaosite structures under seismic condition -

COURSE OUTCOMES:

Upon completion of the course, the student will be able to

CO1: understand the design philosophy of composite action has on structural component
(Understand)

CO2: design the connections for composite members (Apply)

CO3: apply the design concepts for simply supported composite slabs and beams (Apply)

CO4: understand the concepts for continuous beams and slabs, beams in frames (Anélyze)

'COS5: design composite columns and frames (Analyze)

CO-PO MAPPING:

POs
COs

CO1
co2

PO1|PO2|PO3 |PO4 | PO5|PO8 | PO7 | PO8 | POS |PO10/PO11|PO12|PSO1|PSO2

Co3

2
9 " = y - - -
co4 2
co5

w w w w 2%
w w w w M
(%] ha w (55} el

1

[

=

1

=l =14t B]s]=ft=]4]=11

Carrelation levels: 1: Slight (Low) 2: Moderate (Medidm) 3: Substantial (High)

SYLLABUS:
UNIT 1 INTRODUCTION ; 9

Introduction — composite beams and slab — Composite columns and frames — Limit state design
philosophy — Properties of materials — Direct actions — Methods of analysis and design

UNIT Ul SHEAR CONNECTION 9

Introduction — Simply supported beam of rectangular cross-section = Uplift — Methods of shear
connection — Properties of shear connections — partial interaction — Degree of shear connection on
stresses and deflections — Longitudinal shear in composife slabs

/)
L
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UNIT I SIMPLY SUPPORTED COMPOSITE SLABS AND BEAMS 9

Introduction — Layout, materials and loadings — Composite floor slabs — Composite beams —
Sagging bending and vertical shear — Longitudinal shear stresses, deflections and cracking- in

service :
UNIT IV CONTINUQUS BEAMS AND SLABS 9

Types of global analysis — Beam to column joint — Hogging moment regions of continuous
composite beams — Global analysis of continuous beams — Stresses and deflections in continuous
beams — Design strategies for contintious beams — Continuous compasite slabs

UNITV  COMPOSITE COLUMNS AND FRAMES : 9

Introduction — Composite columns ~ Beam to column joints — Design of non-sway composite frames
— Simplified design methed — Internal and external column — Concrete filled steel tube with high
strength materials — Composite trusses

Contact Periods:
Lecture: 45 Periods Tutorial: - Periods Practical: — Periods Project — Periods
Total 45 Periods

TEXT BOOKS:

1. Roger P.Johnson and Yong C.Wang, “Composite Structures of Steel and Concrete: Beams,
Slabs, Columns and Frames for Buildings”, 4Medition, Wiley-Blackwell, US,2018

2. Johnson R.P., ‘Composite Structures of steel and concrete’, Blackwell Scientific Publications,
UK, 2004.

REFERENCES:

1. Proceedings of “Workshop on Steel Concrete Composite Structures”, conducted at Anna
University, 2000.

2. Owens, G.W. and Knowels. P. Steel Designers manual, 5" edition, Steel Concrete Instilute
(UK), Oxford Blackwell Scientific Publications, 1992.

3. 1S 11384 - 1985, Code of Practice for Steel concrete Composite structures.

EVALUATION PATTERN:

Continuous Internal Assessments
Assessment | Assessment
(100 Marks) (100 Marks)
o Total Internal End Semestor
ln'dl\ndual *Individual Assessments Examinations
AssigmentJ Assignment /
Case Study / | Wiritten Casg Steivf Wiritten
Seminar/ Test ! yI Test
Mini Project / Se”?'”ag ’M“g”'
MCQ Project Q
40 60 40 60 200 100
Total 40 60
100

*Role Play / Group Discussions / Debates / Oral Presentations / Poster Presentations / Technical
presentations can also be provided.
= g, )V’
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U21CEPO7 AIR POLLUTION AND MANAGEMENT LIT|E|A]E
0 |0|0]|3

PRE-REQUISITES:
s Nil

COURSE OBJECTIVES:

= To leamn the various air pollutant sources
= To explore the different air pollution control measures
= To gain the knowledge on air pollution management

COURSE OUTCOMES:

Upon completion of the course, the student will be able to

CO1: examine the various type of air Pollutants coming out from different sources (Understand)
CO2: demonstrate the dispersion of pollutants, meteorological factors and dispersion models (Apply)

CO3: identify appropriate control equipment to minimize the air pollution problems in industries
(Apply)

COa: determine the major air pollutants as per the standards (Understand)

COS: interpret the air pollution monitoring and its prevention (Understand)

CO-PO MAPPING:

COs o PO1|PO2| PO3 |[PO4 | PO5|PO6 | PO7 |PO8 | POS |PO10|PO11|PO12|PSO1|PSO2
COo1 Z |l - 2 - - 1 1 - - - - 1 . -
coz w2l =F =1 =0 %Ff3 w | = - - - - -
co3 2 2 - " . 1 1 « - - " 1 < “
Cco4 - 2§ - - - 1 1 1 . - - - - -
Co5 1 - . - - 1 1 - s - 1 1 - -

Correlation levels: - 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)

SYLLABUS:
UNIT | SOURCE AND EFFECTS OF AIR POLLUTANTS 9

Classification of air pollutants — Particulates and gaseous pollutants — Sources of air pollution —
Effects of air pollution on human beiings, materials, vegetation, animals — Global warming — Ozone
tayer depletion, Sampling and analysis of pollutants

UNIT Il DISPERSION OF POLLUTANTS 9

Elements of atmosphere — Meteorological factors — Wind roses — Lapse rate — Atmaspheric stability
and turbulence - Plume rise — Dispersion of pollutants — Dispersion models — Applications —
Emission Standards: Types, Variant Forms of epmission standards, means for implementing

emission Standards .
K ’Z)k
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UNIT 11l AIR POLLUTION CONTROL
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9

Concepts of control ~ Principles and design of control measures — Particulates control by

gravitational, centrifugal,
equipment — Gaseous
Pallution control for specific major industries

UNIT IV AIR QUALITY STANDARDS

filtration, scrubbing, electrostatic precipitation — Selection criteria for
poliutant control by adsorption, absorption, condensation, combustion -

9

Air Quality Criteria and Standards: Air Qualily Criteria, Conversion of effects data, Conversion of

Physical data, Conversion of biological data and criteria to standards

new industries — Legislation and enforcement —
UNIT V AIR QUALITY MANAGEMENT

Air quality monitoring — Preventive measures — Air pollution control efforts —

—Town planning regulation of
National and International standards

9

Zoning — Ambient Air

Pollutants: Analysis and measurement of particulates and gaseous pollutants — Indaor air pollutants

Contact Periods:

Lecture: 45 Periods Tutorial: 0 Periods Practical: 0 Periods

Project

0 Periods

Total 45 Periods

TEXT BOOKS:
1. Yerramilli, Anjaneyulu,
Publications, 2019

“Air Pollution: Prevention and Control Technologies”. India, BS

2. Rao C.S., "Environmental Pollution Control Engineering”. India, New Age International (P)

Limited, 2020

3. "Air Pollution: Sources, Impacts and Controls”. United Kingdom, CAB International, 2019

REFERENCES:

1. Cheremisinoff, Paul N, "Air Pollution Control and Design for Industry”. United States, CRC
Press, 2018 ’ :

2. Bhatia 8. C., “Industrial Pollution and Its Control” (2 Val). India, Woodhead Publishing India Pvt
Limited, 2017

3. Vallero, Daniel A., ‘Fundamentals of Air Pollution".

Netherlands, Elsevier Science, 2014

4. De Visscher, Alex, "Air Dispersion Modeling: Foundations and Applications”. Germany, Wiley,

2013
EVALUATION PATTERN:
—
Continuous Internal Assessments
Assessment| Assessmentl _
(100 Marks) (100 Marks)
“Individual Individual | N s
Assignment / 2 Assignment / ) otal Interna
Case Study / V\.’Fm?n Case Study / };-then ARt Exii-u"i]r?astti?:rns
Seminar / Mini i Seminar / Mini est
Project / MCQ Project / MCQ
40 60 40 60 200 100
Total 40 60
100

“Role Play / Group Discussions / Debates / Oral Pre

presentations can also be provided,

A
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U21CEP08 INDUSTRIAL WASTE WATER ENGINEERING L|T{P|Jd]|C
‘ 3|of{0|0 |3

PRE-REQUISITES
e Nil
COURSE OBJECTIVES

« To discuss the source and characteristics of Industrial wastewater
« To deliberate the Preliminary treatment of industrial wastewater from different industries
« To provide knowledge on disposal options for specific pollutants arising out of industrial

processes

COURSE OUTCOMES

Upon completion of the course, the student will be able to

CO1: idenlify the properties of industrial wastewater (Understand)

CO2: interpret the industrial process, water utilization and waste reduction (Understand)
CO3: examine the characteristics and composition of industrial wastewater (Understand)
CO4: choose appropriate treatment method for industrial wastewater (Understand)

CO5: design the effluent treatment plant for any industry-(Apply)

CO-PO MAPPING:

P
COs s Po1|PO2|PO3|PO4 | POS5 | PO6 | PO7 | PO8 | PO9 |PO10 PO11|PO12|PSO1|PSO2
cot 1 1 - s . 1 |1 = 5 = . - . >
co2 1 1 = - ! 1 1 = & “ 2 _ . 5
co3 1 1 - = - 1 1 5 - 1 - - - 2
co4 1 1 - = . 1 1 s 2 1 s - - B
CO5 1 1 2 . - 1 1 1 - 1 B - . 2
Correlation levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)
SYLLABUS:
UNITI  INTRODUGTION i ' 9

Basic theories of industrial wastewater management — Sources of pollution — Physical, Chemical,
Organic & Biological properties of industrial Wastes — Difference between industrial & municipal
wastewater — Effects of industrial effluents on sewers and Natural water Bodies

UNIT I VOLUME AND STRENGTH REDUCTION _ 9

Pre & Primary Treatment — Equalization, Proportioning, Neutralization, recovery and recycling of
waste products and by products, Oil separation by Floating — Waste reduction — Volume reduction—
Strength reduction — Joint treatment of industrial wagtes and domestic sewage

Hesstthe em -
 Department of Civil Engineering
KPR Institute of Engineering & Technolog) - .
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UNIT 1l CHARACTERISTICS AND COMPOSITION. 9

Characteristics and Composition of wastewater -- Manufacturing Processes of Industries like Sugar,
Distilleries, Dairy, Textiles, Tanneries, fertilizer, Food processing Industries, Steel, and Petroleum
refineries — Case studies

UNITIV  TREATMENT OF INDUSTRIAL WASTE 9

Waste Treatment Methods — Nitrification and De-nitrification — Phosphorous removal — Heavy metal
removal — Membrane Separation Process — Special Treatment Methods — Disposal of treated
wastewater

UNIT V COMBINED TREATMENT . 9

Common Effluent Treatment Plants (CETP) — Site selection, Design, Operation and Maintenance
Problems — Economical aspects '

Contact Periods:

Lecture: 45 Periods Tutorial: 0 Periods Practical: 0 Periods Project 0 Periods

Total 45 Periods

TEXTBOOKS: :
i. Metcalf & Eddy, "Wastewater engineering Treatment disposal reuse”, Tata McGraw Hill.2009.
2. Eckenfelder, W.W., “Industrial Water Pollution Control”, McGraw-Hill.2001

REFERENCE BOOKS: ;

1. M.N. Rao and Dutta “Industrial Waste”. Oxford & IBH Publishing Co Pvt.Ltd.2005.

2. Mark J. Hammer, Mark J. Hammer, Jr., "Water & Wastewater Technology”, Prentice Hall of
India.2009

3. N.L.Nemerrow “Theories and practices of Industrial Waste Engineering”. Addison-Wesley.2009.

4. C.G.Gurnham "Principles of Industrial Waste Engineering” Wiley.2005

EVALUATION PATTERN:

Continuous Internal Assessments
Assessment | Assessment Il
(100 Marks (100 Marks)
) Total Internal End Semester
*Individual *Individual Assessments Examinations
Assignment/ [ \amistorn | Assignment / Written
Case Study / | Case Study / | 1oet
Seminar / Seminar /
Project / MCQ Project / MCQ
40 60 40 60 200 100
Total 40 60
100

*Role Play / Group Discussions / Debates / Oral Presentations / Poster Presentations /
Technical presentations can also be provided.
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U21CEP09 MUNICIPAL SOLID WASTE MANAGEMENT LI T|P|J]C

3/0]0|0 |3

PRE-REQUISITES:
s Nil

COURSE OBJECTIVES:

s To acquire knowledge on the reduction, segregation, and storage of wastes at sources.
» To study the importance of transfer stations and processing technologies for resource recovery
s To enumerate and describe different disposal and treatment methods for municipal solid waste

COURSE QUTCOMES:

Upon completion of the course, the student will be able to

cot: classify the sources, types and effects of municipal solid wastes (Understand)

CO2: identify the methods of on-site storage and its process in solid Wast;e management
(Understand)

CO3: select the methods of collection involved  in solid waste managefnent (Apply)

CO04: demonstrate the off-site processing techniques in solid waste management (Understand)

—————G08&:-summarize-the various-disposal-methods-of solid-wastes(Understand) —— S o

CO-PO MAPPING:

ots s PO1|PO2|PO3 | P04 | PO5 | POE | PO7 | PO8 | POY [PO10|PO11|PO12{PSO1/PSO2
CO1 1 = = =1=[2|2|1 - - - - - -
co2 1 = = “ & 2 2 = = - = 1 2 -
CO3 1 - = - 1 2 2 “ = - = 1 2 -
CO4 1| -1-1-1)l2l2]|11t]-] - - . 2 2
COo5 t =~ =<t=le|l2ft}=]=]A1 f 12 1

Caorrelation levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)

SYLLABUS:

UNIT | SOURCES AND EFFECTS OF SOLID WASTE : 9

Sources and types of municipal solid waste — Waste generation rates — Factors affecting waste
generation, composition, characteristics — Methods of sampling — Effects of improper disposal of
solid wastes — Public health and environmental effects — Elements of solid waste management —
Municipal solid waste rules — Role of NGO's, EPA.

UNIT Il SOURCE REDUCTION, WASTE STORAGE AND RECYCLING 9
Source reduction of waste — Reduction, Reuse, Recycling and Recover — Segregation of wastes at

source — Onsite storage methods — Materials used for containers — Public health & economic
aspects of storage — Case studies under Indian conditions; Recent advances — Smart bins

0
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UNIT Il COLLECTION AND TRANSFER 9
Methods of Collection — Types of vehicles — Vehicle time management — Manpower requirement —
Collection routes; transfer stations — Selection of location, operation & maintenance: options under
Indian conditions; Recent advances — Fleet collection system

UNITIV  PROCESSING AND DISPOSAL OF WASTES 9

Objectives of waste processing — Physical Processing techniques and Equipment — Composting —
Bio methanation — Incineration, Disposal of solid wastes: Sanitary landfills — Design and operation
of sanitary landfills — Leachate callection and treatment; Recent advances — Biomining

UNIT V INTEGRATED SOLID WASTE MANAGEMENT 9

ISWM: Definition — Challenges and opportunities — Life cycle, Generation source and Stakeholders

perspective — Benefits, Plan, Activities and Strategy of ISWM
Contact Periods:
45 Periods — Periods

45 Periods

Practical: — Periods Project:

Total:

Lecture: Tutorial: — Periods

TEXT BOOKS:

1. William, A. Worrell., P. Aarne Vesilind., “Solid Waste Engineering”, Cengage Learning, 2012.

2. John Pitchel., “Waste Management Practices-Municipal, Hazardous and industrial’, CRC Press,
Taylor and Francis, New York, 2014.

3. Ramachandra, T. V., "Management of Municipal Solid Waste”, TERI Press, New Delhi, 2009.

REFERENCES:

1. CPHEEO, "Manual on Municipal Solid waste management, Central Public Health and
Environmental Engineering Organisation,” Government of India, New Delhi, 2014.

2. George Tchobanoglous and Frank Kreith., "Handbook of Solid waste management,” McGraw
Hill, New York, 2002.

3. Marc J. Rogoff and Francois Screve., “Waste to Energy Technologies and Project
Implementation,” Second Edition, Noyes Publication, USA, 2011.

4. Mushtag Ahemd MEMON, “Integrated solid waste management,” International environmental
technology centre (IETC), OSAKA - Japan.

EVALUATION PATTERN:

Continuous Internal Assessments
Assessment | Assessment Il
100 Marks 100 Marks
( : ( ] Total Internal End Semester
*Individual *Individual Assessments Examinations
Assignment/ | \wyitten | Assignment / Written
Case Study / Tost Case Study / | tast
Seminar / Seminar /
Project / MCQ Project / MCQ
40 60 40 60 200 100
Total 40 60
100

*Role Play / Group Discussions / Debates / Oral Presentations / Poster Presentations /
Technical presentations can also be provided.

A {2.;’ J"J
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U21CEP10 ENVIRONMENTAL IMPACT ANALYSIS LIT|P|Jd| €

ojo0 |0 3

PRE-REQUISITES
o Nil
COURSE OBJECTIVES

« To highlight the evolution of Environimental impact assessment methods
s To introduce the Impact assessment methods for various projects
« To explain the various components for preparing the EIA document

COURSE OUTCOME

On completion of this course, the students will be able to

CO1: understand the background of Environmental impact assessment (Understand)
CO02: perform impact assessment methods for various projects (Understand)

CO3: formulate the EIA report (Understand)

CO4: prepare an environmental management plan (Understand)

CO5: summarize the various EIA studies (Understand)

CO-POMAPPING: -

COs e PO1|PO2|PO3|P0O4|PO5|PO6 | PO7 | PO8 | POY |PO10{PO11/PO12|PSO1{PSO2| -
CO1 1 w]lw =] = |4 3] 944 = - . - 1 -
coz2 1 = s = - 1 1 1 - - - i “9 -
cOo3 1 3 1 - - 1 1 1 - 2 - - 1 -
CO4 1 37 1 - - 1 1 1 - 2 ) - 1 -
CO5 1 3 1 - = 1 1 1 ) 2 & ¥ 1 =

Correlation levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)

SYLLABUS:

UNIT 1 INTRODUCTION g

Concept of environment — Environmental impact, Environmental impact assessment (EIA) —
Definitions, terminology and overview — Evolution of EIA in the USA, Key features of the National
Environmental Policy Act and its implementation and the Council on Environmental Quality (CEQ)
guidelines.

UNIT Il METHQDOLDGIES 9

Methods of EIA — Check lists — Matrices — Networks — Cost-benefit analysis — Analysis of
alternatives

UNIT Il PREDICTION AND ASSESSMENT 9

Assessment of Impact on land, surface water, groun, ter, T' social & cultural activities — Flora &

Head of i o andal
Department of Civil Engmeermg
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fauna-Mathematical models — Evaluation of alternatives, Preparing the EIA document —
Environmental impact statement (EIS), Environmental monitoring, Environmental audit (EA)

UNITIV ~ ENVIRONMENTAL MANAGEMENT PLAN 9

EMP preparation — Monitoring Environmental Management Plan — Identification of Significant or
Unacceptable Impacts — Requiring Mitigation, Mitigation Plans and Relief & Rehabilitation —
Stipulating the Conditions, Monitoring Methods — Pre- Appraisal and Appraisal.

