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VISION AND MISSION OF THE INSTITUTION

VISION

B.S.Abdur Rahman Crescent Institute of Science and Technology
aspires to be a leader in Education, Training and Research in
multidisciplinary areas of importance and to play a vital role in the Socio-
Economic progress of the Country in a sustainable manner.

MISSION

e To blossom into an internationally renowned Institute.

e To empower the youth through quality and value-based
education.

e To promote professional leadership and entrepreneurship.

e To achieve excellence in all its endeavors to face global
challenges.

e To provide excellent teaching and research ambience.

e To network with global Institutions of Excellence, Business,
Industry and Research Organizations.

e To contribute to the knowledge base through Scientific enquiry,
Applied Research and Innovation.
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DEPARTMENT OF CIVIL ENGINEERING

VISION AND MISSION

Vision
e To be aleading department for Education, Training and Research in
Civil Engineering for a better future and over-all Socio-Economic
progress of the Country in a sustainable manner.

Mission

« To offer world class undergraduate, postgraduate and research
programs of industrial and societal relevance in civil engineering.

e To nurture ethically strong civil engineers to address global
challenges through quality education and application oriented
research.

e To educate our students on design, construction, maintenance and
advancements in civil engineering for providing solutions to the
betterment of the society.

e To prepare competitive and responsible citizens with good
communication, leadership and managerial skills.

« To enrich and enhance the knowledge base for the best practices in
various areas of Civil & allied Engineering through collaborations with
Global Institutions of Excellence, Industries and Research
Organizations.

e To provide a healthy ambience for teaching, research, consultancy
and extension activities.
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PROGRAMME EDUCATIONAL OBJECTIVES

e Exhibit expertise in Planning, Design, Execution and
Maintenance of Civil Engineering works as per relevant codal

provisions with care for Environment in the global context.

e Design and construct Civil Engineering Infrastructure with

emphasis on Durability and Sustainability.

e Develop and execute Civil Engineering projects with social

relevance aiming for rural and urban development.

e Pursue Research in complex Civil Engineering problems
involving multidisciplinary aspects, and provide sustainable

solutions.

e Exercise leadership with an ethical approach, perform in a
team work with good communications skills, and excel in cost

and time management.

PROGRAMME OUTCOMES
On successful completion of the programme, the graduates will be able
to

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

o Identify, formulate, research literature, and analyses complex
engineering problems reaching substantiated conclusions using
first principles of mathematics, natural sciences, and
engineering sciences.

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

e Use research —based knowledge and research methods
including design of experiments, analysis and interpretation of

B.S. Abdur Rahman Crescent Institute of Science and Technology 7



B.Tech. Civil Engineering Regulations 2021

data and synthesis of the information to provide valid
conclusions.

o Create, select, and apply appropriate techniques, resources,
and modern engineering and IT tools including prediction and
modeling to complex engineering activities with an
understanding of the limitations.

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

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

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

« Function effectively as an individual, and as a member or leader
in diverse teams, and in multidisciplinary settings.

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

« 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.

o 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

PROGRAMME SPECIFIC OUTCOMES
« Identify suitable construction materials, techniques and practices
for Civil Engineering construction.
« Plan, analyze, design and estimate civil engineering structures
using relevant software and appropriate codal provisions.
« Characterize water & wastewater and design sustainable water
supply & sanitation schemes.
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REGULATIONS - 2021
B.TECH. DEGREE PROGRAMMES

(Under Choice Based Credit System)
(Amendments Approved by the 19th Academic Council — September 2022)
1.0PRELIMINARY DEFINITIONS & NOMENCLATURE
In these Regulations, unless the context otherwise requires:

i)  "Programme" means B.Tech. Degree Programme.

i)  "Branch" means specialization or discipline of B.Tech. Degree
Programme like Civil Engineering, Mechanical Engineering,
etc.,

iii) "Course" means theory / practical / laboratory integrated theory
/ seminar / internship / project and any other subject that is
normally studied in a semester like English, Mathematics,
Environmental Science, Engineering Graphics, Electronic
Devices etc.,

iv)  "Institution"” means B.S. Abdur Rahman Crescent Institute of
Science and Technology.

v) “Academic Council” means the Academic Council, which is
the apex body on all academic matters of this Institute.

vi) "Dean (Academic Affairs)" means the Dean (Academic
Affairs) of the Institution who is responsible for the
implementation of relevant rules and regulations for all the
academic activities.

vii) "Dean (Student Affairs)" means the Dean (Students Affairs) of
the Institution who is responsible for activities related to student
welfare and discipline in the campus.

viii) "Controller of Examinations” means the Controller of
Examinations of the Institution who is responsible for the
conduct of examinations and declaration of results.

ix) “Dean of the School” means the Dean of the School of the
department concerned.

x) “Head of the Department” means the Head of the Department
concerned.

2.0 ADMISSION

2.1a) Candidates for admission to the first semester of the eight
semester B. Tech. degree programme shall be required to have
passed the Higher Secondary Examination of the 10+2 curriculum
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(Academic stream) prescribed by the appropriate authority or any
other examination of any University or authority accepted by the
Institution as equivalent thereto.

2.1b) The student shall have studied at least any three of the following

2.2

courses: Physics, Mathematics, Chemistry, Computer Science,
Electronics, Information Technology, Biology, Informatics
Practices, Biotechnology, Technical Vocational Subjects,
Agriculture,  Engineering  Graphics,  Business  Studies,
Entrepreneurship at 10+2 level. In case if the student has not
studied any or all the courses viz., mathematics, physics and
chemistry, he / she shall undergo bridge course(s) in the concerned
course(s) at 10+2 level knowledge.

Notwithstanding the qualifying examination, the candidate might
have passed at 10+2, the candidate shall also write an entrance
examination prescribed by the Institution for admission. The
entrance examination shall test the proficiency of the candidate in
the courses considered eligible for admission on the standards
prescribed for 10+2 academic stream.

2.3 Candidates for admission to the third semester of the eight semester

2.4

B.Tech. programme under lateral entry category shall be required
to have passed minimum Three years / Two years (Lateral Entry)
Diploma examination in any branch of Engineering / Technology or
passed B.Sc. Degree from a recognized University as defined by
UGC and passed 10+2 examination with Mathematics as a subject
or Passed three year Diploma of Vocation Stream (D.Voc) in the
same or allied sector or any other examination of any other
authority accepted by the Institution as equivalent thereto.

The Institution shall offer suitable bridge courses in Mathematics,
Physics, Engineering drawing, etc., for the students of diverse
backgrounds.

2.5 The eligibility criteria such as marks, number of attempts and

3.0
3.1

physical fitness shall be as prescribed by the Institution in
adherence to the guidelines of regulatory authorities from time to
time.

BRANCHES OF STUDY

Regulations are applicable to the following B.Tech. Degree
programmes in various branches of Engineering and Technology,
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each distributed over eight semesters, with two semesters per

academic year.

1. Aeronautical Engineering

Artificial Intelligence and Data Science

Automobile Engineering

Biotechnology

Civil Engineering

Computer Science and Engineering

Computer Science and Engineering (Cyber Security)
Computer Science and Engineering (Internet of Things)

© © N o bk wDN

Electrical and Electronics Engineering

10. Electronics and Communication Engineering
11.Electronics and Instrumentation Engineering
12.Information Technology

13.Mechanical Engineering

14.Polymer Engineering

4.0 STRUCTURE OF THE PROGRAMME
4.1 Every programme has a curriculum with syllabi consisting of theory

and practical courses such as,

i)
i)

Basic Science Courses - BSC

Humanities and Social Sciences including Management
Courses - HSC

Engineering Science Courses - ESC

Professional Core Courses - PCC

Professional Elective Courses - PEC

Open Elective Courses - OEC

Laboratory Courses — LC

Laboratory Integrated Theory Courses — LITC

Mandatory Courses- MC

Project - PROJ (Project work, seminar and internship in
industry or at appropriate workplace)

4.1.1 Mandatory Induction Programme for First year Students

The first year students upon admission shall undergo a

mandatory three week induction programme consisting of

physical activity, creative arts, universal human values, literary,

proficiency modules, lectures by eminent people, visits to local
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areas, familiarization with departments / schools and centres,
etc.,
4.1.2 Personality and Character Development
All students shall enroll, on admission, in any of the following
personality and character development programmes:
e National Cadet Corps (NCC)
¢ National Service Scheme (NSS)
e National Sports Organization (NSO)
¢ Youth Red Cross (YRC)
e Rotaract
e Crescent Indian Society Training Development (ISTD—-C)
e Crescent Creative Strokes
e Crescent Technocrats club
The training activities / events / camp shall normally be organized
during the weekends / vacation period.
4.1.3 Online Courses for Credit Transfer
Students are permitted to undergo department approved online
courses under SWAYAM up to 40% of credits of courses in a
semester excluding project semester with the recommendation of
the Head of the Department / Dean of School and with the prior
approval of Dean (Academic Affairs) during his / her period of
study. The credits earned through online courses ratified by the
respective Board of Studies shall be transferred following the due
approval procedures. The online courses can be considered in lieu
of core courses and elective courses.
4.1.4 Value Added Courses
The students are permitted to pursue department approved online
courses (excluding courses registered for credit transfer) or
courses offered / approved by the department as value added
courses.
The details of the value added course viz., syllabus, schedule of
classes and the course faculty shall be sent to the Dean (Academic
Affairs) for approval. The students may also undergo the valued
added courses offered by other departments with the consent of
the Head of the Department offering the course.
These value added courses shall be specified in the consolidated
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mark sheet as additional courses pursued by the student over and
above the curriculum during the period of study.

4.1.5 Industry Internship
The students shall undergo training for a period as specified in the
curriculum during the summer vacation in any industry relevant to
the field study.

The students are also permitted to undergo internship at research
organizations / eminent academic institutions for the period
prescribed in the curriculum during the summer vacation, in lieu of
Industrial training.

In any case, the student shall obtain necessary approval from the
Head of the Department / Dean of School and the training has to
be taken up at a stretch.

4.1.6 Industrial Visit
The student shall undergo at least one industrial visit every year
from the second year of the programme. The Heads of
Departments / Deans of Schools shall ensure the same.

4.2 Each course is normally assigned certain number of credits:

e one credit per lecture period per week

e one credit per tutorial period per week

e one credit for two to three periods and two credits for four
periods of laboratory or practical sessions per week

e one credit for two periods of seminar / project work per week

e one credit for two weeks of industrial training or 80 hours per
semester.

4.3 Each semester curriculum shall normally have a blend of lecture
courses, laboratory courses, laboratory integrated theory courses,
etc.

4.5 The medium of instruction, examinations and project report shall be
in English, except for courses in languages other than English.

5.0 DURATION OF THE PROGRAMME

5.1 A student is expected to complete the B.Tech. programme in eight
semesters (six semesters in the case of lateral entry scheme), but
in any case not more than 14 continuous semesters reckoned from
the date of first admission (12 semesters in the case of lateral entry
students).
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5.2 Each semester shall consist of a minimum of 90 working days
including the days of examinations.

5.3 The maximum duration for completion of the programme as
mentioned in clause 5.1 shall also include period of break of study
vide clause 7.1 so that the student may be eligible for the award of
the degree.

6.0 REGISTRATION AND ENROLLMENT

6.1 The students of first semester shall register and enroll for courses
at the time of admission by paying the prescribed fees. For the
subsequent semesters registration for the courses shall be done by
the student one week before the last working day of the previous
semester.