UNIT V CASE STUDIES 9

Preparation of EIA for developmental projects — Factors to be considered in making assessment
decisions — Water Resources Project — Pharmaceutical industry, thermal plant — Nuclear fuel
complex. Highway project — Sewage treatment plant, Municipal Solid waste processing plant.

Contact Periods:
Lecture: 45 Periods Tutorial: 0 Periods Practical: 0 Periods Project 0 Periods
Total 4& Periods

TEXT BOOK:

1. Larry W Canter, “Environmental Impact Assessment” McGraw Hill, Inc, 2005.

2. Betty Bowers Marriot, "Environmental Impact Assessment” McGraw Hill, Inc, 2010.

3. Barmow, C. J., "Environmental and Social Impact Assessment” Edward Arnold, 2007.

REFERENCE BOOK:

1. Jain, RK., Urban, L.V., Stracy, G.S., “Environmental Impact Analysis” Van Nostrand Reinhold
Co., New York, 1991.

2. Rau, J.G. and Wooten, D.C., “Environmental Impact Assessment” McGraw Hill Pub. Co., 1996.

EVALUATION PATTERN:

Continuous Internal Assessments
Assessment | Assessment Il
100 Marks) (100 Marks)
( Total Internal End Semester
*Individual *Individual Assessments Examinations
Assignment / Wi Assignment / :
ritten Written
CaseStudy/ | qoq | CaseStudy/ | Tow
Seminar / Seminar / !
Project / MCQ Project / MCQ
40 60 40 60 200 100
Total 40 60
100 N

“Role Play / Group Discussions / Debates / Oral Presentations / Poster Presentations /
Technical presentations can also be provided.
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U21CEP11 HYDROLOGY E | T | P] |6

3(0|j0]| 0|3

PRE-REQUISITES
e Nil
COURSE OBJECTIVES

« To provide knowledge to students regarding occurrence of rainfall, storage of water, estimation
of flood

e Tolearn about ground water permeability and transmissibility and yield of water from well

e  To acquire study of surface and sub-surface flow & study of under-ground water

a

COURSE OUTCOMES ;
On completion of this course, the students will be able to

CO1: outline the scope of hydrology (Understand)

CO2: interpret the runoff data (Apply)

CO3: demonstrate the hydrological procesé (Apply) .

CO4: examine the steady flow towards a well in confined & water table aquifer (Analyze)
CO5: estimate the flood routing (Apply)

CO-PO MAPPING:

COs P PO1|PO2Z |PO3|PO4|PO5|PO6|PO7 |PO8 | P09 |PO10/PO11|PO12|PSO1|PSO2
Cco1 1 - - - - 2 | 2 - - - . 5 1 -
co2 1 2 1 - - 2 2 1 - - = = 1 o
co3 1 -t =] =]=12Z2]2] =] = . - . 1 -
CO4 1 2 1 - - 2 2 1 - . . - 1 -
CO5 1 2 1 - - 2 2 1 - - E - 1 "

Correlation levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)

SYLLABUS:
UNIT ! INTRODUCTION 9

Hydrologic cycle.— Scope and application of hydrology to engineering prablems — Drainage basins
and its characteristics, stream geometry hypsometric curves.

UNIT I RUNOFF 9

Types & forms of precipitation, rainfall measurements — Interpretation of rainfall data — Missing rain
fall data — Runoff, runoff cycle, infiltration indices — Hydrograph analysis— Module hydrograph —
Applications —Time Series Analysis.

UNIT Il HYDROLOGICAL PROCESS - 9

Evaporation Process — Process, reservoir evaporation
Process — Evapo-transpiration and its measurement

and methods of its control — Transpiration
ratiqn — Infiltration process, initial loss,
- (KL
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infillration capacity and measurement of infiltration, infiltration indices.
UNIT IV GROUNDWATER HYDROLOGY 9

Ground water — Aquifers, Permeabilily & transmissibility — Steady flow towards a well in confined &
water table aquifer — Dupits & Theims equation — Measurement of yield of an open well — Tube well
& infiltration gallaries. Interference among wells — well losses, comparison of well and flow irrigation.

UNIT V FLOOD ROUTING 9

Introduction to flood routing and its importance for the construction of hydraulic reservoirs —
Hydrologic routing and hydraulic routing — Methods of flood routing — Step by step method, trial and
error method )

Contact Periods:

Lecture: 45 Periods Tutorial: 0 Periods Practical: 0 Periods Project 0 Periods

Total 45 Periods

TEXT BOOKS:
1. §.K. Garg “Irrigation Engineering and hydraulic Structure” Khanna Publication 2010.
2. B.C. Punmia “Irrigation Engineering and Hydraulic structure” Laxmi Publications. 2005.

REFERENCES:
1. Linsely, Kohler, Paulhus “Hydrology for Engineers” Tata McGraw-Hill Edtication.2009.
2. V.F Singh “Elementary Hydrology”. Prentice-Hall.2008.

EVALUATION PATTERN:

Continuous Internal Assessments
Assessment | Assessment Il
(100 Marks) (100 Marks)
Total Internal End Semester
*Individual *Individual Assessments Examinations
Assignment /| \wuuen | Assignment / Written
Case Study / Test Case Study / Test
Seminar / Seminar /
Project / MCQ Project / MCQ
40 60 40 60 200 100
Total 40 60
100

*Role Play / Group Discussions / Debates / Oral Presentations / Poster Presentations /
Technical presentations can also be provided.

@M’)\é
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U21CEP12 IRRIGATION ENGINEERING LTt | P |J
3 /0|0 fo]3

PRE-REQUISITES:
e Nil

COURSE OBJECTIVES:

e To apply the concepts of types and methods of irﬁgation, irrigation standards and crop water
requirement

« To analyze the types of dams, spillways with their protection measures

= To design the components of irrigation canal

COURSE OUTCOMES:

Upon completion of the course, the student will be able to

CO1: find the quality of irrigation water and frequency of imigation for various crops (Understand)

CO2: identify and apply the appropriate irrigation methods (Understand)

CO03: design the principles of gravity and earth dams and their component parts (Apply)

CO4: classify the canals and design the impounding structures for irrigation purpose (Apply)

CO5: analyze the functions of regulating and cross drainage works (Apply)

CO-POMAPRPING:

COs P PO1|PO2 | PO3 | P04 | PO5 | PO6 | PO7 | PO8 | POY |PO10|/PO11|PO12|PSO1|PSO2
co1 3 . . . - 2 | 2 = 5 < ; ) . .
coz 3 3 2 - . 2 2 - s - % 2 . -
co3 leslzl s lalodbal =4 «}=[=]= =
CcO4 - 3 - - - 2 2 1 - - - - - -
CO5 2 3 2 - - 2 2 1 - - = 2 = =

Correlation levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)

SYLLABUS:

UNIT | IRRIGATION PRACTICES : 8

Need for Irrigation in India — Scope, National Water l_:‘olicy — Crop water requirements — lrrigation
Scheduling — Irrigation efficiencies — Duty — Delta — Base Period — Surface and Subsurface
irrigation methods — Standards for irrigation water

UNIT 1l IRRIGATION METHODS 9

Irrigation and its types: Gravity irrigation — Lift irrigation — Well irrigation — Tube well irrigation —
Infiltration galleries — Sewage irrigation — Advantages and Disadvantages — Environmental impacts
of irrigation

A
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UNIT 1l DAMS 9

Dams: Types of dams — Earthen dam: types — Description — Causes of failure and protection
measures — Gravity dam: types — Description — Causes of failure and protection measures —
Spillways: types — Description — Causes of failure and protection measures.

UNITIV  DIVERSION AND IMPOUNDING STRUCTURE 9

Introduction — Types of diversion headwork — Causes of failure — Bligh's and Lane’s theories —
Design of vertical weir — Silt control devices — Appurtenances — Fish ladder, divide wall, under &
scouring sluices, canal head regulator

UNIT V CANAL AND ITS ALIGNMENT 9

Classification of canals — Alignment, lining and maintenance of canals — Design of rigid boundary
canals Lacey's and Tractive force concepts in canal design — River Training works — Canal drops —
Cross drainage works — Canal Outlet and Escapes

Contact Periods:

45 Periods — Periods

45 Periods

Project:
Total

Tutorial: — Periods Practical: —Periods

Lecture:

TEXT BOOKS:

1. Punmia B.C and Pande B.B Lal, “Irrigation and Water Power Engingering”, 16th edition, Laxmi
Publications (P) Ltd, New Delhi, 2016

2. Santhosh Kumar Garg, "Irrigation Engineering and Hydraulic Structures”, 19th edition, Khanna
Publishers Pvt. Ltd, New Delhi, 2013

REFERENCES:

1. Punmia B. C., Ashiok Kumar Jain., Arun Kumar Jain and Pande Brij Basi Lal, "Irrigation and
Water Power Engineering”, 16th edition, Laxmi Publications (P) Ltd, New Delhi, 2012

2. Sharma R K and Sharma T K, “lrrigation Engineering”, S. Chand and company, New Delhi,
2007

3. Asawa G L, “Irrigation and Water Resources Engineering”, New Age International Publishers,
New Delhi, 2005

EVALUATION PATTERN:

Continuous Internal Assessments
Assessment | Assessment I|
(100 Marks) (100 Marks) )
Total Internal End Semester
*Individual *Individual Assessments Examinations
Assignment/ | \written | Assignment / Written
Case Study / Test Case Study / | Tegt
Seminar / Seminar /
Project / MCQ Project / MCQ
40 60 40 60 200 100
Total 40 60
100

*Role Play / Group Discussions / Debates / Oral Presentations / Poster Presentations /
Technical presentations can also be provided.

)Y
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U21CEP13 GROUND WATER ENGINEERING L|T{P|J]|C

PRE-REQUISITES
« Nil
OBJECTIVES

«  Tointroduce the student to the principles of Groundwater governing Equations
»  To acquire knowledge of Characteristics of different aquifers
e To understand the techniques of development and management of groundwater

COURSE OUTCOMES

Upon completion of the course, the student will be able to
CO1: identify aquifer properties and its dynamics (Understand)
C02: model the well design and its practical problems (Apply)
CO3: plan the groundwater management (Apply)-

'CO4: examine the quality of groundwater (Apply)

CTO5: summarize the groundwater conservation techniques {Under;tand)

CO-PO MAPPING

PO : .
> * | Po1|Po2| P03 | PO4 | PO5 | POB | PO7 | POB PO9 [PO10|PO11|PO12|PSO1|PSO2
CO1 Tl 2] =]=f=f@}24s]|] =] s ) . s
Co2 1 P8l s lalal 2l 8]agh 2] /) = =] = 2
CcOo3 1 2 = = = 2 2 1 . ’ 1 - - =
co4 1 2 - - - 2 | 2.1 1% - - o - -
CO5 1 2 - - - 2 2 - = 3 = 2 - .

Correlation levels: 1: Slight (Low) 2: Moderate (Medium) - 3: Substantial (High)
SYLLABUS:
UNITI = HYDRO GEOLOGICAL PARAMETERS g

Introduction — Water bearing Properties of Rock — Type of aquifers - Aquifer properties —
Permeability, specific yield — Methods of Estimation — GEC norms - Steady state flow — Darcy's Law
— Groundwater Velocity '

UNITII  WELL HYDRAULICS ' 9
Unsteady state flow — Theis method — Jacob method — Chow's method — Law of Times — Theis
Recovery - Bailer method — Slug method — tests — Image well theory — Partial penetrations of
wells — Well losses

UNIT Il GROUNDWATER MANAGEMENT 9

Need for Management Model — Database for dwater Management — Groundwaler balance

Depatunient of Civil Engineering
KPR Imstituie of Engincering & Technolog,
Arasur, Cointatore-641407
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study — Introduction to Mathematical medel — Model Conceptualization — Sensitivity Analysis —
Uncertainty — Development of a model .

UNIT IV GROUNDWATER QUALITY 9

Ground water chemistry — Origin, movement and quality — Water quality standards — Drinking water
— Industrial water — Irrigation water — Ground water Pollution and legislation — Environmental
Regulatory requirements

UNIT V GROUNDWATER CONSERVATION 9

Artificial recharge technigues — Reclaimed wastewater recharge — Soil aquifer treatment (SAT) —
Aquifer Storage and Recovery (ASR) Protection zone delineation — Contamination source inventory
and remediation schemes — Rain water harvesting

Contact Periods:

Lecture: 45 Periods Tutorial: 0 Periods Practical: 0 Periods Project 0 Periods

Total 45 Periods

TEXT BOOKS: _

1. Raghunath H.M., "Ground Water Hydrology", New Age International (P) Limited, New Delhi,
2010.

2. Tedd D.K,, "Ground Water Hydrology”, John Wiley and Sons, New York, 2010.

REFERENCES

1. Fitts R Charles, "Groundwater Science". Elsevier, Academic Press, 2002.
2. Ramakrishna, S, "Ground Water” K.J. Graph arts, Chennai, 2005

EVALUATION PATTERN:

Confinuous Internal Assessments
Assessment | Assessment I
(100 Marks) (100 Marks)
Total Internal End Semester
*Individual *Individual Assessments Examinations
Assignment/ | \nritten | Assignment/ | \au
en
Case Study / Test Case Study / Tost =
Seminar / Seminar/
Project / MCQ Project / MCQ
40 60 40 60 200 100
Total 40 60
100

*Role Play / Group Discussions / Debates / Oral Presentations / Poster Presentations /
Technical presentations can also be provided.

e 7
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L [T | B | €
310100

CONSTRUCTION TECHNIQUES, EQUIPMENT AND

MEREER PRACTICES

PRE-REQUISITES:
= Nil

COURSE OBJECTIVES:

» To create awareness of the various construction techﬁiques and practices
e To identify the equipment needed for different types of construction activities
e To understand the methods and techniques involved in demolition of structures

COURSE OUTCOMES:

'Upon completion of the course, the student will be able to

CO1: outline the construction practices involved in site (Understand)

CO2: explain the techniques involved in substructure construction (Understand)

CO03: summarize the super superstructure construction techniques’ (Understand)

CO4: compare the different equipment used in various construction works (Understand)

CO5: identify the demolition methods, sequence and safety precaution involved in demolishing. the
building (Understand)

~CO=POMAPPING:— —

COs s PO1|PO2|PO3 PQ4 PO5|PO6 | PO7 | PO8 | POY |PO10|PO11|PO12|PSO1|PSO2
CcO1 2 = = = 3 = = 2 = = 2 2 1 2
Cco2 2 s = = 3 = = 2 = = 2 2 1 2
co3 I - - 3 = = 2 = = 2 2 1 2
CO4 2 = — — 3 = = 2 & - | = 2 1 2
COo5 2.l =l =t-|8]l2i=|2|=|=|22]1tq 2

Correlation levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)

SYLLABUS: _
UNITI  CONSTRUCTION PRACTICES ' : © 9

Specifications, details and sequence of activities — Site Clearance — Marking — Earthwork —
Masonry and types — Flooring — Damp proof courses — Construction joirts and types — Pre cast
pavements — Building foundations — Basements — Temporary shed — Centering and Shuttering —
Slip forms — Scaffoldings — De-shuttering forms — Fabrication and erection of steel trusses —
Frames — Braced domes — Laying brick — Weather and water proof — Roof finishes — Acoustic and
fire protection.

UNIT Il SUB STRUCTURE CONSTRUCTION g ' 9

Techniques of Box jacking — Pipe Jacking — Under water construction of diaphragm wall —
Tunneling techniques — Piling techniques — Well and caisson — Sinking cofferdam — Cable
anchoring and grouting — Well points — Dewaterihg and stand by Plant equipment for underground

open excavation.
Hesd !\'ao oem
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UNIT I SUPER STRUCTURE CONSTRUCTION 9

Launching girders, bridge decks, off shore platforms — Special forms for shells — Techniques for
heavy decks — In-situ pre-stressing in high rise structures, Material handling — Erecting light weight
components on tall structures — Support structure for heavy Equipment and conveyors — Erection of
articulated structures, braced domes and space decks.

UNIT IV EQUIPMENT IN CONSTRUCTION 9

Earthwork moving operations — Selection of Equipment's for earthwork, Foundation work and piling
— Material handling — Hoisting and lifting equipment's (Derricks, cranes, gantry and cable ways) -
Equipment's for Concreting (Mixing, batching and compaction) — Equipment's for dredging,
trenching and tunneling ;

UNIT V DEMOLITION OF STRUCTURES 9

Definition — Demolition methads for buildings and other structures — Common types — Demolition
Sequence — Safety precautions — Machines — Explosives — Robotic Machines — Dismantling
Technigues

Contact Periods:

Lecture: 45 Periods Tuiorial: — Periods Practical: — Periods Project - Periods
Total 45 Periods

TEXT BOOKS:

1. Sarkar, S.K., and Saraawati, S., “Construction Techrelogy”, Oxferd University press, New Delhi,
2008.

2. Peurifoy, R.L., Clifford J. Schexnayder, Aviad Shapira., "Construction Planning, Equipment and
Methods", McGraw Hill Education, 2018.

3. Arora S.P. and Bindra S.P., "Building Construction, Planning Technigues and Method of
Construction", Dhanpat Rai and Sons, 2010.

REFERENCES:

1. Deodhar, S.V., “Construction Equipment and Job Planning”, Khanna Publishers, New Delhi,
2012.

2. Velumani, P., “Construction Techniques and Practices”, SIA Publishers & Distributers Pt Ltd,
2020.

3. Sharma S.C., “Construction Equipment and Management”, Khanna Publishers New Delhi, 2019.

EVALUATION PATTERN:

Continuous Internal Assessments

Assessment | Assessment Il
(100 Marks) (100 Marks)
. o Total Internal End Semester
*Individual *Individual Assessments Examinations
Assignment / .. | Assignment/ :
Case Study / Wrr;t:n Case Study / #_\éréttten
Seminar / Mini | Seminar / Mini
Project / MCQ Project / MCQ
40 60 40 60 200 100
Total 40 60

100

*Role Play / Group Discussions / Debates / Oral Presentations / Poster Presentations /
Technical presentations can also be provided.

oJafu
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U21CEP15 CONSTRUCTION PLANNING AND SCHEDULING L|T|P|J]C
3|l0|0|0]|3

PRE-REQUISITES:
« NIL

COURSE OBJECTIVES:

e To have learnt about planning of construction projects

» To make the students to schedule the network dlagrams by scheduling procedures and
technigues, cost and quality control projects

» Use of Project information as a decision tool

COURSE OUTCOMES:

Upon completion of the course, the student will be able to

CO1: develop construction plans and estimate the resource requirements (Understand)

CO2: prepare bar charts for work schedule (Understand)

CO03: outline the cost control monitoring and accounting (Understand)

CO4: understand the quality control and safety during construction (Understand)

CO5: learn Project information and databases in an organization (Understand)

CO=PO MAPPING:

S0 Fan PO1|PO2|PO3|P0O4 | PO5 | PO6 | PO7 | PO8 | PO9 |PO10|PO11|PO1Z PSO1|PSO2
go1 | -J1]|=|=-|~-|z2z]~|~-]3|2}|2]-]|]-]¢2
coz2 = 1 - = = 2 - - 3 2 2 1 3 2
cOo3 o 1 - — = 2 - - 3 2 2 3 - 2
CcO4 = 1 = = - 2 2 = 3 2 2 2 — 2
CO5 - 1 - - — 2 = - 3 2 2 2 - 2

Correlation levels: 1: Slight (Low) 2: Moderate (Medium) 3 Subslanttal (High)

SYLLABUS:
UNIT | CONSTRUCTION PLANNING ' 9

Basic concepts in the development of construction plans — Choice of Technology and Construction
method — Defining Work Tasks — Definition — Precedence relationships among activities —
Estimating Activity Durations — Estimating Resource Requirements for work activities — Coding
systems.

UNIT I SCHEDULING PROCEDURES AND TECHNIQUES ' - 9

Relevance of construction schedules — Bar charts — The critical path method — Calculations for
critical path scheduling — Activity float and schedules — Presenting project schedules — Critical path
scheduling for Activity-on-node and with leads, Lags and Windows — Resource oriented scheduling
— Scheduling with resource constraints and precedence’'s — Use of Advanced Schaduling
Techniques — Scheduling with uncertain durations — Crashing and time/cost trade—offs — Improving
the Scheduling process — Introduction to application so e

ent
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UNIT Il COST CONTROL MONITORING AND ACCOUNTING 9

The cost control problem — The project Budget — Forecasting for Activity cost control — Financial
accounting systems and cost accounts — Control of project cash flows — Schedule control —
Schedule and Budget updates — Relating cost and'schedule

UNIT IV QUALITY CONTROL AND SAFETY DURING CONSTRUCTION 9

Quality and safety Concerns in Construction — Organizing for Quality and Safety — Work and
Material Specifications — Total Quality control — Quality control by statistical methods — Statistical
Quality control with Sampling by Attributes — Statistical Quality control by Sampling and Variables —
Safety Management

UNITV ORGANIZATION AND USE OF PROJECT INFORMATION 9

Types of project information — Accuracy and Use of Information — Computerized organization and
use of Information — Organizing information in databases — Relational model of Data bases — Other
conceptual Models of Databases — Centralized database Management systems — Databases and
application programs — Information transfer and Flow.

Contact Periods:

45 Periods — Periods

45 Periods

Practical; — Periods Project

Total

Lecture: Tutorial: Periods

TEXT BOOKS:

1.

Srinath, L.S, “Pert and CPM Principles and Applications”, Affiliated East West Press, 2001.

2. Hinze, “Construction Planning and Scheduling”, Pearson Education India, 2013.

3. Abdrew Baldwin., “Handbook of Construction Planning and Scheduling”, Wiley, 2014.

REFERENCES:

1. Chris Hendrickson and Tung Au, "Project Management for Construction -
Fundamentals Concepts for Owners’, Engineers, Architects and Builders, Prentice
Hall,Pitsburgh,2000. ’

2. David R.Pierce Jr. “Project Schedule and Management for Construction”, Wiley 2013.

3. Moder.J..C.Phillips and Davis, “Project Management with CPM’, PERT and
Precedence Diagramming, Van Nostrand Reinhold Co., Third Edition, 1983

4. Willis., E.M., "Scheduling Construction projects”, John Wiley and Sons 1986..

EVALUATION PATTERN:

Continuous Internal Assessments
Assessment | Assessment Il
(100 Marks) (100 Marks)
: Total Internal . End Semester
*Individual *Individual Assessments Examinations
Assignment/ | \nritten | ASsignment/ | \wiitten
Case Study / Test Case Study/ | Test
Seminar / Seminar/
Project / MCQ Project / MCQ
40 60 40 60 200 100
Total 40 60
g
= - 100

*Role Play / Group Discussions / Debates / Oral Presentations / Poster Presentations /
Technical presentations can also be provided.

gkl
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U21CEP16  SAFETY ENGINEERING 2 D L R e

3 00| 0|3

PRE-REQUISITES:
« Nil

COURSE OBJECTIVES:

* To give an overview about the safety considerations
= To study safety aspects in various construction areas and protective measures
e Togain knowledge in equipment safety and fire safety

COURSE OUTCOMES:

Upon completion of the course, the student will be able to

CO1: explain the concepts of preconstruction considerations {Understand)
CO2: understand the basic safety measures in construction (Understand)
CO3: identify the safety aspects in height works (Understand)

CO4: study the safety aspects in truss and roof area (Understand)

CO5: discover the equipment safety procedures (Understand)

CO-PO MAPPING:

COs Pos PO1|PO2| PO3 | PO4 | PO5 | POB [PO7 | POS | PO [PO10[PO11/PO12{PSO1|PSO2
co1 1 - 2 2 - 2 2 3 2 - 2 1 - 1
co2 1 - 2 2 — 2 2 3 2 - 2 1 3 1
COo3 1 - 2 2 - 2 2 3 2 - 2 1 3 1
CO4 1 — 2 2 - 2 2 3 2 - 2 1 3 1
CO5 1 - 2 2 - 2 2 3 2 - 2 1 3 1

Correlation levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)

SYLLABUS:
UNIT | PRE-CONSTRUCTION CONSIDERATIONS ' 9

Planning and scheduling — On-site safety — Basic checklist — Pre contract aclivities — Pre
construction meeting — Underground electrical hazards — Risk assessment for construction — Risk
and hazard management in all activities.

UNIT Il CONSTRUCTION PROTECTIVE MEASURES & CONTROL MEASURES 9

Basic personal protective equipment and clothing — Foot protection, Head protection, Hearing
protection — Trenches and excavations — General requirements, Sloping and Shoring requirements
— Additional excavation requirements — Working with heights — Material safety and its usage.

UNITIII  HEIGHT WORKS 9
Safe access and egress — Safe use of ladders — S oldings, requirement for safe work platforms,
stairways, gangways and ramps — Fall preventio fa%l{p}'ntecﬁon, safety belts, safety nets, fall
£ & " " Il'
= D ,
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arrestors, controlled access

structural frame work,

UNIT IV
Trusses — Instruction

(Slide guards) Scaffolds — Guardrails for scafiolds

Scaffold planks —
lean

UNIT v

Electrical power tools and records,
ergonomics — Factors affecting tool

TRUSSES AND ROOF WORK

Other types of scaffolds,
— lo scaffolds ~ Rolling scaffoids.

EQUIPMENT SAFETY AND DEMOLITION

Q5
KPRIET

Lesm Bayond

cBCs

zones, working on fragile roofs, work permit systems — Erection of

road works, safety in high rise construction.

9
allers, Truss erection Roof Work — Roof Jacks and toe — Holds
Toe boards for scaffolds — Wood scaffold
requirements for job — Constructed wood scaffolds
Ladder - Jack scaffolds Trestie scaffolds, Shore and

for truss inst

esign and erection

9

Safe work procedures — Safe assembly point — Hand too!
use — Crane safety — Safe work procedures — Demolition —

demolition techniques — Fire hazards and preventing methods, implosion.

Contact Periods:
Lecture: 45 Periods

TEXT BOOKS:
1. Patrick X.\. Zou.,

Project — Periods

Total 45 Periods

Tutorial: — Periods Practical: — Periods

“Strategic Safety Management in Construction and Engineering” John Wiley

&Sons Publications, 2015

2. Allen St John Hot.

REFERENCES:
1.

2. Louis J. Di Berardinis.
3. V.J. Davies. K. Tomasin.,

“Construction Safety” John Wiley &Sons Publications, 2005.

J Grimaldi Simonds, “Safety Management” AITBS Publishers, New Delhi 2001

d health, Wiley Publications, 1999
1996

. Handbook of occupational safety an
“Construction Safety Handbook”

EVALUATION PATTERN:

Continuous Internal Assessments

-

Assessment | Assessment I| &
100 Marks 100 Marks
( ) ( ) Total Internal End Semester
*Individual *Individual Assessments Examinations
Assignment / Writte Assignment / Writte
Case Study/ | “roo™ | Case Study/ | Wiitten
Seminar / Seminar /
Project / MCQ Project / MCQ
40 ' 60 40D 60 200 ’ 100
Total 40 60
_ 100

*Role Play / Group

Technical presentations can also be

bates / Oral Presentations / Poster Presentations /

provided

Discussions / De

o
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0 olin 3

U21CEP17 QUALITY CONTROL AND ASSURANCE

PRE-REQUISITES:
e NIL

COURSE OBJECTIVES:

« To understand the concept of quality management systems

» To make the students to study the quality control systems

« To gain knowiedge in quality improving techniques

COURSE OUTCOMES:

Upon completion of the course, the student will be abie fo

CO1: describe the principles of Quality management (Understand)

€02; implement the basic in quality management system (Understand)
C03: suggest the feasibility in planning in quality procadures (Understand)
CO4: recognize the quality assuring and control systems (Understand)

* CO5: examine the quality techniques to be followed in improving the construction field (Understand)

CO-PO MAPPING:
PCs ; ' —‘
COs PO1 | PO2 | PO3 | PO4 | POS5 | POB PO7|PO8|PO9 PO10/PO11 PO12|PS0O1|PSO2
FCeor -3 2 =|=l-|2}|=1~-]F% 2 | -| -1 2
e | —ldlzl=l-1=1l=]=1=]= 21 =1 =12
co3 = 1 2 - - = 2 - - 2 2| o - 2
co4 == 1 2 2 - = 2 - - 2 2 - — 2
co5 - 1 2 2 - | = 2 - - 2 2 | - - 2
Cgrrélatign levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)
SYLLABUS:
UNITI  QUALITY MANAGEMENT " 9

Introduction — Definitions and objectives — Factor influencing construction quality — Responsibilities
and authority — Quality plan — Quality management guidelines — Quality circles — Project
management -

UNITHI QUALITY SYSTEMS 9

Introduction — Quality system standard — 1SO 9000 family of standards — Requirements — Preparing
quality system documents — Quality related training — Implementing a quality system — Third party
certification

UNIT Il QUALITY PLANNING 9

Quality policy — Objectives and methods in co Lctio ir)dustry — Consumers satisfaction —
Head o -'*;'-t
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Ergonomics — Time of completion statistical tolerance — Taguchi®s concept of quality — Codes and
standard documenis — Contract and construction programming — Inspection procedures —
Processes and products — Total QA/QC — Programme cost implication

UNIT IV QUALITY ASSURANCE AND CONTROL 8

Objectives — Regularity agent, owner, design, contract and construction oriented objectives —
QAJ/QC — Methods and techniques for QA/QC — Different aspects of quality — Appraisals, factors
influencing construction quality — Critical, major failure aspects and failure mode analysis, — Stability
methods and tools, optimum design — Reliability testing, Reliability coefficient and reliability
prediction

UNIT V QUALITY IMPROVEMENT TECHNIQUES 9

Selection of new materials — Influence of drawings, detailing, specification, standardization — Bid

preparation activity, Environmental safety, social-and environmental factors — Natural causes and

speed of construction — Life cycle costing — Value engineering and value analysis

Contact Periods:

Lecture: 45 Periods  Tutorial: Periods Practical: — Periods Project — Periods
Total 45 Periods

TEXT BOOKS:

1. James Brien, J.o., Construction Inspection Handbook — Quality Assurance and Quality Control,
VanNostrand, NewYork, Third Edition, 2013.
2. Ashford, J.L., The Management of Qualily in Construction, CRC Press, Taylor & Francis Group,

Oxfordshire, FourthEdition, 2020.

REFERENCES:

1. Clarkson H. Oglesby, “Productivity Impravement in Construction”, McGraw-Hill, (1989).

2. John L. Ashford,” The Management of Quality in Construction”, Taylor & Francis , (1989).

3. Steven McCabe, “Quality Improvement Techniques in Construction”, Addison Wesley Longman
Ltd, England. (1998). -

EVALUATION PATTERN:

Continuous Internal Assessments

Assessment | Assessment lI
(100 Marks) (100 Marks)

End Semester
Examinations

Total Internal
*Individual *Individual Assessments

Assignment / Written | ASsignment / Written

Case Study / Test Case Study / Tast

Seminar/ Seminar /
Project/ MCQ Project / MCQ
40 60 40 60 200 100

Total 40 60

100

*Role Play / Group Discussions / Debates / Oral Presentations / Poster Presentations /
Technical presentations can also be provided

Head of fhpsvr'ﬁi\)?:%
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Category: PEC

U21CEP18 BUILDING SERVICES LIT|PlJ|C
3/ololo] 3

PRE-REQUISITES:
« Nil

COURSE OBJECTIVES:

= To acquire the knowledge on building services

» To know the various types of mechanical and electrical services

s To understand the impartance of fire protection and green buildings

COURSE OUTCOMES:

Upon completion of the course, the student will be able to

CO1: understand the various types of building services (Understand)

CO2: outline the electrical service requirements for a given building (Understand)

CGa3: pian various types of mechanical services as per requirements of building (Understand)
CO4: summarize the fire protection and acoustics services of a building (Understand)

CO5: apply green building technology aspects (Understand)

CO-PO MAPPING:

COs e PO1|PO2|PO3 | PO4 | PO5 | PO6 | PO7|PO8 | POY [PO10|PO11|PO12|PSO1|PSO2
CC1 2 = = - - 2 - i - = 2 g = -
c0o2 2 = = - 3 2 - 2 - - 2 2 = 2
co3 2 = = - = 2 - 2 - - 2 2 = 2
CO4 2| -1 8| =-|-|l2|~-]l2|-|-12]2]-]2
Co5 2 i = - = 2 3 2 - - 2 2 e 2

Correlation levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)

SYLLABUS:
UNIT I INTRODUCTION TO BUILDING SERVICES 9

Definitions — Objective and uses of services — Applications of services for different types building —
Classification of building services — Types of services and selection of services — Natural and
artificial lighting — Principles and factors — Arrangement of luminaries, Distribution of illumination
. factors — Necessity of Ventilation — Types — Natural and Mechanical — Factors to be considered in
the design of Ventilation

LINIT Il ELECTRICAL SERVICES AND LAYOUT 9

Electrical services in the building — Technical terms and symbols for electrical installations and
accessories of wiring — Systems of wiring like wooden casing, cleat wiring, CTS wiring conduit
wiring — Types of insulation — Electrical layout for residgnce, small work shop, show room, school

building etc.,
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UNIT il MECHANICAL AND PLUMBING SERVICES IN BUILDINGS 9

Introduction of mechanical services — Lift — Definition, Types of Lifts, Design Considerations — Air
Conditioning — Definition, Different controllers, Air Distribution system — Types of Air Conditioners —
Piping Materials and Fittings — Plumbing fixture — Water Supply Systems — Designing Plumbing
Systems — Installation -

UNITIV  FIRE PROTECTION, ACOUSTICS AND SOUND INSULATIONS 9

Introduction — Causes of fire and Effects of fire — General Requirements of Fire Resisting building
as per IS and NBC 2016 — Characteristics of Fire resisting materials — Maximum Travel Distance —
Fire Fighting Installations for Horizontal Exit, Roof Exit / Fire Lifts, External Stairs — Requirement of
good Acoustic — various sound absolvent — Factors to be followed for noise control in residential

building

UNIT V GREEN BUILDING ' 9
Concept of green buildings — Components of green building — Advantages and applications — Utility
of solar energy in buildings — Day lighting — Building energy analysis — Lighting economics and

aesthetics — Low energy and passive cooling — Green composites for buildings — Low energy
approaches — Water utilization in building — Technological options for energy management

Contact Periods:

Lecture: 45 Periods  Tutorial: — Periods Practical: — Periods Project — Periods
Total 45 Periods

TEXT BOOKS:

1. Punmia B.C, “Building Construction”, Laxmi Publications (P) Ltd., New Delhi, 2016

2. Varghese P.C, “Building Construction”, PHI Learning, New Delhi, 2011
3. Stephen Emmit, “Advanced Construction of Buildings”, Blackwell Publishing (P) Ltd., 2019

REFERENCES:

1. Udhayakumar R, “A Text book of building services”, Eswar press, India, 2007

2. Rangwala, “Building Construction”, Charotar publishing (P) Ltd., India, 2019

3. Varghese P.C, “Building Materials”, PHI Learning, New Delhi, 2015

4. David V.Chadderton. “Building Services Engineering”, Taylor and Francis, Canada, 2013

EVALUATION PATTERN:

Continuous Internal Assessments

Assessment | Assessment Il
(100 Marks) (100 Marks)

End Semester
Examinations

Total Internal
*Individual *Individual Assessments

Assignment / | \written | ASSIgnmMent ! | Written

Case Study/ | Tegt | Case Study/ | 1est

Seminar/ Seminar /
Project / MCQ Project / MCQ
' 40 60 40 60 200 100
Total 40 60

100

*Role Play / Group Discussions / Debates / ral Pres?ntations | Poster Presentations /
Technical presentations can also be pro @_‘:ﬂ W\g W
5
.~ Yhead of the Departmentt
3 stk Froipser
Department of Civi! Engineering

KPR Instiiuie of Fagingerinnd lechnology

Arasur, Toimibuiire-od (407

A\




Q} 2 ‘® i 1
S f0t e;; Lot Beyond
= Ge,(\“e “-{\G =2
2 20%" ¢ |SPROFESSIONAL ELECTIVES

e * : PEC
gifl
U21CEP19 S NABLE AND LEAN CONSTRUCTION L|T|P|J]|C

3 0|0 0|3

PRE-REQUISITES:
« Nil

COURSE OBJECTIVES:

s To gain knowledge about the basics of lean construction.

¢ To analyze about the concepts lean principles and study their core concepts in construction.
e To explore the lean tools and techniques, implementation in the construction industry.
COURSE OUTCOMES:

Upon completion of the course, the student will be able to

CO1: explain the management techniques and the advancements in the recent development
(Understand)

CO2: implement the lean management principles from the manufacturing industry to the
construction industry to observe the evolution (Apply)

CO3: understand the core concepts of lean construction tools and techniques and their importance
in achieving productivity with quality and safety (Apply)

CO4: investigate lean techniques to achieve sustainability in construction projects (Apply)
CO5: apply lean construction techniques in design and modelling (Apply)

CO-PO MAPPING:

COs S PO1|PO2 |PO3 |PO4 | PO5 | PO6 | PO7 | PO8 | POY [PO10{PO11|PO12|PSO1|PSO2
Cco1 2 1 1 - -l 2| =11 - | - 2 1 3 1
co2 2 1 1 - = 2 - 1 - = 2 1 3 1
CO3 2 1 1 - - 2 - 1 - - 2 1 3 1
CO4 2 1 1 - - 2 - 1 = - 2 1 3 1
CO5 2 1 1 - - 2 = 1 - = 2 1 3 1

Correlation levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)

SYLLABUS:

UNIT | INTRODUCTION 9

Introduction and overview of the construction project management — Review of Project
management & Productivity measurement systems — Productivity in construction — construction
project phases — Essential features of contemporary construction management techniques — The
problems with current construction management techniques — Current production planning -
Sustainable engineering concepts and life cycle analysis.