6.2 Change of a Course
A student can change an enrolled course within 10 working days
from the commencement of the course, with the approval of the
Dean (Academic Affairs), on the recommendation of the Head of
the Department of the student.

6.3 Withdrawal from a Course
A student can withdraw from an enrolled course at any time before
the first continuous assessment test for genuine reasons, with the
approval of the Dean (Academic Affairs), on the recommendation
of the Head of the Department of the student.

7.0 BREAK OF STUDY FROM PROGRAMME

7.1 A student may be allowed / enforced to take a break of study for
two semesters from the programme with the approval of Dean
(Academic Affairs) for the following reasons:

7.1.1 Medical or other valid grounds

7.1.2 Award of ‘I’ grade in all the courses in a semester due to
lack of attendance

7.1.3 Debarred due to any act of indiscipline

7.2 The total duration for completion of the programme shall not exceed
the prescribed maximum number of semesters (vide clause 5.1).

7.3 A student who has availed a break of study in the current semester
(odd/even) can rejoin only in the subsequent corresponding
(odd/even) semester in the next academic year on approval from
the Dean (Academic affairs).

7.4 During the break of study, the student shall not be allowed to attend
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8.0
8.1

8.2

9.0
9.1

10.0

any regular classes or participate in any activities of the Institution.
However, he / she shall be permitted to enroll for the ‘I' grade
courses and appear for the arrear examinations.

CLASS ADVISOR AND FACULTY ADVISOR

Class Advisor

A faculty member shall be nominated by the Head of the
Department as class advisor for the class throughout the period of
study except first year.

The class advisor shall be responsible for maintaining the
academic, curricular and co-curricular records of students of the
class throughout their period of study.

However, for the first and second semester, the class advisors (first
year class advisors) are nominated by the first year coordinator.
Faculty Advisor

To help the students in planning their courses of study and for
general counseling, the Head of the Department of the students
shall attach a maximum of 20 students to a faculty member of the
department who shall function as faculty advisor for the students
throughout their period of study. Such faculty advisor shall guide
the students in taking up the elective courses for registration and
enrolment in every semester and also offer advice to the students
on academic and related personal matters.

COURSE COMMITTEE

Each common theory course offered to more than one group of
students shall have a “Course Committee” comprising all the
course faculty teaching the common course with one of them
nominated as a course coordinator. The nomination of the course
coordinator shall be made by the Head of the Department / Dean
(Academic Affairs) depending on whether all the course faculty
teaching the common course belong to a single department or from
several departments. The course committee shall ensure
preparation of a common question paper and scheme of
evaluation for the tests and semester end examination.

CLASS COMMITTEE

A class committee is constituted branch wise and semester wise by
the Head of the Department / Dean of the School shall normally
comprise of faculty members handling the classes, student
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representatives and a senior faculty member not handling the

courses as chairman.

10.1 The composition of class committees for first and second semester
is as follows:

1) The first year coordinator shall be the chairman of the class
committee

i) Faculty members of all individual courses of first / second
semester

iii) Six student representatives (male and female) of each class
nominated by the first year coordinator

iv) The class advisor and faculty advisors of the class

10.2 The composition of the class committee for each branch from 3 to
8" semester is as follows:

i) One senior faculty member preferably not handling courses for
the concerned semester appointed as chairman by the Head of
the Department

i) All the faculty members handling courses of the semester

lif) Six student representatives (male and female) of each class
nominated by the Head of the Department in consultation with
the relevant faculty advisors

iv) All faculty advisors and the class advisors

v) Head of the Department

10.3 The class committee shall meet at least three times during the
semester. The first meeting shall be held within two weeks from the
date of commencement of classes, in which the components of
continuous assessment for various courses and the weightages for
each component of assessment shall be decided for the first and
second assessment. The second meeting shall be held within a
week after the date of first assessment report, to review the
students' performance and for follow up action.

10.4 During these two meetings, the student members shall
meaningfully interact and express opinions and suggestions to
improve the effectiveness of the teaching-learning process,
curriculum and syllabi, etc.

10.5 The third meeting of the class committee, excluding the student
members, shall meet after the semester end examinations to
analyse the performance of the students in all the components of

B.S. Abdur Rahman Crescent Institute of Science and Technology 16



B.Tech. Civil Engineering Regulations 2021

assessments and decide their grades in each course. The grades
for a common course shall be decided by the concerned course
committee and shall be presented to the class committee(s) by the
course faculty concerned.

11.0 CREDIT LIMIT FOR ENROLLMENT & MOVEMENT TO HIGHER
SEMESTER

11.1 A student can enroll for a maximum of 32 credits during a semester
including Redo / Predo courses.

11.2 The minimum credits earned by the student to move to 7" semester
shall not be less than 60 credits (40 credits for lateral entry
students).

12.0 ASSESSMENT PROCEDURE AND PERCENTAGE WEIGHTAGE
OF MARKS

12.1 Every theory course shall have a total of three assessments during

a semester as given below:

Course )
. . Weightage
Assessments Coverage in | Duration
of Marks
Weeks
Assessment 1 1to 6 1.5 hours 25%
Assessment 2 71012 1.5 hours 25%
Semester End
S Full course 3 hours 50%
Examination

12.2 Theory Course
Appearing for semester end theory examination for each course is
mandatory and a student shall secure a minimum of 40% marks in
each course in semester end examination for the successful
completion of the course.

12.3 Laboratory Course
Every practical course shall have 60% weightage for continuous
assessments and 40% for semester end examination. However, a
student shall have secured a minimum of 50% marks in the
semester end practical examination for the award of pass grade.