UNIT It LEAN MANAGEMENT& SUSTAINABLE CONCEPTS 9

Introduction to lean management — Toyota's management principle — Evolution of lean in the
construction industry — Production theories in constryclign — Aean construction value — Value in
construction — Target value design — Lean project( ¢} < tem — Forms of waste in the

¥ 1:‘}!
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construction industry — Waste elimination and sustainability planning.
UNIT I CORE CONCEPTS 9

Concepts in lean thinking — Principles of lean construction — Variability and its impact — Traditional
construction and lean construction — Traditional project delivery — Lean construction and workflow
reliability — Work structuring — Production control.

UNITIV  TOOLS AND TECHNIQUES FOR LEAN CONSTRUCTION g

Value Stream mapping — Work sampling — Last planner system — Flow and pull — based production
— Last Planner System — Look ahead schedule — constraint analysis — weekly planning meeting—
Daily Huddles — Root cause analysis — Continuous improvement — Just in time.

UNIT V TECHNIQUES IN LEAN CONSTRUCTION 8

Lean construction implementation — Enabling lean through information technology — Lean in design
— Design Structure Matrix Location Based Management System - BIM (Building Information
Modeling) — IPD (Integrated Project Delivery) — Sustainability through lean construction approach
Contact Periods:

45 Periods — Periods

45 Periods

— Periods . Practical: — Periods Project

Total

Lecture: Tutorial:

TEXT BOOKS:

1. Corfe, C. and Clip, B., Implementing lean in construction: Lean and the sustainability agenda,
CIRIA, 2013. :

2. Shang Gao and Sui Pheng Low, Lean Construction Management: The Toyota Way, Springer,
2014.

3. Dave, B., Koskela, L., Kiviniemi, A., Owen, R., and Tzortzopoulos, P., Implementing lean in
construction: Lean construction and BIM, CIRIA, 2013.

REFERENCES:

1. Ballard, G., Tommelein, 1., Koskela, L. and Howell, G., Lean construction tools and techniques,
2002.

2. Salem, O., Solomon, J., Genaidy, A. and Luegring, M., Site Implementation and Assessment of
Lean Construction Techniques, Lean Construction Journal, 2005.

3. Lincoln H. Forbes , Syed M. Ahmed, Lean Project Delivery and Integrated Practices in Modern
Construction, Routledge Publishers, 2" edition, 2020.

EVALUATION PATTERN:

Continuous Internal Assessments
Assessment | Assessment |l
100 Marks) (100 Marks
{ } Total Internal End Semester
*Individual *Individual Assessments Examinations
Assignment / | \wiitteny | ASSIGNMENt/ | \nritten
Case Study / Test Case Study / | Test
Seminar / Seminar /
Project / MCQ Project / MCQ
40 60 40 60 200 100
Total 40 60
100

*Role Play / Group Discussions / Debates / Oral Presentations / Poster Presentations /
Technical presentations can also be provided

o
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U21CEP20 FORMWORK ENGINEERING L{TIP|d|C

PRE-REQUISITES:
= Nil

COURSE OBJECTIVES:

» To learn the basic concepts and I;_ipes of formwork, parameters to be considered for the
selection of right formwork, design principles deployed, different systems and materials adopted
in construction.

* To identify the formwork selection criteria, applications across structures and scaffolding
systems.

« Tounderstand the special formwork for tunneling, high rise constructions and bridges.

COURSE OUTCOMES:

Upon completion of the course, the student will be able to

CO1: explain the Role of Engineer in formwork and objectives of formwork (Understand)
CO2: design of formwork systems based on Industry requirements (Understand)

CO3: analyse the formwork erection and quantity takeoff (Understand)

CO4: identify the formwork material selection (Understand)

COS: examine the application of formwork for RCC structures (Understand)

CO-PO MAPPING:

COs Fos PO1|PO2 | PO3 P04 | PO5 | PO6 | PO7 | PO8 | POY |PO10 PO11[PO12|PSQ1|PS02
CO1 2 - - = - = 2 . - 1 - = & =
Coz2 2 3 3 = = - 2 = = 1 = = 2 =
Co3 2 3 - = - = 2 - = 1 = = = =
Co4 2 3 - = 3 = 2 = = 1 = = = e
Co5 = jomf = =hel @l = g icel =] ek

Correlation levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)

SYLLABUS:
UNITI INTRODUCTION 9

General objeclives — Classification — Benefits — Areas of competitiveness — Selection of formwork,
Selection of materials — Accessories and consumables — Application of tools — Formwork for
foundation — Wall, Columns, Slab and Beam — Conventional drawings —~ Vertical application of
conventional foundation formwork — Formwork system — Components, assembly, De-shuttering,
Flex system, Heavy duty Tower system — Safety of work — Formwork for stairs — Load bearing
tower.

UNIT Il FORMWORK DESIGN - .-~ 9
Formwork planning and monitoring — -Cdnﬁgurat' cope, Strategy & costing of formwork —
Hesd of t mer
Depertment of Cjvil Engineering

KPR frstitute of Engineering & Technolog;
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Productivity = Design loads, Pressures on concrete — Design methods & aSSUmplions — Vertical &
horizontal applications — Concepts, Slab design, Wall formwork, Checks — Formwork drawing
concept and preparation guidelines — General layout and detailed drawings — BOQ calculation and
checklist.

UNITIIL FORMWORK ERECTION AND QUANTITY 9

Formwork assembly for wall & column panels, Stop end & box outs — Equipment and layout —
Formwork erection and safety — Inspection and corrections — Plant and machinery — Codal and
contractual requirements — Schedule of formwork — Mobilization distribution — BOQ — Quantity
calculation — Cost optimization — BIM for planning operations.

UNITIV  SCAFFOLDING AND MODULAR FORMWORK 9

Modular scaffold Installation sequence — Tie and material specification — Ladder safety, Loading
classification, application — Componenis of LTMS — Access scaffold Do's and Don'ts — Innovaticn
and global practices — Modular formwork — Advantages and limitations — Vertical and horizontal
application — Shuttering & De-shuttering — Application — Aluminum formwork — Drawings &
components — Activities.

UNIT V SPECIAL FORMWORK AND APPLICATION 9

Tunnel formwork — 3D design details — High rise construction — Various climbing system — Table
lifting system — Bridge construction systems — Project application.

Contact Periods:
- Periods

45 Periods

Lecture: 45 Periods Tutorial: — Periods Practical: — Periods Project

Total
TEXT BOOKS:
1. Janardan Jha.and Sinha S.K., “Modern Practices in Formwork for Civil Engineering
Construction Works”, Laxmi Publications, 2017.
2. Kumar. Neeraj Jha , "Formwork for Concrete Structures”, McGraw Hill Education, 2017.
3. Arora S.P. and Bindra S.P., "Formwork and False work for heavy Construction”, fib Federation
international du béton, 2008.

REFERENCES:

1. Awad S.Hanna, “Concrete Formwoork Systems”, CRC Press, 2019.
2. Geoffrey Lee, Peter McAdam, “Formwork, A Practical’ CRC Press, 1997.

EVALUATION PATTERN:

Continuous Internal Assessments
Assessment | Assessment Il
(100 Marks) (100 Marks
. = ) Total Internal End Semester
*Individual *Individual Assessments Examinations
Assignment / ; Assignment / .
Case Study / V\f;gﬁn Case Study / TWensttten
Seminar / Mini Seminar / Mini
Project / MCQ Project / MCQ
40 60 40 60 200 100
Total 40 60
100

*Role Play / Group Discussions / Debates / Oral Presentations / Poster Presentations /
Technical presentations can also be provided

L
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U21CEP21 URBAN PLANNING AND MANAGEMENT LIT|P|J]C
3|/0o[0|0]|3

PRE-REQUISITES:
= Nil

COURSE OBJECTIVES:

 To provide basic understanding about the concepts of urban planning
* Todevelop the students to find the solution for problems in planning of urban areas
= To enable the students to apply the knowledge of implementation of urban concepts in city area

COURSE OUTCOMES:

Upon completion of the course, the student will be able to

CO1: identify the issues involved in urban areas (Understand)

CO2: outline the principles, types and stages of urban planning (Understand).

CO3: summarize the development plans, formulation and evaluation techniques (Understand)
CO4: evaluate the planning and development methods of urban projects (Apply)

CO&: understand the development of management of urban system (Understand)

CO-PO MAPPING:

COs e PO1|PO2|PO3 | PO4 |PO5 | PO6 |PO7 | PO8 | POS |PO10|PO11 PO12(PSO1|PSO2
co1 3|32 <t -1 1 - -] - - - - - -
co2 gla]l 2= 173 ~ | =1 =t - - - 3 -
co3 3| 1 210 =4 3 1 - = | sl # : s 2 >
co4 3 1 2 1 s 1 1 . = . . . 1 5
CO5 gl t] 2131 A] <fs]«f«]=]s=]3 .

Correlation levels: ~ 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)

SYLLABUS:
UNIT | BASIC ISSUES IN URBAN AREAS ' ' 9

Definition of Human settlement — Urban area — Town, City — Urbanisation — Sub-urbanisation —
Urban sprawl — Peri-urban areas — Central Business District (CBD) - Classification of urban
areas — Trend of Urbanisation at International, National, Regional and State level.

UNIT Il PLANNING PROCESS ) 9

Principles of Planning — Types and Level of Plan, Stages in Planning Process — Goals, Objectives,
Delineation of Planning Areas — Surveys and Questionnaire Design.

UNIT It DEVELOPMENT PLANS, PLAN FORMULATION AND EVALUATION 9
Scope and Content of Regional Plan, Master Plan — Detailed Development Plan — Development
Control Rules — Transfer of Development Rights — : | Economic Zones — Development of small
: v
Head )cm
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town and smart cities — case studies
UNIT IV PLANNING AND DESIGN OF URBAN DEVELOPEMENT PROJECTS 9

Site Analysis, Layout Design, Planning Standards, Project Formulation — Evaluation, Plan
Implementation, Constraints and Implementation, Financing of Urban Development Projects.

LEGISLATION, DEVELOPMENT AND MANAGEMENT OF URBAN 9
UNITV

SYSTEM
Town and Country Planning Act — Land Acquisition and Resetllement Act — Urban Planning

Standards and Regulations — Involvement of Public, Private, NGO, CBO and Beneficiaries.

Contact Periods:

Lecture: 45 Periods Tutorial: 0 Periods Practical: — Perinds Project — Periods
Total 45 Periods

TEXT BOOKS:

1.  P.P.Anil kumar, "Introduction to smart cities”, Pearson India, 2019.

2. Mike Barlow, Cornelia Levy-Bencheton, “Smart Cities, Smart Future: Showcasing Tomorrow”,
Wiley and SAS Business series, 2018.

3. Ananya Ray and Aitiwa Ong Eds, ‘World of Ciiies: Asian Experiments and the Art of Being
Global, Wiely Blackwell, US 2011.

4, Goel, S.L Urban Development and Management, Deep and Deep publications, New Delhi.
2002.

REFERENCES:

1. Tamil Nadu Town and Country Planning Act 1971, Government of Tamil Nadu, Chennai.
2. CMDA, Second Master Plan for Chennai, Chennai 2008.

EVALUATION PATTERN:

Continuous Internal Assessments
Assessment | Assessment Il
100 Marks) 100 Marks)
{ [ Total Internal End Semester
*Individual *Individual Assessments Examinations
Assignment/ | \apitten | ASSignment/ | \written
Case Study / Tast Case Study / | Tegt
Seminar / Seminar /
Project / MCQ Project / MCQ
40 60 40 60 200 100
Total 40 60
100

*Role Play / Group Discussions / Debates / Oral Presentations / Poster Presentations /
Technical presentations can also be provided.

Hesad e éﬁ:‘ﬁcm
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Category: PEC

RAILWAYS, AIRPORTS AND HARBOUR LiTleplule
ENGINEERING :

U21CEP22

3 0|00} 3

PRE-REQUISITES:
» U21CE404 Highway Engineering

COURSE OBJECTIVES:

» To enable the students to apply the concept and the applications of Railway planning, design,
construction and maintenance works

» To develop the students to apply the concept and the applications of Airports planning design,
construction and maintenance works '

* To create the students to apply the concept and the applications of Harbor Planning, design,
construction and maintenance works

COURSE OUTCOMES:

Upon completion of the course, the student will be able to

CO1: understand the concept of Railway planning and its management (Understand)

CO2: identify the methods of Railway construction and maintenance (Apply)

CO3: summarize Air transpertation infrastructure planning and its operations (Understand)
"CO4: interpret the requirements-of air transport management (Understand)

COS: plan the conceptual design of Harbour layout and Inland water transportation (Understand)
CO-PO MAPPING:

COs 5 PO1|PO2 | PO3 | PO4 | PO5 | POSB | PO7 PO8 | PO9 |PO10|PO11|PO12|PSO1|PSO2
co1 3 3 1 - - 1 1 - - & - = 5 -
co2 3 2 - - - 1 1 = 5 = = = = -
CO3 3 3 2 - = 1 1 - - 5 < = 2 n
CO4 3 - - - - 1 1 - - - - - -
CO5 3 3 1 - - 1 1 - - - = = 2 -

Correlation levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)

SYLLABUS:
UNIT | RAILWAYS PLANNING AND MANAGEMENT 9

Railway Industry — Privatization — Financing — Competition with Road Transport — Railway Track —
Permanent way and its components — Route alignment surveys — Geometric design of railways,
Gradient, Super elevation, Widening of gauge on curves — Points and Crossings.

UNIT I RAILWAY INFRASTRUCTURES 9

Earthwork — Stabilization of track on poor seil — Calculation of Materials required for Track laying —~
Construction and maintenance of tracks — Modegn methods of construction & maintenance —
Railway station, Station and yards — Case studiesGfjrailway stations in India.

rs
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UNIT 1l AIRPORT PLANNING AND DESIGN 9

Air transport characteristics — Airport classification — Criteria for airport site selection — Typical
airport layouts — Runway Design — Wind Rose Diagram — Runway length — Problems on basic
and Actual Length — Geometric design of runways — Configuration and Pavement Design Principles
— Elements of Taxiway Design — Airport Zones — Runway and Taxiway Markings and Lighting.

UNIT IV AIR TRANSPORT MANAGEMENT . 9

Airport — Passenger Facilities and Services — Accessibility — Transport Connections - Feasibility
Studies — Environmental and Social Issues — Forecasting Future Traffic — Airfield Capacity and
Delay — Airport Performance, Demand Management, Multi-airport Systems.

UNIT V HARBOUR PLANNING, DESIGN AND MANAGEMENT 9

Definition of Harbor, Port, Satellite Port, Docks, Waves and Tides — Planning and Design of Harbor

-— Harbour Layout and Terminal Facilities — Coastal Structures — Inland Water Transport — Wave
action on Coastal Structures and Coastal Protection Works — Environmental concern of Port
Operations — Harbour field visit.

Contact Periods:

Lecture: 45 Pericds  Tutorial; - Periods Practical: - Periods "Project - Periods
Total 45 Periods

TEXT BOOKS:

1. Subramanian K.P., “Highways, Railways, Airport and Harbour Engineering”, V Scitech

Publications (India), Chennai, 2018.

2. Satish Chandra and Agarwal M.M, "Railway Engineering", Oxford University Press, New Delhi,
2013.

3. Khanna S K, Arora M G and Jain S 8, "Airport Planning and Design", Nemchand and Brothers,
Roorkee, 2012.

REFERENCES:

1. Robert Honjeff and Franms X.Mckelvey, “Planning and Design of Airports”, McGraw Hill, New
York, 1996.

2 Rlchard De Neufille and Amedeo Qdoni, Airport Systems Planning and Design, McGraw Hill,
New York, 2003.

EVALUATION PATTERN:

Continuous Internal Assessments
Assessment | Assessment Il
(100 Marks (100 Marks)
) Total Internal End Semester
*Individual *Individual Assessments Examinations
Assignment / Written | Assignment/ |\, itt
Case Study / Te;t Case Study / Tersten
Seminar / Seminar /
Project / MCQ Project / MCQ
40 60 40 60 200 100
Total 40 60
100

*Role Play / Group Discussions / Debates / Oral Presentations / Poster Presentations /

Technical presentations can also be provided.
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Category: PEC

U21CEP23 TRAFFIC ENGINEERING AND MANAGEMENT LIT|PlA]C
0|l0|0 |3

PRE-REQUISITES:
« U21CE404 Highway Engineering

COURSE OBJECTIVES:

» To provide an insight on traffic and its components, factors affecling road traffic and the design
of intersection.

« To develop a strong knowledge base of traffic planning and its management in any
transporiation area.

« To provide knowledge of traffic control devices and its techniques in transportation interaction
COURSE OUTCOMES: z

Upon completion of the course, the student will be able to

CO1: understand the traffic characteristics and fundamental traffic flow theor_ies (Understand)
CO2: conduct traffic studies and analyse traffic data (Understand) '

CO3: analyze various traffic control measures and design traffic engineering facilities (Apply)
CO4: summarize the impact of traffic on the environment (Understand)

COs5: develop the various Traffic Management Measures to reduce the congestion (Apply)
"CO-PO MAPPING:

e P PO1|PO2|POD3 PC4 PO5 | PO6 | PO7 | PO8 | PO9 |PO10|PO11[PO12|PSO1|PSO2
co1 3| 1 1 - . 1 2 - - - - 1 1 -
co2 3| 3 1 2 | 2 1 ? - - - - 1 1 -
co3 gl @]l |2 ~{FF ] = <sf~F =} %] 1 $
CO4 3 1 1 2] - 1 - - - - . 1 1 -
CO5 3| 1 3| 2| 2| 1 . £ y : . 1 1 ]

Correlation levels: 1: Slight (Low) 2: Moderate (Medium) - 3: Substantial (High)

SYLLABUS:

UNITI TRAFFIC CHARACTERISTICS ) 9

Road Characteristics — Road user characteristics — PIEV theory — Vehicle — Performance
characteristics — ‘Fundamentals of Traffic Flow — Urban Traffic problems in India — Integrated
planning of town ,country regional and all urban infrastructure — Towards Sustainable approach. —
land use & transport and modal integration.

UNIT I TRAFFIC SURVEYS 9

Traffic Surveys — Speed, journey time and delay surveys — Vehicles Volume Survey including
nonmotorized transports — Methods and interpretation — Origin Destination Survey — Methods and
presentation — Level of service —Concept, applications and significance.

Ak
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UNIT Il TRAFFIC DESIGN AND VISUAL AIDS 9

Intersection Design — Channelization — Rotary intersection design — Signal design — Coordination
of signals — Grade separation — Traffic signs including VMS and road markings

UNITIV ~ TRAFFIC SAFETY AND ENVIRONMENT 9

Road accidents — Causes, effect, prevention, and cost — Traffic and environment hazards — Air and
Noise Pollution, causes, abatement meastires — Promotion and integration of public transportation —
Promotion of non-motorized transpaort.

UNIT Vv TRAFFIC MANAGEMENT 8

Area Traffic Management System — Traffic System Management (TSM) with IRC standards —
Traffic Regulatory Measures — Travel Demand Management (TDM) — Intelligent Transport System
for traffic management.

Contact Periods:

Lecture: 45 Periods  Tutorial: 0 Periods Practical: — Periods Project - Periods
Total 45 Periods

TEXT BOOKS:

1. Kadiyali.L.R. "Traffic Engineering and Transport Planning”, Khanna Publishers, Delhi, 2019
2. Indian Roads Congress (IRC) Specifications: Guidelines and Special Publications on Traffic
Planning and Management. ? :

REFERENCES:

1. Wolfgang S.Homburger et.al., “Fundamentals of Traffic Engineering” 15th Edition, Institute of
Transportation Studies, University of California, 2012.

2. James L.Pline (Edr) “Traffic Engineering Hand Book’, Institute of Transportation Engineers,
Washington DC, USA, 1999,

3. Nicholas T.Garber, Lester A Hoel, “Traffic and Highway Engineering”, Revised Second Edition,
ITP, California, USA, 1999, ;

EVALUATION PATTERN:

=
Continuous Internal Assessments f
Assessment | Assessment ||
(100 Marks) (100 Marks) Total Internal End Semester
Assessments Examinations
*Individual *Individual
Assignment / Written | AASsignment / Wiitten
‘Case study! Taitst Case _Studyf Test
Seminar / Seminar /
Project / MCQ Project / MCQ
40 60 40 60 200 100
Total 40 60
100 J

*Role Play / Group Discussions / Debates / Oral Presentations / Poster Presentations /
Technical presentations can also be provided.
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U21CEP24 SMART CITIES LT . i K s
3 | o l olol3

PRE-REQUISITES:
e Nil

COURSE OBJECTIVES:

« To provide basic understanding about the infrastructure development and smart city
« To develop the students to find the solution for problems in smart city planning
. To enable the students to apply the knowledge about smart cities in complex infrastructures

COURSE OUTCOMES:

Upon completion of the course, the student will be able to

CO1: identify the necessity of infrastructural development in smart cities (Understand)

CO2: outline the components of smart city and preparation of infrastructure plan (Understand)

CO3: apply the concept of smart transpor"c system for smart cities (Apply)

CO4: evaluate the requirements of water resource system for smart city (Understand)

CO5: predict National and Global policies to implement for smart city development in India
(Understand) .

" CO-PO MAPPING:

P

COs Os PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | POT7 | POB POY |PO10|PO11|PO12|PSO1 PSO]
co1 5| 31l 2] 19 - 1 . - - S . 8 3 -
Cc0o2 3 3 3 3 1 1 = - - = & 5 3 -
co3 3 3 2 3 1 1 - B - - - - 2 -
co4 5| 3| 2] 1 11 2| - - - - | = 1 -
CO5 sl s)-1-1-+- 1 - = - - - - 1 -

Correlation levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High) J

SYLLABUS:

UNIT I FUNDAMENTALS OF SMART CITY AND INFRASTRUCTURE 9

Introduction of Smart City — Concept of smart city — Objective for smart cities — History of Smart city
— Need to develop smart city — Challenges of managing infrastructure in India and world — Various
types of Infrastructure systems — Financing for smart cities - India “100 smart cities” mission.

UNIT Il PLANNING AND DEVELOPMENT OF SMART CITY INFRASTRUCTURE 9

Energy and Ecology — Solar energy for smart city — Housing — Sustainable green building — Safety,
security — Disaster management — Economy — Cyber security — Project management.

UNIT Il INTELLIGENT TRANSPORT SYSTEMS 9

Smart vehicles and fuels — Geographical
Lvigation system — Traffic safety management
"

Intelligent Transportation system for smart cities
Information System — Global Positioning System

v
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— Mobility services — E-ticketing — Smart parking system
UNIT IV GREEN BUILDINGS AND WATER RESOURCE MANAGEMENT 9

Sustainability — Rating system of green buildings — Energy Efficient Building 1&Il — Energy saving
system in Buildings 1&ll — Storage and conveyance system of water — Sustainable water and
sanitation — Sewerage system — Flood management — Conservation system

UNIT V INFRASTRUCTURE MANAGEMENT SYSTEMS & POLICY FOR SMART 9
CiITY '

Integrated infrastructure management systems for smart city — Infrastructure management system
applications for exisling smart city — Worldwide policies for smart city Government of India — policy
for smart city — Mission statement & guidelines — Smart cities in India, Case studies of smart city.

Contact Periods:
Lecture: 45 Periods  Tutorial: 0 Periods Practical: — Periods Project - Periods
Total 45 Periods

TEXT BOOKS:

1. P.P.Anil kumar, "Introduction to smart cities”, Pearson India, 2019

2. Mike Barlow, Cornelia Levy-Bencheton, “Smart Cities, Smart Future: Showcasing Tomorrow”,
Wiley and SAS Business series, 2018.

3. Houbing Song, Ravi Srinivasan, Tamim Sockoor, Sabina Jeschke, “Smart cities: Foundations,
Principles and Applications”, Wiley, 2017.

REFERENCES:

1. Mission statement &guidelines on Smart City Scheme". Government of India - Ministry of Urban
Development http://smartcities.gov.in/upload/uploadfiles/files/Smart City Guidelines(1).pdf
2. Smart city government of India. hitp://smaricities.gov.in

EVALUATION PATTERN:

Continuous Internal Assessments
Assessment | Assessment |l
(100 Marks) (100 Marks)
* o * s
In_drwdual In‘dmdual Total intermal End Semester
Assignment / Written | Assignment / Wiitten Assessments Examinations
Case Study / Test Case Study / Test
Seminar / Seminar /
Project / MCQ Project / MCQ
40 60 40 60 | 200 100
40 60
Total
100

*Role Play / Group Discussions / Debates / Oral Presentations / Poster Presentations /
Technical presentations can also be provided.
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PROFESSIONAL ELECTIVE

Category: PEC

U21CEP25 METRO ENGINEERING B Rl Y b

3 0 0 0 3.

PRE-REQUISITES:
o Nil

COURSE OBJECTIVES:

» To understand the various components of metro rail technology

» To discuss about the various environmental like ventilation, fire, drainage for metros

= To provide adequate knowledge about Analysis and Design of components in Elevated and UG
Metro :

COURSE OUTCOMES:

Upon completion of the course, the student will be able to

CO1: identify the various components of Metro & its Planning for various disciplines (Understand)

CO2: develop a Conceptual layout of elevated and underground metro station (Apply) '

CO3: design Diaphragm wall for the construction of Underground Metro station (Apply)

CO4: understand contracts systems and quality systems in Metro Engineering (Understand)

COS5: apply different load combinations model generation using software (Apply)

CO-PO MAPPING:

POs ]
cOs PO1|PO2|PO3 |PO4 | POS5 | PO6|PO7 |PO8 | PO8 |PO10(PO11|PO12|PSO1|PS02
co1 3 2 1 . - - - - - - 1 1 1 -
co2 3 2 1 - - - - - - - 1 1 1 -
Co3 3 2 1 2 - - - - 1 1 1 -
CO4 3 2 1 - - - - - - - 1 1 1 -
CO5 3 2 1 - 2 - - - - - 1 1 1 -
Correlation levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)
SYLLABUS:
UNIT | INTRODUCTION TO MASS RAPID TRANSIT SYSTEM 9

Overview of Metro — Transit Oriented Development — Feasibility Study for MRTS Project —
Sustainable and Smart Technologies — Recent Advancements & Future Technologies (High Speed
Rail Technology, 'Maglev & Ground Effect Trains etc.)

UNIT Il PLANNING AND MANAGEMENT SYSTEM OF METRO 9

Basic Interfacing Principles — Alignment, Urban level planning, constraints and restrictions —
Building Information Modelling in Metros — HVAC Systems — Tunnel Ventilation System — Public
Health Engineering — Fire Alarm System — Introduction to Contracts — Overview of FIDIC standards
— Introduction to Quality Systems — Knowledge che

/
Head of the! M
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UNIT il CONSTRUCTION TECHNOLOGY 9

Precasting Yard Development — Types of Precast Super Structure — Precast Mould development —
Formwork System Overview — intreduction to Precast Erection — Superstructure launching Methods
— Obligatory Spans - substructure and foundation - Construction Methodology — Challenges in
Foundation Construction — Substructure system — Choosing type of Pier based on alignment profile,
Rail / Over Head Equipment mast — Station overall layout — Pier arm - spine wing / cantilever and
Platform- precast/cast-in-situ system.

UNITIV  ELEVATED DESIGN OF STATION AND VIADUCT ' 9

Overview of Elevated station — Analysis and Design — Spine beam method — Design of station
components, Loads — Introduction to IRC/IRS Codes — Analysis and Design of superstructure —
Substructure and foundation — Introduction to Medelling Software - STAAD Pro and Midas Civil —
Ductile detailing of structures .

UNIT V MISCELLANEOUS TOPICS g

Underground Stations and its configurations — Shoring Systems — supporting systems —
Construction Methodolagy (Bottom-Up method/ Top Down method) — Earth retaining structures —
Secant pile wall design — Guide walls — Introduction to Loads — Load combinations — Fire resistant
criteria and Floatation check — 2D & 3D model generation — SOD restrictions & Element sizing for
UG Stations — Design of all the components of UG station. :

Contact Periods: )
Lecture: 45 Periods  Tutorial: 0 Periods Practical: — Periods Project — Periods

Total 45 Periods
TEXT BOOKS:

1. Agarwal M M, Sudhir Chandra, K. K. Miglani “Metro Rail in India for Urban Mobility”, Kindle
Edition, 2021

2. M. Ramachandran, E. Sreedharan “Metro Rail Projects in India — A study in Project planning”,
Kindle Edition, 2011

REFERENCES:
1. httpsfﬁhmri,co.in!PDF!exe-:utive-summary.pdf
EVALUATION PATTERN:

Continuous Internal Assessments T
Assessment | Assessment I|
(100 Marks) (100 Marks) Total Internal End Semester
Assessments Examinations
*Individual *Individual '
Assignment / Written | ASsignment / Witten
Case _Study / Test Case _Studyl Test
Seminar / Seminar /
Project / MCQ Project / MCQ
40 60 40 60 200 100
Total 40 60
L 100 |

*Role Play / Group Discussions / Debates / Oral Presentations / Poster Presentations /
Technical presentations can also be provided

By 7o
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PROFESSIONAL ELECTIVE

Category: PEC

U21CEP26 PAVEMENT ENGINEERING I l c

3 0 0 0‘3

PRE-REQUISITES:
« U21CE404 Highway Engineering

COURSE OBJECTIVES:

« To understand the various types of pavement

« To develop the students for designing the pavements as per IRC standards

« To enable the students to select pavement materials, construction, evaluation and maintenance
COURSE OUTCOMES:

Upon completion of the course, the student will be able to

CO1: summarize concepts and standards in Planning, Design and construction of Pavements
(Understand)

CO2: apply IRC standards to design‘the flexible pavement (Apply)
CO03: apply IRC standards to design the rigid pavement (Apply)
CO4: identify the materials used for pavement construction (Understand)

CO5: select appropriate methods for construction and evaluation of Pavements (Understand)

CO-PO MAPPING:

COSPOS PO1 | PO2 | PO3 IPO4 PO5 | PO6 | PO7 | PO8 | POS |PO10 PO‘i_1|P012 PS0O1|PS0O2
Cco1 2 . = . = 2 : ) ; . - . 1 1
Gor laln Bl=telot=l=]={=)et=1="
co3 3 3 3 - 4 = L . y 2 3 = 3 1
CO4 3 - - - - - - - - - - - 1 1
cos | 3] 230 8] ~f=|=s]=t~f=f-t=1=17 4

Correlation levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)

SYLLABUS:

UNIT!  PAVEMENT TYPES AND STRESS DISTRIBUTION 9

Introduction — Pavement as layered structure — Pavement types rigid and flexible — Resilient
modulus — Stress and deflections in pavements under repeated loading

UNIT Il DESIGN OF FLEXIBLE PAVEMENTS 9

Flexible pavement — Components and functions — Factors influencing design of flexibie pavement —
Design procedure as per IRC guidelines — Design and specification of rural roads — Stresses in
flexible pavements )

UNIT Il DESIGN OF RIGID PAVEMENTS 9

Cement concrete pavements — Camﬁﬁﬁents and fungtions — Factors influencing design of CC
pavements — Modified Westergaard approach — Lgsign oracedure as per IRC guidelines —

- - -Department of Civil Engincering
KPR Institute of Engineering & Techaoicy
Atasur, Coimbatore-641407
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Concrete roads and their scope in India.
UNITIV  PAVEMENT MATERIALS 9

Aggregates — Requirements, properties and testing — Cement grades, chemical composition,
testing, admixtures, fibers, properiies and testing of pavement gquality concrete, — Bitumen and Tar
— origin, preparation, properties and chemical constitution of bituminous road binders — Bituminous
emulsions and cutback — preparation, characteristics uses and tests, mechanism of stripping,
adhesion failure. Bituminous mixes: preparation, design and testing.

UNIT V PAVEMENT CONSTRUCTION, EVALUATION AND MAINTENANCE 9

Construction of pavements — Construction Equipments — Methods of construction. Pavement
Evaluation - Causes of distress in rigid and flexible pavements — Evaluation based on Surface
Appearance, Cracks, Patches and Pot Holes, Undulations, Raveling, Roughness, Skid Resistance.
Structural Evaluation by Deflection Measurements — Pavement Serviceability index, — Pavement
maintenance (IRC Recommendations only).

Contact Periods:

Lecture: 45 Periods  Tutorial: 0 Periods Practical: — Periods Project - Periods
Total 45 Periods

TEXT BOOKS:

1. Khanna, S.K. and Justo C.E.G and Veeraragavan, A, Highway Engineering, New Chand and
Brothers, Revised 10th Edition, 2014. ,

2. Kadiyali, L.R., Principles and Practice of Highway Engineering, Khanna tech. Publications,
New Delhi, 2005.

3. Kerbs and Walkes, "Highway Materials", McGraw Hill Book Co.2007.

REFERENCES:

1. Yoder, R.J. and Witchak M.W. Principles of Pavement Design, John Wiley 2000.

2. Guidelines for the Design of Flexible Pavements, IRC-37-2001,The Indian roads Congress, New
Delhi.

3. Guideline for the Design of Rigid Pavements for Highways, IRC 58-1998, The Indian Road
Congress, New Delhi.

EVALUATION PATTERN:

Continuous Internal Assessments
Assessment | Assessment li
(100 Marks) (100 Marks) Total Internal End Semester
Assessments Examinations
*Individual *Individual
Assignment / Written Assignment / Wiittan
Case _Study Pl Tt Case _Study! Test
Seminar / Seminar/
Project / MCQ Project / MCQ
40 60 40 60 200 100
Total 40 60
100

*Role Play / Group Discussions / Debates / Oral Presentations / Poster Presentations /
Technical presentations can also be provide

4
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PROFESSIONAL ELECTIVES

Category: PEC

U21CEP27 FOUNDATION ENGINEERING L|T|P|]J|C

PRE-REQUISITES:
e U21CE403 Soil Mechanics

COURSE OBJECTIVES:

s Toimpart knowledge on site investigation .
s To understand the type and behaviour of soil
s To learn the different types of foundations

COURSE OUTCOMES:

Upon completion of the course, the student will be able to

CO1: understand fhe concept of site investigation, methods and soil sampling (Understand)

CO2: apply the knowledge to compute bearing capacity and settiement for shallow foundations
(Apply)

CO3: examine the load carrying capacity of pile and deéign of pile as per coding provision (Apply)

CO4: inspect field problems and implement solutions on expansive soils (Apply)

COS&: calculate the earth'pressure of retaining wall (Apply)

CO-PO MAPPING:

COs os PO1|PO2 | PO3|PO4 | PO5 |PG6 | PO7 | PO8 | POY |PO10|PO11|PO12PSO1|PSO2
CO1 3 - - - - - - - 2 - - 2 2 2
co2 3 3 2 1 - - - - 2 - - 2 2 3
co3 $131 3} 1 - =t = | « 19 - - 2 | = 2
CO4 3 Z &+ & 1 - - - - 1 - - 3 2 1
CO5 31 21 1 - - < -1 - - - = 1 - 2

Correlation levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)

SYLLABUS:
UNIT | SITE INVESTIGATION AND SELECTION OF FOUNDATION 9

Introduction — Methods of exploration — Depth and spacing of boreholes — Soil sampling — Samplers
(split spoon, thin-wall, Stationary piston) — Penetration tests (SPT, SCPT) — Data interpretation -
Strength parameters — Bore log report. Choice of foundation — Basic definitions — Requirements of
foundation — Plate load test — Types of foundations

UNIT I SHALLOW FOUNDATIONS 9

Introduction — Depth of foundation — Codal recommendations — Bearing Capacity of shallow
foundation — Types of failure — Terzaghi's theory, BIS formula Bearing Capacity from SPT, SCPT,
and plate load tzst. Determination of Settlement of foundations on cohesive and cohesionless
deposits — Total and differential settlements — Allow ble settlement — Codal provision — Remedies

Depaftment o Civil Engineering
KPR Institute of Engineering & Tachuioic:
Arasur. Coimbatare-04 1 407 X
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UNITHII  PILE FOUNDATIONS 9

Introduction — Types — Fattors influencing the selection of pile — Static formulae, dynamic formulae
(ENS & Hiley's), Carrelations with SPT data — Negative skin friction — Plile load test - Uplift capacity
- Group action of piles — Settiement of pile groups in sand and clays — Piled-raft concept

UNITIV  SPECIAL FOUNDATIONS 9

Introduction — Clay minerals — Identification of expansive soils — Swell pressure tests — Field
conditions favor swelling — Causes & consequences of swelling & shrinkage — Design of foundation
on expansive scils — Under-reamed piles = Concept of CNS layer — Problematic soils in India -
Foundations for biidge piers, transinission towers, chimneys (theory only)

UNIT V EARTH PRESSURE 9

Introduction — Earth pressure — Aclive and passive states — Rankine's theory — Cohesionless and
cohesive.soil — Coulomb’s wedge theory — Critical failure plane — Earth pressure on retaining walls
of simple configurations — Stability analysis of retaining walls — Codal provisions — Effect of
excavation — Effect of lateral spreading and tunneling on adjacent foundations.