12.4 Laboratory Integrated Theory Courses
For laboratory integrated theory courses, the theory and practical
components shall be assessed separately for 100 marks each and
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12.5

12.6

12.7

12.8

12.9

consolidated by assigning a weightage of 75% for theory
component and 25% for practical component. Grading shall be
done for this consolidated mark. Assessment of theory components
shall have a total of three assessments with two continuous
assessments carrying 25% weightage each and semester end
examination carrying 50% weightage. The student shall secure a
separate minimum of 40% in the semester end theory examination.
The evaluation of practical components shall be through continuous
assessment.

The components of continuous assessment for theory / practical /
laboratory integrated theory courses shall be finalized in the first
class committee meeting.

Industry Internship

In the case of industry internship, the student shall submit a report,
which shall be evaluated along with an oral examination by a
committee of faculty members constituted by the Head of the
Department. The student shall also submit an internship completion
certificate issued by the industry / research / academic
organisation. The weightage of marks for industry internship report
and viva voce examination shall be 60% and 40% respectively.
Project Work

In the case of project work, a committee of faculty members
constituted by the Head of the Department / Dean of the School will
carry out three periodic reviews. Based on the project report
submitted by the students, an oral examination (viva voce) shall be
conducted as semester end examination by an external examiner
approved by the Controller of Examinations. The weightage for
periodic reviews shall be 50%. Of the remaining 50%, 20% shall
be for the project report and 30% for the viva voce examination.
Assessment of seminars and comprehension shall be carried out
by a committee of faculty members constituted by the Head of the
Department.

For the first attempt of the arrear theory examination, the internal
assessment marks scored for a course during first appearance
shall be used for grading along with the marks scored in the arrear
examination. From the subsequent appearance onwards, full
weightage shall be assigned to the marks scored in the semester
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13.0

end examination and the internal assessment marks secured
during the course of study shall become invalid.

In case of laboratory integrated theory courses, after one regular
and one arrear appearance, the internal mark of theory component
is invalid and full weightage shall be assigned to the marks scored
in the semester end examination for theory component. There shall
be no arrear or improvement examination for lab components.
SUBSTITUTE EXAMINATIONS

13.1 A student who is absent, for genuine reasons, may be permitted to

13.2

write a substitute examination for any one of the two continuous
assessment tests of a course by paying the prescribed substitute
examination fee. However, permission to take up a substitute
examination will be given under exceptional circumstances, such
as accidents, admission to a hospital due to illness, etc. by a
committee constituted by the Head of the Department / Dean of the
School for that purpose. There is no substitute examination for
semester end examinations.

A student shall apply for a substitute exam in the prescribed form
to the Head of the Department / Dean of the School within a week
from the date of assessment test. However, the substitute
examination will be conducted only after the last instructional day
of the semester.

14.0 ATTENDANCE REQUIREMENT AND SEMESTER / COURSE

14.1

14.2

REPETITION

A student shall earn 100% attendance in the contact periods of
every course, subject to a maximum relaxation of 25% to become
eligible to appear for the semester end examination in that course,

failing which the student shall be awarded “I” grade in that course.
The faculty member of each course shall cumulate the attendance
details for the semester and furnish the names of the students who
have not earned the required attendance in the concerned course
to the class advisor. The class advisor shall consolidate and furnish
the list of students who have earned less than 75% attendance, in
various courses, to the Dean (Academic Affairs) through the Head
of the Department / Dean of the School. Thereupon, the Dean
(Academic Affairs) shall officially notify the names of such students

prevented from writing the semester end examination in each
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14.3

14.4

course.

If a student secures attendance between 65% and less than 75%
in any course in a semester, due to medical reasons
(hospitalization / accident / specific iliness) or due to participation
in the institution approved events, the student shall be given
exemption from the prescribed attendance requirement and the
student shall be permitted to appear for the semester end
examination of that course. In all such cases, the students shall
submit the required documents immediately after joining the
classes to the class advisor, which shall be approved by the Head
of the Department / Dean of the School. The Vice Chancellor,
based on the recommendation of the Dean (Academic Affairs) may
approve the condonation of attendance.

A student who has obtained an “I” grade in all the courses in a
semester is not permitted to move to the next higher semester.
Such students shall repeat all the courses of the semester in the
subsequent academic year.

14.5 The student awarded “I” grade, shall enroll and repeat the course

14.6

14.7

when it is offered next. In case of “I” grade in an elective course
either the same elective course may be repeated or a new elective
course may be taken with the approval of the Head of the
Department / Dean of the School.

A student who is awarded “U” grade in a course shall have the
option to either write the semester end arrear examination at the
end of the subsequent semesters, or to redo the course when the
course is offered by the department. Marks scored in the
continuous assessment in the redo course shall be considered for
grading along with the marks scored in the semester end (redo)
examination. If any student obtains “U” grade in the redo course,
the marks scored in the continuous assessment test (redo) for that
course shall be considered as internal mark for further appearance
of arrear examination.

If a student with “U” grade, who prefers to redo any particular
course, fails to earn the minimum 75% attendance while doing that
course, then he / she is not permitted to write the semester end
examination and his / her earlier “U” grade and continuous
assessment marks shall continue.
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15.0 REDO COURSES

15.1 A student can register for a maximum of three redo courses per

semester without affecting the regular semester classes, whenever

such courses are offered by the concerned department, based on

the availability of faculty members and subject to a specified

minimum number of students registering for each of such courses.
15.2 The number of contact hours and the assessment procedure for
any redo course shall be the same as regular courses, except there

is no provision for any substitute examination and withdrawal from

a redo course.

16.0 PASSING AND DECLARATION OF RESULTS AND GRADE

SHEET

16.1 All assessments of a course shall be made on absolute marks

basis. The class committee without the student members shall

meet to analyse the performance of students in all assessments of

a course and award letter grades following the relative grading

system. The letter grades and the corresponding grade points are

as follows:
Letter Grade |Grade Points
S 10
A 9
B 8
C 7
D 6
E 5
U 0
W -
| -
"W" - denotes withdrawal from the course

“I” - denotes inadequate attendance in the course and

prevention from appearance of semester end

examination

“U” - denotes unsuccessful performance in the course.

16.2 A student who earns a minimum of five grade points (‘E’ grade) in

a course is declared to have successfully completed the course.

Such a course cannot be repeated by the student for improvement
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16.3

16.4

16.5

of grade.
Upon awarding grades, the results shall be endorsed by the
chairman of the class committee and Head of the Department /
Dean of the School. The Controller of Examinations shall further
approve and declare the results.
Within one week from the date of declaration of result, a student
can apply for revaluation of his / her semester end theory
examination answer scripts of one or more courses, on payment of
prescribed fee, through proper application to the Controller of
Examinations. Subsequently, the Head of the Department / Dean
of the School offered the course shall constitute a revaluation
committee consisting of chairman of the class committee as
convener, the faculty member of the course and a senior faculty
member having expertise in that course as members. The
committee shall meet within a week to revalue the answer scripts
and submit its report to the Controller of Examinations for
consideration and decision.
After results are declared, grade sheets shall be issued to each
student, which contains the following details: a) list of courses
enrolled during the semester including redo courses / arrear
courses, if any; b) grades scored; c) Grade Point Average (GPA)
for the semester and d) Cumulative Grade Point Average (CGPA)
of all courses enrolled from the first semester onwards.
GPA is the ratio of the sum of the products of the number of credits
of courses registered and the grade points corresponding to the
grades scored in those courses, taken for all the courses, to the
sum of the number of credits of all the courses in the semester.
If Ci, is the number of credits assigned for the i"" course and GPi is
the Grade Point in the it" course,

cpA = ZEaGGPD

d - 1

Li=1Gi

Where n = number of courses

The Cumulative Grade Point Average (CGPA) is calculated in a
similar manner, considering all the courses enrolled from first
semester.

“I” and "W" grades are excluded for calculating GPA.
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"U", “I” and "W" grades are excluded for calculating CGPA.
The formula for the conversion of CGPA to equivalent percentage
of marks shall be as follows:
Percentage equivalent of marks = CGPA X 10

16.6 After successful completion of the programme, the degree shall be
awarded to the students with the following classifications based on
CGPA.

Classification CGPA

First Class with | 8.50 and above and passing all the courses in first

Distinction appearance and completing the programme within
the prescribed period of 8 semesters for all
students (except lateral entry students) and 6
semesters for lateral entry students

First Class 6.50 and above and completing the programme
within a maximum of 10 semesters for all students
(except lateral entry students) and 8 semesters for
lateral entry students

Second Class | Others

16.6.1 Eligibility for First Class with Distinction
e A student should not have obtained ‘U’ or ‘I grade in any
course during his/her study
e A student should have completed the UG programme within
the minimum prescribed period of study (except clause
7.1.1)
16.6.2 Eligibility for First Class
e A student should have passed the examination in all the
courses not more than two semesters beyond the minimum
prescribed period of study (except clause 7.1.1)

16.6.3 The students who do not satisfy clause 16.6.1 and clause 16.6.2

shall be classified as second class.

16.6.4 The CGPA shall be rounded to two decimal places for the purpose
of classification. The CGPA shall be considered up to three decimal
places for the purpose of comparison of performance of students
and ranking.

17.0 SUPPLEMENTARY EXAMINATION
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18.0
18.1

18.2

19.0
19.1

19.2

20.0
20.1

Final year students and passed out students can apply for
supplementary examination for a maximum of three courses thus
providing an opportunity to complete their degree programme.

Likewise, students with less credits in VI semester can also apply

for supplementary examination for a maximum of three courses to

enable them to earn minimum credits to move to higher semester.

The students can apply for supplementary examination within three

weeks of the declaration of results in the even semester.

DISCIPLINE

Every student is expected to observe discipline and decorum both

inside and outside the campus and not to indulge in any activity

which tends to affect the reputation of the Institution.

Any act of indiscipline of a student, reported to the Dean (Student

Affairs), through the Head of the Department / Dean of the School

concerned shall be referred to a Discipline and Welfare Committee

constituted by the Registrar for taking appropriate action. This
committee shall also address the grievances related to the conduct
of online classes.

ELIGIBILITY FOR THE AWARD OF DEGREE

A student shall be declared to be eligible for the award of B.Tech.

degree provided the student has:

i) Successfully earned the required number of total credits as
specified in the curriculum of the programme of study within a
maximum period of 14 semesters (12 semesters for lateral
entry) from the date of admission, including break of study.

i) Successfully completed the requirements of the enrolled
professional development activity.

iif) No dues to the Institution, Library, Hostel, etc.

iv) No disciplinary action pending against him/her.

The award of the degree must have been approved by the

Institution.

MINOR DEGREE PROGRAMMES OFFERED FOR STUDENTS

The students admitted in the following B.Tech. programmes can

graduate with a minor degree, which is optional, along with a major

degree:

e Civil Engineering ¢ Mechanical Engineering
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Electronics and

Communication Engineering

Electrical and Electronics
Engineering

Automobile Engineering

Aeronautical Engineering

Polymer Engineering

Biotechnology Engineering

Electronics and

Instrumentation Engineering

Computer Science and
Engineering

Information Technology

Artificial Intelligence and
Data Science

Computer Science and
Engineering (1oT)

Computer Science and
Engineering(Cyber Security)

20.2 The eligibility for choosing the minor degree is given as below:

Sl.
No.

Minor Degree

Eligible Major Degree Programmes
(from other Departments)

1.