Contact Periods:
Lecture: 45 Periods Tutorial: - Periods Practical: — Periods Project - Periods
Total 45 Periods

TEXT BOOKS: ’-

1. Ranjan, G., Rac, A.S.R., "Basic and Applied Soil Mechanics”, New Age International P. Ltd.,
Publishers, New Delhi, 3rd Edition, 2016

2. Arora, K.R., “Soil Mechanics and Foundation Engineering”, Standard Publishers and
Distributors, New Delhi, 7th Edition, 2017

REFERENCES:
1. Swamy Saran, "Analysis and Design of Subsiructures”, Oxford and [BH Publishing Co. P. Lid.,
2008

2. Bowles, J.E., “Foundation Analysis and Design”, McGraw Hill Education, 5th Edition, 2015
3. Das, B.M., "Principles of Foundation Engineering”, Cengage Learning, 8th Edition, 2014

EVALUATION PATTERN:

Continuous Internal Assessments
Assessment | Assessment Il
(100 Marks) (100 Marks
. 3 } Total Internal End Semester
*Individual *Individual Assessments Examinations
Assignment / ; Assignment / y
Case Study / vﬁgﬁ” Case Study / _I\{\;rgfen
Seminar / Mini Seminar / Mini
Project / MCQ Project / MCQ
40 60 40 60 200 100
Total 40 60
100

*Role Play / Group Discussions / Debates / Oral Presentations / Poster Presentations /
Technical presentations can also be provided. E
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PROFESSIONAL ELECTIVES

Category: PEC

U21CEP28 GROUND IMPROVEMENT TECHNIQUES L|T|P|J]|C

3 o003

PRE-REQUISITES:
« UU21CE403 Soil Mechanics

COURSE OBJECTIVES:

« Tounderstand the various principles of ground treatment techniques
» Toapply construction procedures for the construction sites
o To apply various chemical and thermal modification process

COURSE OUTCOMES:

Upon completion of the course, the student will be able to

CO1: understand various ground improvement treatment techniques (Understand)
CO2: analyze different stabilization techniques to improve ground water (Analyze)

CO3: apply various concepts along with case studies where ground failures are resolved using
ground improvement techniques (Apply)

CO4: analyze the conditions using various chemical and thermal modification process (Analyze)

CO5: apply various materials for ground improvement and containment purposes (Apply)

CO-PO MAPPING:

COs - PO1 | PO2 | PO3 | PO4 | POS | POG | PO7 | PO8 | PO9 |PO10|PO11/PO12(PSO1|PS02
co1 3 - - - - = = = @ = & 5 g .
coz | alal2l--|-{1|-|-|-1-1]-1]12]|]-
co3 3 2 2 2 - - 2 - - 25 z = 2 a
CO4 3 2 1 - - - = . = = = & 1 &
Co5 gt 24l <] ]| =]=f=} - - g 1 <

Caorrelation levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)

SYLLABUS:

UNIT I INTRODUCTION TO GROUND IMPROVEMENT TECHNIQUES 9

Need for ground improvement — Different types of problematic soils — Classification of ground
improvement techniques — Emerging trends in ground improvement.

UNIT I MECHANICAL STABILIZATICN 9

Shallow and Deep Compaction — Conventional and Intelligent compaction — Deep dynamic and
Rapid impact compaction — Vibro compaction — Blasting densification — Deep Replacement — Stone
Columns — Vibro concrete columns — Design and Construction Methods.

UNIT Il HYDRAULIC MODIFICATION ; o 8

Drainage and Dewatering System — Dewatering m
consolidation — Electro-kinetic dewatering — Desig

hods —'P:gf_e{b.rited vertical drains — Vacuum
arjd chi'rU'ctidn methods.

g s
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ok

UNITIV ~ CHEMICAL AND THERMAL MODIFICATION 9

Modification by Admixiures — Lime and Cement columns — Admixtures in Pavement design *
Stabilization of Industrial Waste — Modification by Grouting — Different Types — Grouting techniques
and control — Thermal Madification — Heat Treatment of Soils — Ground Freezing.

UNIT V MODIFICATION BY INCLUSIONS AND CONFINEMENT 9

Soil nailing — Stabilization using soil nailing — Types — Construction methods -~ Anchors —
Construction methods on soft ground tunnels.

Contact Periods:

45 Periods — Periods

45 Periods

Project
Total

Lecture: Tutorial: 0 Periods Practical: — Periods

TEXT BOOKS:

1. Hausmann, M.R, "Engineering principles of ground modification”, McGraw Hill. New Delhi, 2019

2. Koemer, R.M, “Designing with geasynthetics™, 6%edition, Xiibris. India, 2018

3. Babu, G.L.S, “An introduction to soll reinforcement and geosynthetics 1t Edition, Universities
F’ress India, 2020.

REFERENCES:

1. Han; J."Principles and practice of ground improvement”, 1¥Edition, Wiley, 2017
2. Van.Impe W.F, “Soil improvement technigues and their evalution®, Balkema, 2000.
3. Moseley, M.P,"Ground improvement”, Taylor and Francis, 2017.

EVALUATION PATTERN:

Cantinuous Internal Assessments
Assessment | Assessment il
100 Marks) 160 Marks)
( : Total Internal End Semester
*Individual *Individual Assessments Examinations
Assignment/ | it Assignment /| \nint
Case Study / 'I"r:es?[n Case Study / Ter;{en
" Seminar/ Seminar /
Project / MCQ Project / MCQ
40 60 40 60 200 100
Total 40 60
100

*Role Play / Group Discussions / Debates / Oral Presentations / Poster Presentations /
Technical presentations can also be provided.
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PROFESSIONAL ELECTIVES

Gategory: PEC

U21CEP29 GEO ENVIRONMENTAL ENGINEERING L{T|P|J]|C

gt o818

PRE-REQUISITES:
» U21CE403 Soil Mechanics

COURSE OBJECTIVES:

« To understand the behaviour of soils, rocks under the groundwater

« To provide adequate knowledge about site remediation techniques o

. To discuss about the various environmental methods in ground water improvement towards
sustainable development.

COURSE OUTCOMES:

Upon completion of the course, the student will be able to

CO1: understand various geo environmental problems and fundamental background (Understand)

CO2: discuss the risk assessment techniques for contaminated site and its remediation (Apply)-

CO3: discuss the types of surface impoundments, analysis and design of different components
(Apply)

CO4: identify the characterization of different waste for its reuse (Apply)

CO5: apply the case studies on reuse of mining and industrial waste monitoring (Apply)

CO-PO MAPPING:

COs Fos PO1|PO2 | PO3 | PO4 PO5 | POS | PO7 | POS | POS [PO10|{PO11|PO12|PSO1|PSO2
CO1 3 2 - - - - - - = = = 2 2 =
co2 - - B BN = “ = - - - - 5 2 . "
co3 2] 2 | 1 - . . " . ’ 2 " 1 3 s
CO4 3 - - - - = x: = . = 5 1 = A
CO5 3 2 - - - = s = " " - 1 - =

Correlation levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)

SYLLABUS:

UNIT I INTRODUCTION TO GEO ENVIRONMENTAL ENGINEERING 9

Geo environmental Problems — Geo environmental Engineering — Fundamental Background
Nesded for Geo environmental Engineering — Relevant Environmental Laws — Soil Composition
and properties — Geochemistry — Contaminant Transport and Fate

UNIT It SITE REMEDIATION 8
Contaminated Site Characterization — Risk Assessment and Remedial Strategy - In-Situ
Containment Technaologies — Soil Remediation Technologies.

UNIT I LANDFILLS AND IMPOUNDMENTS 9

Waste Characterization and Properties — Landfil ndments and theirstability analysis — Liner

MV
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Systems — Leachate Collection and Removal Systems — Final Cover Systems.

UNITIV ~ SUSTAINABLE DEVELOPMENT 9

Beneficial Use of Waste and Recycled Materials — End Use of Closed Landfill Sites ~ Green and
Sustainable Remediation.

UNIT V MISCELLANEOUS TOPICS 9

Advance instrumentations — Sustainable used of Mining and Industrial wastes — Rehabilitation of
contaminated sites,

Contact Periods:

Lecture: 45 Periods  Tutorial: 0 Periods Praclical: - Periods Project - Periods
Total 45 Periods

TEXT BOOKS:

1. Sharma, H.D, "Geo environmental Engineering: Site Remediation, Waste Containment, and
Emerging Waste Management Technologies”, John Wiley & Sons, Inc. New Jersey, 2015,

2. J. K. Mitchell, “Fundamenials of Soil Behavior”, John Wiley and Sons, New Jersey, 2016.

3. Kerry Rowee, “Gectechnical and Geo environmental Engineering Handbook® 1st Edition,
Kindle Edition, Springer Science, 2002.

REFERENCES: -

1. Mohamed, A.M.C, “Fundamentals of Geo environmental Engineering: Understanding Soil,
Water, and Pollutant Interaction and Transpoit”, Butterworth — Heinemann, 2017.

2. David Frost, “Failures in Civil Engineering: Structural, Foundation, and Geo environmental Case
Studies”, American Society of Civil Engineers, 2003.

EVALUATION PATTERN:

Continuous Internal Assessments {

Assessment | Assessment Ii —[
(100 Marks) (100 Marks)

End Semester
Examinations

Total Internal

*Individual *Individual Assessments

Assignment / Written | Assignment / Written
Case Study / Tast Case Study / Test

Seminar / Seminar /
Project / MCQ Project / MCQ
40 J 60 r 40 60 200 100
Total 40 60

100 ]

*Role Play / Group Discussions / Debates / Oral Presentations / Poster Presentations /
Technical presentations can also be provided.
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PROFESSIONAL ELECTIVES

U21CEP30 TUNNELLING ENGINEERING

PRE-REQUISITES:
»  U21 CE403 -Soil Mechanics

COURSE OBJECTIVES:

« Tounderstand the design aspects in the field on geotechnicaifrock engineering and tunnelling

. To learn instrumentation and monitoring of underground structures such as tunnels, caverns,
shafts and stations

o To explain the construction methodology, support systems and challenges in the constructions
of Tunnels, caverns, shafts and stations

COURSE OUTCOMES:
Upon completion of the course, the student will be able to

cO1: outline the different types of underground structures, components associated with it and its
support system_(Understand)

co2: illustrate the challenges for construction of tunnels, cavems, shafts and stations and suggest
the solutions (Apply)

CcO3: make use of the design methodologies to be used for instrumentation and monitoring of v
tunnels (Understand)

co4: understand the basics of support systems and design software’s used in the industry for
design of underground structures (Understand)

CO5: interpret the results obtained through software analysis with practical application and case
studies (Apply)

CO-PO MAPPING:
-
pO1|PO2 | PO3 | PO4 | POS PO6 | POT | PO8 | POS |PO10

3| 3| - . - 2 . - . "
3| 3| - - . 5 . . - "
s 1 3l2]| 8]~ - - - - 2
3| 2 2Jl72 - ’ 5 A - -
CO5 EC 2 - | 2 - ﬂl - - - - -
Li:irrelation levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)
SY],LABUS:
UNIT | INTRODUCTION TO UNDERGROUND CONSTRUCTIONS  AND 9
TUNNELLING

General Description of Various Tunnels and other underground structures — Components of a
tunnel Strgss around an underground opening — Methods of excavations — Subsurface investigation
_ Surface investigation — Sampling Techniques — Laboratory and in-situ testing of soil and rock — 1S

codes
' 1‘5}? wment
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UNIT Il CONSTRUCTION, CHALLENGES AND SOLUTIONS FOR CAVERNS, 9
SHAFT AND UNDERGROUND STATIONS

Factors affecling the choice of method of tunnel construction — Cut and cover method, Bo(ed
method, Drill and blast method, Sequential excavation method and shaft method — Norwegian
tunnel boring method (NTM), New Austrian tunnel boring method (NATM) — Methods of
censtruction of caverns and shafts and underground stations — Challenges and solutions for
execution of these methods — Different types of Tunnel boring machines :

UNITII  DESIGN METHODOLOGY, INSTRUMENTATION AND MONITORING 9
FOR TUNNELS .

Rock mass classification — Geotechnical and geological inputs for design — Empirical, semi
empirical and joint set analysis — Numerical 2D modelling and final support recommendations —
Need for Instrumentation and monitoring in tunnels — Types of Instruments — Planning and
execution. : '

UNITIV ~ SUPPORT SYSTEMS AND DESIGN SOFTWARE FOR TUNNELS' 8

Need for pre-excavation support sysiem — Fore piling, Bolts and Anchors, Shotcrete, wire meshes,
lattice girders and integrated support systems — Different types of retaining structures and their
applicability — Secant piles, Sheet piles, contiguous piles and soldier piles and D wall —
Requirement of investigation to be carried out for underground structure - Preparation
geotechnical interpretation report for design of retaining structure ~ Numerical analysis to be
performed for temporary / permanent retaining system — Introduction to software to be used in
embedded retaining system ~Case studies. '

UNITV INDIAN AND INTERNATIONAL CODAL PROVISIONS WITH CASE 9
STUDIES

Introduction to interpretation using Rock data — Introduction to Wallap — Intreduction to Plaxis —
Introduction to RS-2 — Introduction to CIRIA 143 — Wallap and their application — Practical
application & case studies ;

Contact Periods:

Lecture: 45 Periods Tutorial: - Periods Practical: — Periods Project - Periods
' Total 45 Periods

TEXT BOOKS:

1. Pokorovski, *Driving Horizontal Warkings and Tunnel®, Mir Publishers, 1980,

2. Nick Barton, “Tunnel Boring Machines”, 2000.

REFERENCES:

1. Carlos L Jimeno, AA. Balkema., "Drilling and Blasting of Rocks®, Rotterdam/Brookfield 1995
2. Hoek, E., Brown, E., ‘Underground excavations in Rock®, CRC Press, 1980.
3. Hoek, E. and Brady, J. D Rock Slope Engineering”, Taylor and Francis, 1981.
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EVALUATION PATTERN:

Continuous Internal Assessments

Assessment |l
100 Marks

Assessment |
100 Marks

End Semester

Total Internal "
Examinations

*In_diVidUEll *In‘dividual Assessmenis
pasigrment | iten | Csd Sy 1 | Wen
Seminar / Mini Seminar / Mini

Project / MCQ Project / MCQ
40 60 40 200 100
Total 40 60
— - T —

*Role Play / Group Discussions / Debates / Oral Presentations / Paster Presentations /
Technical presentations can also be provided

Department_ ofC‘ml Engmca-mg
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PROFESSIONAL ELECTIVES

Category: PEC
U21CEP31 | SOIL DYNAMICS AND MACHINE FOUNDATION L T P Jd | .C
3 0 0 0

PRE-REQUISITES:

» U21CE403 - Soil Mechanics

* U21CEP26 - Foundation Engineering
COURSE OBJECTIVES:

e To understand the fundamentals of vibration
e Understand the wave propagation and dynamic properties of soil
» To analyze and design machine foundation

COURSE OUTCOMES:

Upon completion (ij the course, the student will be able to

CO1: distinguish different types of vibrations and its response (Understand)
CO2: examine the wave propagation and dynamic properties of soil (Apply)
CO3: evaluate the soil modeling for cyclic loading (Analyze)

CO4: analyze and design machine foundation (Analyze)

CO&: apply the principles of vibration isolation (Apply)

CO-PO_MAPPING:

PO
COs 3 PO1|PO2|PO3 | PO4 [ POS5 |POE | PO7 | POB | POY |PO10|PO11|PO12|PSO1|PSO2
CO1 3 . . - . . - - = - - 1 1 1
co2 8 2 2 - - - - - - - - 1 1 1
Co3 3 2 2 - - - - - - - - 1 1 1
CO4 3 2 2 - - - - - - - B 1 1 1
CO5 3 2 2 - - - - - - - - bl 1 1
Correlation levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)
SYLLABUS:
UNITI FUNDAMENTALS OF VIBRATION 9

Introduction — Sources of vibrations — Basics concepts of vibration — classification of vibrations —
Vibration analysis procedure — Simple harmonic motion — Undamped free vibration of SDOF
systems — Damping: Linear, Non-linear damping, Equivalent viscous damping — Damped free
vibration of SDOF systems — Response of damped SDOF system under harmonic force and
rotating unbalanced force. -

UNIT I WAVE PROPAGATION AND DYNAMIC SOIL PROPERTIES 9

Shear and Dilational waves, Rod waves — Natural frequencies and mode shapes, Rayleigh waves
and their significance in soil dynamics, attenuation of shear waves. Dynamic soil properties —
Gmax, Gsec, Gtan, G/Gmax and damping — Factors affecting dynamic soil properties. Field and
Laboratory methads of determination — Uphole, Down hple and Cross hole methods — Cyclic plate
load test — Block vibration test. : { }‘,\
Depertment of Civil Eagineering
KPR Institute ofEngineering & Technoiog,
Arasur, Climbatore-641407
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UNIT Il SOIL MODELING FOR CYCLIC LOADING 9

Linear visco elastic model — stress-strain relationship — Kelvin model — Maxwell model. Nonlinear
stress-strain model — Hyperbolic model, Masing model, Ramberg-Osgood model.

UNITIV  ANALYSIS AND DESIGN OF MACHINE FOUNDATIONS : 9

Block foundations for reciprocating engines and low speed rotary machines — Block foundatiops fpr
forge hammers and other impact machines — Frame foundations for high speed rotary machineries
— Spring mounted foundations.

UNIT V VIBRATION ISOLATION - 8

Principles of vibration isolation — Active and Passive Isolation — Methods of isolation — Design of
wave barriers.

Contact Periods:
Lecture: 45 Periods Tutorial: - Periods Practical: — Periods Project — Periods
Total 45 Periods

TEXT BOOKS:

1. Das B.M and Ramanna G.V., Principles of soil dynamics 2nd Edition, Cengage leamning,
Stanford, USA, (2011).
2. K.G. Bhatia, Foundations for Industrial Machines, D-CAD Publishers, (2008).

REFERENCES:

1. Kramer, S. L., Geotechnical Earthquake Engineering, Pearson Education Inc., New Delhi,
(2010).

2. Bowles, J.E., "Foundation Analysis and Design”, McGraw Hill Education, 5th Edition, 2015

3. Das, B.M., "Principles of Foundation Engineering”, Cengage Learning, 8th Edition, 2014

EVALUATION PATTERN:

Confinuous Internal Assessments

Assessment | Assessment I
(100 Marks) (100 Marks)
*Individual *Individual T

Assignment / Written Assignment / Written | TotalInternal | Examinations
Case Study / Test Case Study / Tost Assessments

Seminar / Seminar /
i Project / MCQ Project / MCQ
40 60 40 60 200 100
40 60
Total
100

*Role Play / Group Discussions / Debates / Oral Presentations / Poster Presentations /
Technical presentations can also be provided.