Artificial Intelligence and
Machine Learning

Block Chain

Cyber Security

Data Science

arslwn

Internet of Things (loT)

Mechanical Engineering

Aeronautical Engineering

Polymer Engineering

Automobile Engineering

Civil Engineering

Biotechnology

Electrical and Electronics Engineering
Electronics and Instrumentation
Engineering

Virtual and Augmented
Reality

Mechanical Engineering
Aeronautical Engineering
Polymer Engineering
Automobile Engineering

Civil Engineering
Biotechnology

Electrical and Electronics Engineering
Electronics and Instrumentation
Engineering

Electronics and Communication
Engineering

Sensor Technology

Mechanical Engineering
Aeronautical Engineering
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Polymer Engineering

Automobile Engineering

Civil Engineering

Biotechnology

Electrical and Electronics Engineering

8. | Robotics Artificial Intelligence and Data Science
Computer Science and Engineering
(Cyber Security)

Computer Science and Engineering (1oT)
Computer Science and Engineering
Information and Technology

Civil Engineering

Biotechnology

Electrical and Electronics Engineering
Electronics and Instrumentation
Engineering

9. | 3D Printing Artificial Intelligence and Data Science
Computer Science and Engineering
(Cyber Security)

Computer Science and Engineering (IoT)
Computer Science and Engineering
Information and Technology
Biotechnology

Electrical and Electronics Engineering
Electronics and Instrumentation
Engineering

Electronics and Communication
Engineering

10. | Electric Vehicles Artificial Intelligence and Data Science
Computer Science and Engineering
(Cyber Security)

Computer Science and Engineering (IoT)
Computer Science and Engineering
Information and Technology

Civil Engineering

Biotechnology
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Electronics and Communication
Engineering

11.

Industrial Automation

Artificial Intelligence and Data Science
Computer Science and Engineering
(Cyber Security)

Computer Science and Engineering (IoT)
Computer Science and Engineering
Information and Technology
Mechanical Engineering

Aeronautical Engineering

Polymer Engineering

Automobile Engineering

Civil Engineering

Biotechnology

Electronics and Communication
Engineering

12.

GIS and Remote
Sensing

Artificial Intelligence and Data Science
Computer Science and Engineering
(Cyber Security)

Computer Science and Engineering (IoT)
Computer Science and Engineering
Information and Technology
Mechanical Engineering

Aeronautical Engineering

Polymer Engineering

Automobile Engineering
Biotechnology

Electrical and Electronics Engineering
Electronics and Instrumentation
Engineering

Electronics and Communication
Engineering

13.

Computational Biology

Artificial Intelligence and Data Science
Computer Science and Engineering
(Cyber Security)

Computer Science and Engineering (loT)
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Computer Science and Engineering
Information and Technology
Mechanical Engineering
Aeronautical Engineering

Polymer Engineering

Automobile Engineering

Civil Engineering

Electrical and Electronics Engineering
Electronics and Instrumentation
Engineering

Electronics and Communication
Engineering

20.3 A student shall earn an additional 18 to 20 credits for the award of

a minor degree.

20.4 A student shall be awarded a minor degree only when he / she

completes the requirements for the award of major degree
stipulated in the respective programme.

21.0 POWER TO MODIFY
Notwithstanding all that has been stated above, the Academic
Council has the right to modify the above regulations from time to

kkkkkkhkkkkkkkhkkkkkk
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CURRICULUM FRAMEWORK, REGULATIONS 2021

B.S. ABDUR RAHMAN CRESCENT INSTITUTE OF SCIENCE AND
TECHNOLOGY

B.TECH. CIVIL ENGINEERING

(Choice Based Credit System)

SEMESTER |
SI.  Course Course Course Title P C
No. Group Code
1. BSC PHD 1183 Mechanics of Solids * 2
2. BSC CHD 1181 Engineering Materials and 2
Applications *
3. BSC MAD 1181 Algebra and Differential 0 4
Calculus
ESC GED 1101 Engineering Graphics
ESC GED 1102 Engineering Design
ESC GED 1103 Manufacturing
Practices Laboratory
7. ESC GED 1104 Programming for Problem 2 2
Solving **
Credits 20 #
SEMESTER I
SI.  Course Course Course Title P C
No. Group Code
1. HSC  END 1181 English for Engineers 0 3
2. BSC MAD 1281 Advanced Calculus 0 4
3. ESC GED1202 Basic Electrical and
Electronics Engineering * 2 4
4. ESC GED 1201 Engineering Mechanics 0 4
5. PCC CED 1201 Building Constructionand 2 3
Practices *
6. PCC CED 1202 Surveying * 2 4
7. PCC  CED 1203 Civil Engineering Drawing ** 2 1
8. MC GED 1206 Environmental Sciences 0o 2
Credits 25
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SEMESTER llI
Sl.  Course Course Course Title L TP C
No. Group Code
HSC Humanities Elective | 3 00 3
2. BSC MAD 2183 Numerical Methods for Integral 2
and Differential Equations
3. PCC CED 2101 Mechanics of Structures 3 00 3
4, PCC CED 2102 Mechanics of Fluids 3 00 3
5. PCC CED 2103 Concrete Technology 3 00 3
6. PCC CED 2104 Water and Waste Water 3 02 4
Engineering *
7. PCC CED 2105 Transportation Engineering 3 00
8 PCC CED 2106 Concrete and Highway 0 02
Laboratory
9. HSC GED 2101 Essential Skills and Aptitudefor 0 0 2 1
Engineers
Credits 23
SEMESTER IV
SI.  Course Course Course Title L T P C
No. Group Code
1. PCC CED 2201 Mechanics of Soils * 3 0 2 4
2. PCC  CED 2202 Structural Analysis | 3 0 0 3
3. PCC  CED 2203 Structural Concrete Design * 3 0 2 4
4, PCC CED 2204 Estimation and Costing of 2 0 2 3
Infrastructure Projects
5. PCC CED 2205 Water Resources 3 0 0 3
Engineering
6. PCC  CED 2206 Survey and Soil Investigation O 0 2 1
Camp
7. PEC Professional Elective 3 0 0 3
Courses
8. HSC  GED 2201 Workplace Skills and Aptitude O 0 2 1
for Engineers
0. MC GED 2202 Indian ConstitutionandHuman 2 0 0 O
Rights
Credits 22
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SEMESTER V
SI. Course Course _
No.  Group Code Course Title L T P C
HSC MSD 3281 Entrepreneurship 3 0 O
2. PCC CED 3101 Structural Analysis I 3 0 O
3. PCC CED 3102 Design of Substructures 3 0 0 3
4. PCC CED 3103 Hydraulic and Hydraulic 3 0 2 4
Machinery *
5. PCC CED 3104 Repair and RehabilitatonofRC 3 0 0 3
Elements
6. PCC CED 3105 GIS and its Applications * 2 0 2 3
7. PEC Professional Elective 3
Courses
8. HSC GED 3101 Communication Skills forCareer 0 0 2 1
Success
9. PROJ CED 3106 Internship | # 0O 0 0 1
Credits 24
SEMESTER VI
SI.  Course Course Course Title L TP C
No. Group Code
1. BSC Physics Elective 2 0 0 2
2. BSC Chemistry Elective 2 0 0 2
3. HSC Humanities Elective I 2 0 0 2
4, OEC Open Elective | 3 0 0 3
5. PCC CED 3201 Design of Structural Steel 3 0 0 3
Elements
PCC CED 3202 Construction Management 3 0 0 3
7. PEC Professional Elective 6
Courses
8. HSC GED 3201 Reasoning and Aptitude for 0 0 2 1
Engineers
09 PCC Value added course 2 0 0 O
(mandatory non credit course)

Credits 22
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SEMESTER VI
SI.  Course Course Course Title L T P C
No. Group Code
1. OEC Open Elective I
2. OEC Open Elective I
3. PCC CED 4101 Smart Infrastructure
4. PEC Professional Elective 12
Courses
PROJ CED 4102 Internship Il ## 1
HSC GED 4101 Employability Skills $
PCC Value added course 2 0 0 O
(mandatory non credit course)
Credits 22
SEMESTER VIII
SI. Course Course Course Title L T P C
No. Group Code
1. PROJ CED 4201 Project Work 9
Credits 9
Overall Total Credits — 167
* Laboratory Integrated Theory course
**  Laboratory Course
#  Three Week Orientation Programme — Mandatory Non-Credit Course

## 15 days of Industrial training during the summer vacation of second year.

The credit will be awarded in the 5" Semester.

### 15 days of Industrial training during the summer vacation of third year.

The credit will be awarded in the 7" Semester.

$ Not a Mandatory Course - The student will take up this course during the

Summer Holidays of lll year as a comprehension of Soft Skills courses
offered from semester Il to VI. Upon successful completion, the course
will be mentioned in grade sheet of VIl semester.
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LIST OF PROFESSIONAL ELECTIVE COURSES

SPECIALIZATION I: STRUCTURAL ENGINEERING

Sl. Course Course ]
Course Title L T P C

No. Group Code

1. PE CEDX 01 Advanced Design of RC 3 0 0 3
and Masonry Structures

2. PE CEDX 02 Advanced DesignofSteel 3 0 0 3
Structures

3. PE CEDX 03  Design of Bridge 3 0 0 3
Structures

4, PE CEDX 04  Earthquake Resistant 3 0 0 3
Design of Structures

5. PE CEDX 05 Introduction to Finite 3 0 0 3
Element Analysis of
Structures

6. PE CEDX 06  Structural Dynamics 3 0 0 3

7. PE CEDX 07  Prestressed Concrete 3 0 0 3
Structures

8. PE CEDX 08  Prefabricated Structures 3 0 0 3

9. PE CEDX 09 Introduction to Steel- 3 0 0 3

Concrete Composite
Structures

SPECIALIZATION II: CONSTRUCTION TECHNOLOGY &

MANAGEMENT
SI.  Course Course )
Course Title L T P C
No. Group Code
1. PE CEDX 16 Advanced Concrete 3 0O 0 3
Technology
2. PE CEDX 17 Waterproofing of Concrete 3 0O 0 3
and Masonry Structures
3. PE CEDX 18 Corrosion Prevention and 3 0O 0 3
Control in RC Structures
4, PE CEDX 19 Lean Construction 3 0O 0 3
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5. PE CEDX 20 Intelligent Building 3 0O 0 3
Management System

6. PE CEDX 21  Automation in Constructon 3 0 0 3
and Management

7. PE CEDX 22 Building Information 1 0 4 3
Modelling

8. PE CEDX 23 Housing Planning and 3 0 0 3
byelaws

SPECIALIZATION IlI: GEOTECHNICAL ENGINEERING

SI.  Course Course

No. Group Code Course Title L T P C
1. PE CEDX 31 Engineering Geology 3 0 0 3
2. PE CEDX 32 Ground Improvement 3 0 0 3
Techniques

3. PE CEDX 33 Subsurface Investigation 3 0 0 3
and Report Writing

4. PE CEDX 34 Applications of software in 3 0 0 3

Geotechnical Engineering

5. PE CEDX 35 Geo-Environmental 3 0 0 3
Engineering
6. PE CEDX 36 Pavement Engineering 3 0 0 3
7. PE CEDX 37 Geo Synthetics 3 0 0 3
8. PE CEDX 38 Design Principles of Special 3 0 0 3
foundation

SPECIALIZATION IV: ENVIRONMENTAL ENGINEERING
Sl. Course Course
No. Group Code Course Title L T P C