KPS mstiaute of E.nglmem:rg & ‘Talms..gg
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PROFESSIONAL ELECTIVES

Category: PEC

U21CEP32 ENGINEERING GEOLOGY LT lelale
' 3/0|0|0

PRE-REQUISITES:
e Nil

. COURSE OBJECTIVES:

« To understand the importance of geclogical knowledge such as earth, earthquake, volcanism.
o To apply geological knowledge in projects such as dams, tunnels, bridges, roads, airport and
harbour.

COURSE OUTCOMES:

Upon completion of the course, the student will be able to

- CO1: outline the interior and exterior surface of the earth (Understand)

CO2: discuss the crystal structure, mineral types and its properties (Understand)

CQ3: understand the formation of rocks and its properties (Understand)

CO4: identify subsurface information and groundwater potential sites through geophysical
- investigations (Understand)

CO5: apply geologicél principles for mitigation of natural hazards and select sites for dams and
tunnels (Apply) y

CO+PO MAPPING:

POs
COs
co1 1 1 1 - - - B 2 = 5 . i = o

PO1|P0O2|PO3|PO4|PO5 | PO6 | PO7 | PO8 | PO8 |[PO10|PO11/PO12|PSO1|PSO2

co2 2 2 2 - - - - - = - ; - = =

co3 1 «c 4B BY . - - - - ¥ - - > 2
CO4 1 - - 2 3 - - - - - - = - 2
co5 i 1 wi] = § = | = " . . - - . 2
Correlation levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)
"SYLLABUS:
UNIT | PHYSICAL GEOLOGY 9

Geology in civil engineering — branches of geology — structure of earth and its composition —
weathering of rocks — scale of weathering — soils — landforms and processes associated with river,
wind, groundwater and sea — relevance to civil engineering — Plate tectonics — Earth quakes —
Seismic zones in India.

UNIT Il MINERALOGY 9

Physical properties of minerals — Quartz group, Feldspar group, Pyroxene - hypersthene and

augite, Amphibole — hornblende, Mica — muscovite a ﬂe,ﬁlvci-t\e. Gypsum and Clay minerals.
jimas 4
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UNIT 1l PETROLOGY 9

Classification of rocks — Distinction between Igneous, Sedimentary and Metamorphic rocks.
Engineering properties of rocks — Description, occurrence, engineering properties, distribution and
uses of Granite, Dolerite, Basalt, Sandstone, Limestone, Laterite, Shale, Quartzite, Marble, Slate,

Gneiss and Schist.
UNIT IV STRUCTURAL GEOLOGY AND GEOPHYSICAL METHODS 9

Geological maps — attitude of beds, study of structures — folds, faults and joints - relevance to civil
engineering. Geophysical methods — Seismic and electrical methods for subsurface investigations.

UNIT V APPLICATION OF GEOLOGICAL INVESTIGATIONS 8

Remote sensing for civil engineering applications — Geological conditions necessary for design and
construction of Dams, Reservoirs, Tunnels, and Road cuttings — Hydrogeological investigations and
mining — Coastal protection structures — Investigation of Landslides — causes and mitigation.

Contact Periods:

Practical: — Periods — Periods

Tutorial: - Periods Project

Total 45 Periods

Lecture: 45 Periods

TEXT BOOKS:

1. Parbin Singh, “Engineering and General Geology”, Katson Publication House, 2016.
2. A.Parthasarathy, V.Panchapakesan and R. Nagarajan, “Engineering Geology”, Willey India Pvt.
Ltd, 2015.

REFERENCES:

1. Prakash Jadhav and Raviraj Sorate, “Engineering Geology”, Nirali Prakahan,2015
2. Haakon Fasson, “Structural Geology”, Cambridge University Press, 2016.
3. K.\V.G.K Gokhale, “Principles of Engineering Geology”, B.S publications, 2018.

EVALUATION PATTERN:

Continuous Internal Assessments
Assessment | Assessment Il
(100 Marks) 100 Marks)
__ ( ; Total Internal End Semester
*Individual *Individual Assessments Examinations
Assignment / . Assignment / ;
Case Study / V\_fl_rrettss:n Case Study / #\;r;ttten
Seminar / Mini Seminar / Mini
Project / MCQ Project / MCQ
40 60 40 200 100
Total . 40 80
100

*Role Play / Group Discussions / Debates / Oral Presentations / Poster Presentations /
Technical presentations can also be provided.

A
of The Depanment
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Category: PEC

U21CEP33 Al IN CIVIL ENGINEERING L|T|P|J]|C
3/0/0/0] 3

PRE-REQUISITES:
e Nil

COURSE OBJECTIVES:

e To understand the concepts of Artificial Intelligent models and algorithms

e To gain the knowledge about learning methods, model analysis and Fuzzy concepls

e To know the applications of Al in Geotechnical Engineering, Structural Engineering,
Construction management and Transportation Engineering

COURSE QUTCOMES:

Upon completion of the course, the student will be able to

CO1: understand the concepts of AIN network and general algorithm (Understand)

CO2: identify the geotechnical characteristics (Apply)

CO3: examine the structural elements by using Al (Apply)

CO4: analyze the Al based construction activities and scheduling (Analyze)

COS5: apply the Al in traffic management system (Apply)

CO-PO MAPPING:

Cbs o PO1|PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | POS [PO10|PO11|PO12|PSO1|PSO2
CO1 3 2 1 - 1 1 - - 1 - - 1 = =
CO2 3 2 1 - 1 1 - - 1 - - 1 % o
COo3 3 2 1 - 1 1 - - 1 - - 1 = 2
CO4 3 2 1 1 1 2 - 1 1 1 - 1 - -
CO5 33| 2| 1] 1 2 | - a1 -] -11]1 1

Correlation levels: 1: Slilght (Low) 2: Moderate (Medium) 3: Substantial (High)

e,
SYLLABUS:
UNIT | INTRODUCTION TO ARITIFICIAL INTELLIGENCE 9

Introduction to Al — Applications of Al in Engineering — Implementation of Al in Civil Engineering —
Fundamentals of AIN Networks in Al — Genetic algorithm — Machine Learning — Regression model -
Dimension Analysis — Simulation Theory — Game theory and its applications.

UNIT Il APPLICATION OF Al IN GEOTECHNICAL ENGINEERING 9

Expert system for Landslide hazard and risk management — Advisor on the selection of Earth
retaining structures — Development of a prolonged based expert system for ground water control —
Real time expert system for excavation -- Knowledge based assistant for earthquake resistant
design in Al — Case studies. " g T

. AN
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UNIT 1l APPLICATION OF Al IN STRUCTURAL ENGINEERING 9

Prolog standards for structural design — Expert system for conceptual design of bridges — Structural
design using Intelligent objects — Expert system for design of offshore structures — Knowledge
based system for design of Reinforced concrete walls — Damage assessment based on Fuzzy
reasoning using Al — ANN - Expert system for base plates — Expert system for structural inspection

and maintenance — Case studies
UNIT IV APPLICATION OF Al IN CONSTRUCTION MANAGEMENT 9

Knowledge based regulation processing for Site Development — Key approach to site layout
problems — Duration of each activity forecasting techniques - Expert system for construction
industry — A Fuzzy expert system for priority ranking in Network Resource Allocation — Expert
system in Network resource allocation — Generation and scheduling of construction activities -

Case studies
UNIT V APPLICATION OF Al IN TRANSPORTATION ENGINEERING g

Traffic Control System of Non-autonomous Vehicles at Signalized Road Intersection — Traffic Lights
— Traffic Patterns — Improved Safety services — Application in traffic management system —
Application in health monitoring — Case studies.

Contact Periods:

— Periods

45 Periods

Practical: — Periods  Project:

Total:

Lecture: 45 Periods Tutorial: — Periods

TEXT BOOKS:

1. Da'ugherty, Paul R., and H. James Wilson. “Human+ machine: reimagining working the age of

Al” Harvard Business Press, 2™ edition, 2018.
2. Prateek, J. “Artificial Intelligence with Python”, Packt Publishing, Birmingham, 1%t edition, 2017.

REFERENCES:

1. Husain, Amir “The sentient machine: The coming age of artificial intelligence’, Scribner
Publishing, 15t edition, 2017.
2. Kaplan, Jerry “Artificial intelligence: What everyone needs to know" Oxford University Press, 1

edition, 2016.
3. B.H.V Topping, “Artificial Intelligence Techniques and Applications for Civil and Structural
Engineers”, Civil Compress press, 10 Saxe-Coburg places, Edinburgh, 1%t edition, 1989.

4. htips:/inptel.ac.in/courses/106102220

EVALUATION PATTERN:

Continuous Internal Assessments
Assessment | Assessment Il
(100 Marks) (100 Marks)

*Individual *Individual Erid Sermestor
Assignment / | \npitten | Assignment/ | \written Total Internal Examinations
Case Study / Testn Case Study / 'Ipes? Assessments

Seminar / Seminar /

Project / MCQ Project / MCQ
40 60 40 60 200 100
40 60
Total
100

*Role Play / Group Discussions / Debates / O
Technical presentations can also be provided. .
Heowd of the

’ t of Civil Enginezring

PR lmstitute of Encincerie

Arasur ©C: -
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+* {: P BKO o
i Category: PEC
U21CEP34 ENERGY EFFICIENT BUILDING L|T|P|J]|C

3(of0j0|3

PRE-REQUISITES:
e NIL

COURSE OBJECTIVES:

o Tointroduce the green composite techniques for buildings
« To explain the importance of recycling materials and techniques involved in green buildings
o To emphasis the significance of sustainable development and construction through solar energy

COURSE OUTCOMES:

Upon completion of the course, the student will be able to

CO1: analyze the energy required and energy balance of buildings (Apply)

CO2: classify the recycling materials (Understand)

CO3: outline the behavior of thermal comfort in green buildings (Understand)

C0O4: calcuiate the utility of solar energy in green buildings (Apply)- .
COS5: summarize the concepts of green composites (Understand)

CO-PO MAPPING:

0]

COs POs PO1|PO2 |PO3|PO4 | PO5 | PGS | PO7 | PO8 | POQ |PO10(PO11|PO12|PSO1|PS0O2
CO1 3 3 - - - - - B - " 1 1 3 3
co2 3 . s s 8 1 2 1 . 5 1 1 3 3
CO3 3 - - 2 4 - 2 1 t z 1 1 3 3
CO4 3 3 5 . - 1 2 1 . - 1 1 3 3
CO5 3 - s = . 1 2 1 . - 1 1 3 3

Correlation levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)

SYLLABUS:
UNIT | SOURCES OF WATER AND ITS CONVEYANCE 9

Energy use, carbon emissions, water use, waste disposal — Green building materials: sources,
methods of production and environmental Implications — Maintenance Energy for Buildings —
Indian Green building Council

UNIT Il IMPLICATIONS OF BUILDING TECHNOLOGIES 9

Resources for Building Materials in construction — Alternative concepts — Recycling of Industrial
and Buildings Wastes — Biomass Resources for buildings

UNIT 1l COMFORTS IN BUILDING 9

Thermal Comfort in Buildings — Issues — Heat Transfer Characteristic of Building Materials and
Building Techniques - Incidence of Solar Heat on Buildings — Hybrid methods — Energy
conservation measures, thermal storage integrati b (‘ s

Bend of the Department
Department of Civil Engineering
KPR knstitnte of Engineering & Technoiody
Arasur, Coimbatore-641407
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UNIT IV UTILITY OF SOLAR ENERGY IN BUILDINGS g

Utility of Solar energy in buildings — concepts of Solar Passive Cooling and Heating of Buildings —
Low Energy Cooling — Case studies of Solar Passive Cooled and Heated Buildings

UNITV GREEN COMPOSITES AND RENEWABLE ENERGY IN BUILDINGS 9

Concepts of Green Composites — Water Utilization in Buildings — Low Energy Approaches to
Water Management — Management of Solid Wastes — Management of Sullage Water and
Sewage — Biogas generation — Small wind turbines, standalone PV, Hybrid systems for

residential buildings with economics.
Contact Periods:
45 Periods Practical: — Periods

- Periods Project: — Periods

Total 45 Periods

Lecture: Tutorial:

TEXT BOOKS:

1. Jagadish, K. S., Venkataramareddy, B. U. and Nanjundarao, K. S. "Alternative Building
Materials and Technologies' New Age International, 2007.

2. Ursula Eicker, "Low Energy Gooling For Sustainable Buildings", John Wiley and Sons Ltd, 2009

3. Charles. J. Kibert, Sustainable Construction: Green Building Design and Deliver, John Wiley
and Sons, 2016.

REFERENCES:

1. Duffie, A and Beckmann, W. A., Solar Engineering of Thermal Processes, John Wiley, 1991.

2. R. Velraj, “Sensible heat Storage for solar heating and cooling systems” in the book ftitled

“Advances in Solar Heating and Cocling” — Pages 399 — 428 Elsevier Publication, 20186.

Sukhatme, S.P., Solar Energy, Tata McGraw Hill, 18984,

UrsalaEicker, “Solar Technologies for buildings”, Wiley Publications, 2003.3 Guide book for

national certification examination for energy managers and energy auditors. (downloaded from

WWW.energymanagertraining.com).

5. Michael Bauer, Peter Mosle and Michael Schwarz, Green Building — Guidebook for Sustainable
Architecture, 2008.

EVALUATION PATTERN:

S

Continuous Internal Assessments
Assessment | Assessment |l
(100 Marks) (100 Marks) -
Total Internal End Semester
*Individual *Individual Assessments Examinations
Assignment/ | \written | Assignment/ | \ariten
Case Study / | Test | Case Study/ | 1ggt
Seminar / Seminar /
Project / MCQ Project / MCQ
40 60 40 60 200 100
Total 40 - 60
100

*Role Play / Group Discussions / Debates / Oral Presentations / Poster Presentations /
Technical presentations can also be provided.

Departmen of Eagineering
KPR Imstinste of Engineering & Technodogy
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Category: PEC

U21CEP35 BUILDING INFORMATION MODELLING LI T|P|lJ]C
3/0lolo]ls3

PRE-REQUISITES:
s U21CE306 — Computer Aided Drafting Laboratory

COURSE OBJECTIVES: °

e Todesign the virtual building model with intelligent building elements
* Towork with building components
» To design the architectural, structural and MEP components

COURSE OUTCOMES:
Upon completion of the course, the student will be able to

CO1: create a workflow for a building with all required deliverables to be covered in the project
output (Apply)

CO2: design a 3D building model to explain how information is inter-related with structural elements
(Apply)

CO3: create the clash detection matrix for the federated structural, architectural and specialist
designer project model (Analyze)

CO4: coordinate different discipline models with clash checking to arrive at the final design

- — solution, inclusive-of the-deliverable from the-model-at each-stage (Analyze)

CO5: apply the concept of 4D, 5D and how BIM works in coordination with other disciplines (Apply)

CO-PO MAPPING:

COs R PO1|PO2 | PO3 | PO4 | PO5 | POS | PO7 | PO8 | PO9 |PO10|PO11|PO12|PSO1|PSO2
co1 - - = - 3 - - - 1 2 2 E 1 -
co2 - - - - 3 - - - 1 2 2 - 1 -
co3 y - « U s g | = | =" = 3 g1 2] = 1 s
CO4 - - - - 3 - - - 1 2 2 - 1 -
CO5 -l =] -] ~|8] ] -=}1l2]|2]|-=1]"1 -

Correlation levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)

SYLLABUS:

UNIT I INTRCDUCTION TO BIM - 9

Building Information Modelling — Introduction & Process — Evolution of BIM — BIM Model of various
buildings like Commercial & Residential, WTP, Transportation, Airports — lIsometric View —
Intraduction — Examples and Problems — 3D Modelling

UNIT Il DESIGN AUTHORING AND VISUALIZATION . 9

Design Authoring — Workflow, Discipline- Based Modeling, Architectural, Engineering Analysis,
Structural Analysis, HVAC, Electrical, Plumbing, Energy Analysis, Lighting Analysis, Design Review
— Views in Model, Visualization Modes, Walkthrough & Fly through the Model, Layers & Properties,

AR, VR & MR. )ﬂ
o e * Hicosl of ]
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UNIT Il INTERFERENCE / CLASH CHECK 9

Clash Check — Types of Clashes — Federated Model — Clash avoidance process — Clash Detection
Process — Introduction, Clash Detection — Priority Matrix, Clash Detection — Rules, Clash Detection
— Report, Clash Detection — Grouping, Clash Detection — Roles & Responsibilities, Clash Detection

Process — Demo.
UNIT IV DOCUMENTATION, CDE & LOE _ g

2D drawings generation, Cloud Computing, CDE — Level of Detail & Level of Information, LOD -
Structural elements — Chart & Matrix.

UNIT V 4D AND 5D IN BUIDING INFORMATION MODELLING 9

Project Schedule — 4D BIM Modelling — Construction Analysis — 3D Control & Planning - BIM for
Safety — Disaster & Risk Analysis ~ Digital Fabrication — Phase Planning — As-built / Record Models
— 5D in BIM - 5D BIM and Quantlity Take off with UOM, Exercise & Demo, Quantity Take Off, 5D —
Estimation and Analysis — Cost Conirol — Asset Information Model — COBie and Deliverables —
Space Attributes — Asset Altributes and Asset requirement — Infrastructure System — Information
Exchange with Facility Management.

Contact Periods:

Lecture: 45 Periods  Tutorial: — Periods Practical: — Periods Project: — Periods
Total 45 Periods

TEXT BOOKS:

1. Karen Kensek , Douglas Noble, “Building Information Modeling: BIM in Current and Future
Practice”, 2014.

2. Autodesk Revit 2023 - BIM Management Template and Family Creation by ASCENT, ISBN:
978-1-63057-528-1, 2023

REFERENCES:

1. Eastman, C., Teicholz, P., Sacks, R., & Liston, C. BIM handbook: “A guide to building
information modeling for owners, managers, designers, engineers and contractors”, John Wiley
& Sons, 2011.

2. Hardin, B., & McCool, D., “BIM and construction management: proven tools, methods, and
workflows”, John Wiley & Sons, 2015.

3. Issa, R. R, & Olbina, S., *Building Information Modeling Applications and Practices”, American
Society of Civil Engineers, 2015.

4. Pittard, 8., & Sell, P. “BIM and Quantity Surveying” Routledge, 2016

EVALUATION PATTERN:

Continuous Internal Assessments
Assessment | Assessment Il
(100 Marks) (100 Marks)

*Individual *Individual End Ssmester
Assignment/ | \aren | Assignment / Written Total Internal Examinations
Case Study / Teost Case Study / Test Assessments

Seminar/ Seminar /

Project / MCQ .| Project / MCQ
40 60 40 60 200 100
40 60
Total
100

*Role Play / Group Discussions / Debates / Oral Prgsentations / Poster Presentations /
Technical presentations can also be' provided.

. Mead 87 Re Delarmem
. Department of Civi’ Friginetring
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Category: PEC

U21CEP36 PRINCIPLES OF ARCHITECTURE LI T|P|J|C

3|0|0]|0|3

PRE-REQUISITES:
s Nil

COURSE OBJECTIVES:

« To understand the fundamental concepts and theories of architecture drafting principles.
« To analysis different geometric shapes, their projections and functional design of buildings
relating to the load, environment and climate

COURSE OUTCOMES:
Upon completion of the course, the student will be able to

CO1: understand the knowledge of architectural design principles to critically evaluate building
(Understand)

CO02: design the site layout and site analysis (Apply)

CO3: implement the building rules and regulations, safety standards in integration of building
services (Apply)

CO4: analyze the characteristics of climate types and environment response in the building (Apply)

CO5: evaluate the various rules and regulation of town planning and development authorities to
develop landscape design (Apply)

CO-PO-MAPPING: — —— -

PO
i 2 PO1 | PO2 | PO3|PO4 | PO5 | PO6|PO7|P0O8|PO9|PO10|PO11|PO12|PSO1|PSO2
CcO1 . - . « . w | @ o« Y s . . - 2 .
co2 < B h @A | = . = = b B e = . - 2 .
cOo3 = 2 s - - = 2 2 - s - - - -
Cco4 - s ) B F o= - = [ BE s 5 - . - . .
CO5 < ladpglelst=-l2lE8]f=-t=}=]|2]-
Correlation levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)
SYLLABUS:
UNITI  ARCHITECTURAL DESIGN 9

Definition of Architecture — Elements of Architecture — need and fulfillment — Architecture design -
Analysis — Integration of aesthetic and function — Mass and space, visual and emotional eifects of
geometric forms and their derivatives. ' :

UNIT Il SITE PLANNING 9

Surveys — Site analysis — Development Control — Layout regulations — Layout design concepts —
Zoning regulations — sub division regulations — building regulations — Floor Space Index — minimum
plot sizes and building fronlage — open spaces — minimum standard-dimensions of building

elements.
ik
Pl

‘Depastmaat of Civil Eagineering
KPR Institute of Engincering & Technodogy
=~ " Arasur, Coimbatore-641407



8.E. - CE- R2021- CBCS b

UNIT Il BUILDING TYPES 9
Residential, institutional, commercial and Industrial — Application of anthropometry and space
standards - Inter relationships of functions — Safety standards — Building rules and regulations -
Integration of building services — Interior design.

UNIT IV CLIMATE AND ENVIRONMENTAL RESPONSIVE DESIGN 9

Man and environment interaction — Factors that determine climate — Characteristics of climate types
Design for various climate types — Passive and active energy controls — Green building concept -
Effect of landscape elements on Climate and Architecture — Impact of climate and building on
Ecological balance — Brief introduction of rating systems for climate responsive buildings such as
LEED, GRIHA and others.

UNIT V TOWN PLANNING 9

Evaluation of planning — Objects of town planning — principles of town planning - origin of towns —
growth of towns — origin — direction — various forms of planning . Principles of city planning - levels
of planning — scope and contents of regional plan, master pian, detailed development plan and
structure plan — preparation and implementation — planning of new towns — slum clearance and
urban renewal. :

Contact Periods:
Lecture: 45 Periods  Tutorial: - Periods Practical: — Periods Project - Periods
Total 45 Periods

TEXT BOOKS:

1. Muthu Shoba Mohan.G, “Principles of Architecture”. Oxford University Press, New Delhi, 2018.

2. ' Arvind: Krishnan, Nick Baker, Simos Yannas, Szokolay.S.V, “Climate Responsive Architecture”,
A Design Hand Book for Energy Efficient Building, Tata McGraw Hill Publishing Company Ltd.,
New Delhi, 2017.

3. Steven V. Szokolay, “Introduction to Architectural Science - The Basis of Sustainable Design”,
Elsevier, 2008.

REFERENCES:

1. Pramar. V.S. "Design fundamental in Architecture”, Somaiya Publications Pvt. Ltd., New Delhi,
1997. :

2. Rangwala. S.C. “Town Planning” Charotar Publishing House, Anand, 2005.

3. National Building Code of India. SP7 (Group 1) Bureau of Indian Standards, New Delhi, 2005.

EVALUATION PATTERN:

Continuous Internal Assessments
Assessment | Assessment I
(100 Marks) (100 Marks) End
*Individual *Individual . Sen?est,er
Assignment/ | \pitten | Assignment/ | \naoo | Total Internal | EX@Minations
Case Study / Test Case Study / Test Assessments
Seminar / Seminar / Project /
Project / MCQ MCQ
40 60 40 60 200 100
Total 40 60
*Role Play / Group Discussions / Debates / Oral tati bi Poster Presentations /
Technical presentations can also be provided. \ JEN -
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Category: PEC

DISASTER MITIGATION AND MANAGEMENT L|IT|P}|J ‘ c

3000.3

PRE-REQUISITES:
e Nil

COURSE OBJECTIVES:

s To provide knowledge among students to take actions to reduce the vulnerability of disaster

e To understand the factors like hazard and vulnerability analysis, preparedness, and mitigation
and prevention measures

e To make the students to learn about the disaster management schemes of the Government

and Private organisation
COURSE OUTCOMES:
Upon completion of the course, the student will be able to
CO1: understand the different types of disasters (Understand)
CO2: discuss the risk assessment and its vulnerability (Understand)
CO03: explain the various disaster management techniques (U nderstand}" -
CO4: illustrate the rehabilitation and precaution in disaster management (Apply)

CO5: apply the risk assessment and preparedness techniques from case studies (Apply)

CO-PO MAPPING:

COs S po1|Po2 | PO3 | PO4 | PO5 | POB | PO7 | PO8 | PO9 [PO10|PO11 PO12|PSO1|PSO2
co1 g | = sd=ft=]-]2}=d=f=1-1" 2 | -
co2 2 - 2 - - 1 - - - - - = 2 -
co3 sl . lzl 1]l l2z}~t-~-}|=]=1]" . i

| co4 2 | = (2] =] = 11 21--1 - - . - . 4
CO5 2 2 2 - - - 2 - 2 2 - . 2 2

Correlation levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial-(High)

SYLLABUS:

UNIT | INTRODUCTION TO DISASTERS ' 9

Disasters: Definition of disaster — Natural and Manmade Types of disasters — Natural Disaster such
as Earthquake, Landslide, Flood, Drought, Fire, Land subsidence, severe heat aves, Cyclone,
volcanoes, tsunami, avalanches, global climate extremes etc — Man-made Disaster: such as Fire;
Industrial Pollution, Nuclear Disaster, Biological Disasters, Accidents (Air, Sea, Rail & Road),
Structural failures (Building and Bridge), War & Terrorism, forest fire etc. Causes, effects and
practical examples for all disasters. )

UNIT Il VULNERABILITY AND DISASTER RISK RE UCTI% " 9
Disaster cycle — Phases, Culture of safety, preventi é&o and preparedness community
Fhew) ot b’ Deffarironnt
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based DRR, Structural — nonstructural measures, Roles and responsibilities of community,
Panchayati Raj Institutions/Urban Local Bodies (PRIs/ULBs), States, Centre, and other stake-
holders — Institutional Processes and Framework at State and Central Level — State Disaster

Management Authority(SDMA).
UNIT 1 MITIGATION AND DISASTER MANAGEMENT 9

Basic principles of disasters management, Disaster Management cycle, Disaster management
policy, National and State Bodies for Disaster Management, Early Warming Systems -
Preparedness through (IEC) Information, education & communication — Pre-disaster stage
(mitigation), Effect to mitigate natural disaster at national and global levels — International strategy
for disaster reduction, Emerging approaches in Disaster Management — Concept of disaster

management .
UNIT IV REHABILITATION, RECONSTRUCTION AND RECOVERY 9

Reconstruction and Rehabilitation as a Means of Development — Damage Assessment — Post
Disaster effects and Remedial Measures — Creation of Lon‘g-term Job Opportunities and Livelihood
Options — Disaster Resistant House Construction — Sanitation and Hygiene — Education and
Awareness — Dealing with Victims’ Psychology — Long-term Counter Disaster Planning.

UNIT V TRAINING, AWARENESS PROGRAM AND PROJECT ON DISASTER 9
MANAGEMENT

Training and drills for disaster preparedness — Awareness generation pregram — Mini project on

disaster risk assessment and preparedness for disasters with reference to disasters in India.

Contact Periods:
Lecture: 45 Periods Tutorial: - Periods Practical: — Periods Project - Periods
Total 45 Periods

TEXT BOOKS:

1. Dave R K, “Disasters: Management in India — Challenges and Strategies”, Prowess Publishing,
Chennai, 2018.

2. Sulthey M M, “Disaster Management”, PHI Learning PVT Ltd, New Delhi, 2016.

3. Chakraborty, S C, “Natural Hazards and Disaster Management” Pargatishil Prokashak, Kolkata,
2007.

REFERENCES:

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

2. Tushar Bhattacharya, “Disaster Science and Management’, McGraw Hill India Education Pvt.
Ltd., 2012.

3. Gupta Anil K, Sreeja S. Nair. “Environmental Knowledge for Disaster Risk Management”, NIDM,
New Delhi, 2011.
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EVALUATION PATTERN:

Continuous Internal Assessments

Assessment | Assessment |l

(100 Marks) (100 Marks)
Total Internal | End Semester
Examinations

*Individual *Individual Assessments

Assignment /| \nrritten Assignment/ | \written
Case Study / Test Case Study / Teéttt

Seminar / Seminar/
Project / MCQ Project / MCQ
40 60 40 60 200 100
Total 40 60

100

*Role Play / Group Discussions / Debates / Oral Presentations / Poster Presentations /
Technical presentations can also be provided.
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Category: PEC
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U21CEP38 GIS AND REMOTE SENSING

3 (0(0]0]| 3

PRE-REQUISITES:
e Nil
COURSE OBJECTIVES:

¢ To give an overview about the basic concepts and principles of various components of remote
sensing and satellite image processing
To learn the different components of GIS and map projection & coordinate system
To provide an exposure to spatial data structures, input, output processes and its practical
applications in Civil Engineering

COURSE OUTCOMES:

Upon completion of the course, the student will be able to

CO1: select the type of remote sensing technique / data for required purpose (Understand)

CO2: identify the earth surface features from satellite images (Understand)

CO3: classify the maps, coordinate systems and explain GIS data models (Understand)

CO4: interpret spatial and attribute data and study the errors in maps (Understand)

COS: apply GIS models for solving geospatial problems (Apply)

CO-PO MAPPING:

COs PO= PO1|PO2 | PO3 [PO4 | PO5 | PO6 [ PO7 | PO8 | PO9 |PO10{PO11|PO12|PSO1|PS0O2
CO1 3 - - - 1 - - - - - - 2 - 2
Cc02 3 2 - - 1 - - - - 2 - 2 2 2
Cco3 3 = - - 1 = - - - - - 2 - 2
CO4 3 2 - - 1 - - - - 2 - 2 2 2
CO5 3 2 - | - 1 - - - - 2 - 2 2 2

Correlation levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)

SYLLABUS:
UNIT | REMOTE SENSING SYSTEM 9

Elements of EMR — wavelength regions — energy interaction in atmosphere — Absorption —
scattering- atmospheric windows — terrestrial interaction — spectral reflectance curves — active and
passive remote sensing — platforms and sensors — types of resolutions, Plank’s blackbody law —
displacement law and emissivity effects

UNIT Il SATELLITE DATA PRODUCT AND INTERPRETATION OF SATELLITE 9

IMAGERIES
Types of data product — software and hardware requirement for data processing — Elements of
visual image interpretation — Digital Image ssin Ltichniques, Landuse / landcover
classification é\

Head of t#8 Departmom
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UNITIIl GEOGRAPHIC INFORMATION SYSTEMS AND DATABASE 9

Map and map scale — Types of map, Digital Cartography and Evolution of GIS, Components of GIS
— Software, Hardware and organization- Coordinate system — Map projection - Datums, ellipsoids,
geoids, Type of data — spatial and non-spatial data, various sources of data — Coordinate
Transformation, georeferencing — Database Structures — data models — spatial data models —
Raster Data Structures — Raster Data Compression - Vector Data Structures — Raster vs Vector
Models — TIN and GRID data models.

UNITIV  DATA INPUT AND OUTPUT 9

Scanner — Raster Data Input — Raster Data File Formats — Vector Data Input — Digitiser — Raster
and Vector overlay method — Reclass, Recode, Types of output data, Map Design, source of errors,
types of errors, elimination, accuracies.

Data quality — Basic aspects — completeness, logical consistency, positional accuracy, temporal
accuracy, thematic accuracy and lineage — Metadata
UNITV  GIS APPLICATIONS 9

GIS for water distribution network, sewer network, transportation network, telecom network, power
network and other utilities — Site selection for larger projects based on GIS analysis — Remote
Sensing data integration — Navigation and tracking using GPS and GIS - GIS database for
buildings, Emergency planning, Internet GIS, AHP and weighted overlay method — Application of
ArcGIS. ;

Contact Periods:
Lecture: 45 Periods  Tutorial: - Periods ~ Practical: — Periods Project - Periods
Total 45 Periods

TEXT BOOKS:

1. Chang K. T., “Introduction to Geographical Information Systems”, Tata McGraw Hill, 2015
2. Jensen, John R., “Remote Sensing of the Environment’, An Earth Resource Perspective, 2nd
Ed., Prentice Hall, New Jersey, 2013

REFERENCES:

1. Chandra M. and Ghosh S. K., “Remote Sensing and Geographic Information System”, Narosa
Publishing House, 2017

2. Anji Reddy, "Remote Sensing and Geographical Information Systems”, BS Publications,
Hyderabad, 2012

3. Elangovan K., “GIS: Fundamentals, Applications and Implementation”, New India Publishing
Agency, New Delhi, 2006
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EVALUATION PATTERN:
Continuous Internal Assessments
Assessment | Assessment Il
(100 Marks) (100 Marks) d
: ] Total Internal En
*Individual *Individual Assessments | _ 59“;95&&"
Assignment/ | \nrtten Assignment/ | \written SARLHATORS
Case Study / Tost . Case Study / Teut
Seminar/ : Seminar / Project §
Project / MCQ / MCQ
40 - 60 40 60 200 100
Total 40 60
100

*Role Play / Group Discussions / Debates / Oral Presentations / Poster Presentations /
Technical presentations can also be provided.
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\ Category: PEC \

I .
U21CEP39 |  FINANCE FOR ENGINEERS « L l T|P|J I C
3 ‘ 0 (1] 0 3 J
PRE-REQUISITES:
« Nil

COURSE-OBJECTIVES:

s Todiscuss basic financial elements, financial staternent analysis
o Toevaluate the cost and working capital management, risk analysis, basics of personal finance
s To know the.decision making in finance, different strategies, and Taxation :

COURSE OUTCOMES:
Upon completion of the course, the student will be able to

CO1: understand the work and efforts contribute to organizational financial performance
(Understand)
CO2: equips them with financial acumen and tools so as to optimize outcomes (Apply)

CO3: understand the risk analysis and personal finance (Understand)
CO4: analyze the strategy and finance with EVA measures (Analyze)
CO5: apply the financial decision making and taxation {(Apply) -

T CO-PO MAPPING:

| PO

COs ® |po1|Po2|PO3|PO4 | PO5 | POB | PO7 | POS | POS [PO10|PO11{PO12|{PSO1(PSO2
co1 1 - - - 2 - - - - - 3 - - -
co2 1 1 - - 2 - - & . - 3 - - -
. : _l
co3 =1 211 -l 1| -1 - - - - 3 - E :
CO4 - 2 2 2 1 - B - - - 3 - - -
cO5 -] 2 2 - 2 = = 2 - - 3 1 - 1

Correlation levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)

SYLLABUS:

UNITI BASICS OF ECONOMICS AND FINANCIAL STATEMENTS WITH 9

ANALYSIS .

Introduction to economics and policies ~ Unique role of finance with example — Introduction to
accounting = Finance & auditing — Capital Vs. revenue with example — Sources & uses of funds —
Revenue recognition principles — Double entry bookkeeping — P&L with examples — Finance
metrics & financial statement analysis — Understanding liquidity — Funds flow and cash flow analysis

UNIT [l WORKING CAPITAL AND COST MANAGEMENT 9

Understanding working capital management — Estimation of working capital, understanding
operating cycle with examples — Modern practices in Inventory Management — Understanding
receivable management — Understanding cash managerpent, cost accounting, cost & volume, cost,
volumé and .profit relationship — Activity based appredsh in cqst management — Introduction to

¥
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budgeting — Principie in budgeting and budgetary control
UNITII  RISK ANALYSIS AND PERSONAL FINANCE 9

Target costing — Life. cycle costing and quality costing — Value spiral management — Value
engineering — Understanding financial functions — Applications of time value of money -
Management of risk — Understanding risk management measurement & products example —
Holistic look at risk management — Portfolio management principles — Example of portfolio —

Forming a portfolio _
UNITIV  STRATEGY, FINANCE & FINANCIAL ANALYTICS 9

Introduction to strategy — Firm Value — Valuation of strategy — Economic value add measure (EVA),
Financial analytics — Descriptive financial analytics ~ Prediclive financial analytics

UNIT V FINANCIAL DECISION MAKING AND TAXATION S

Oplimization as a teol for financial decision making — Planning the product mix — Logistics cost -
optimization — Overview of taxation — Personal taxes and investment planning — Indirect taxes —

GST
Contact Periods:
Lecture: 45 Periods  Tutorial: = Periods Practical: — Periods Project — Periods

Total 45 Pericds

TEXT BOOKS:

1. Frank Crundwell, “Finance for engineers: evaluation and funding of Capital Projects”, Springer,
2™ edition, 2008. -

2. Rupak Chatterjee, "Practical methods of financial engineering and risk management: Tools for
mademn financial”, third edition, Springer, 2014. ‘

REFERENCES:

1. John Hull's “Options, Futures, and Other Derivatives”, 8™ edition, Goodwill of Silicon Valley,

2013. -
2. Anya Beder, Cara M. Marshall, “Financial engineering: The evolution of a profession”, 6" edition,

Wiley Online Library, 2011.
EVALUATION PATTERN:

Continuous Internal Assessmentis
Assessment | Assessment Il
(100 Marks) (100 Marks)
N Total Internal | End Semester
Individual *Individual Assessments | Examinations
Assignment/ Written | Assignment/ |\ '
Case Study / Teit Case Study / | Testen i
Seminar / Project “Seminar/ . ) gy
I MCQ Project / MCQ 2 1 hey
40 60 40 60 200 100
Total 40 60
100

*Role Play / Group Discussions / Debates / Oral Presentations / Pbster Presentations /
Technical presentations can also be provided.
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