1. PE CEDX 41 Air and Noise Pollution 3 0 0 3
Control
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2. PE CEDX 42 Solid Waste Management 3 0 0 3

3. PE CEDX 43 Industrial Waste Water 3 0 0 3
Treatment

4. PE CEDX 44 Hazardous Waste 3 0 0 3
Management

5. PE CEDX 45 Environmental Risk 3 0 0 3
Assessment

6. PE CEDX 46 Environmental Impact 3 0 0 3
Assessment

7. PE CEDX 47 Sustainable Water and 3 0 0 3
Sanitation for Smart
cities

SPECIALIZATION V: HYDROLOGY AND WATER RESOURCES

ENGINEERING
SI.No. Course Course Course Title L T PC
Group Code

1. PE CEDX 51 Hydrology 3 0 0 3

2. PE CEDX 52 Ground Water Engineering 3 0 0 3

3. PE CEDX 53 Storm Water and Flood 3 0 0 3
Management

4. PE CEDX 54 Design of Hydraulic 2 0 2 3
Structures

5. PE CEDX 55 Water Power Engineering 3 0 0 3

6. PE CEDX 56 Water Distribution Systems 3 0 0 3

SPECIALIZATION VI: TRANSPORTATION ENGINEERING

SI.  Course Course

No. Group Code Course Title L T P C
1. PE CEDX 61 Traffic Engineering 3 0 0 3
2. PE CEDX 62 Urban Planning and 3 0 0 3

Design
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Sl.
No.

Sl.
No.

PE CEDX 63

PE CEDX 64
PE CEDX 65

PE CEDX 66

PE CEDX 67

Intelligent Transportation
Systems

Pavement Design
Railway Engineering
Airport planning

and Engineering

Docks and Harbour
Engineering

3 0 0 3
3 0 0 3
2 0 0 2
2 0 2
1 0 0 1

SPECIALIZATION VII: SURVEYING & ARCHITECTURE

Course Course
Group Code

PE CEDX 71
PE CEDX 72
PE CEDX 73
PE CEDX74
PE CEDX75

PE CEDX 76

Course Title

GPS and Drone Surveying
Remote Sensing

Spatial Data Modelling and
Analysis
Principles of Architecture

Islamic Architecture

Vastu Sastra and Architectural
Design

HUMANITIES ELECTIVES - Il Semester

Course ]
Code Course Title
SSDX 01  Engineering Economics and
Management
SSDX 02  Sociology of Science and
Technology
SSDX 03  Industrial Economics and
Management

SSDX 04  Dynamics of Indian Social Structure

L T P C
3 0 0 3
3 0 0 3
3 0 0 3
3 0 0 3
3 0 0 3
3 0 0 3
L T P C
3 0 0 3
3 0 0 3
3 0 0 3
3 0 0 3
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HUMANITIES ELECTIVES - VI Semester

Sl. Course Course Title L T P C
No. Code
1 SSDX 11  Economics of Sustainable 2 0 0 2
Development
2 SSDX 12  Sociology of Industrial Relations. 2 0 0 2
3 SSDX 13  Professional Ethics and Human 2 0 0 2
Values
4 SSDX 14  Gender, Technology and 2 0 0 2

Development

PHYSICS ELECTIVES - VI Semester

Sl. Course .
Course Title L T P C
No. Code
1 PHDX 01  Non Destructive Testing of 2 0 0 2
Materials
2 PHDX 02  Materials Science for Engineering 2 0 0 2
3 PHDX 03  Biomaterials 2 0 0 2
4 PHDX 04  Optical Fibre Communication 2 0 0 2
5 PHDX 05  Semiconductor Physics for 2 0 0 2
Information Technology
6 PHDX 06  Sensors and Actuators 2 0 0 2

7 PHDX 07  Fundamentals of Nanotechnology 2 0 0 2
and its Applications

CHEMISTRY ELECTIVES - VI Semester
Sl. Course

No. Code
1 CHDX 01 Chemistry of Construction Materials 2 0 0 2

Course Title L T P C

2 CHDX 02 Chemistry of Materials and 2 0 0 2
Electrochemical Devices

3 CHDX 03  Chemistry and Instrumentation for 2 0 0 2
Electrical And Electronic
Applications
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4 CHDX 04  Functional Materials and 2 0 2
Applications
5 CHDX 05  Chemistry of Fuels, Combustion 2 0 2
and Lubricants
6 CHDX 06 Instrumental Methods of Polymer 2 0 2
Analysis
7 CHDX 07  Medicinal Chemistry 2 0 2
OPEN ELECTIVE COURSES FOR
B.TECH. PROGRAMMES R 2021 - VI SEMESTER
Sl. Course ] Offering
No. Code Course Title LT Department
1 GEDX 201 Application of Fluid 3 00 Aero
Mechanics in Everyday Life
2 GEDX 202 Basics of Managementand 3 0 0 3 CSB
Organizational Behaviour
3 GEDX 203 Big Data Analytics 3 0 0 3 CA
4 GEDX 204 Biology for Engineers 3 0 0 3 SLS
5 GEDX 205 Consumer Electronics 3 0 0 3 ECE
6 GEDX 206  Creative Writing 2 1 0 3 English
7 GEDX 207 Cyber Forensics 3 0 0 3 CSE
8 GEDX 208 Cyber Security 3 0 0 3 IT
9 GEDX 209 Disaster Management 3 0 0 3 Civil
10 GEDX 210 English for Competitive 2 1 0 3 .
L English
Examination
11 GEDX 211 Enterprise Risk 3 0 0 3 CSB
Management
12 GEDX 212 Fundamentals of Project 3 0 0 3 CSB
Management
13 GEDX 213 Industrial Robotics 2 0 2 3 Mech.
14 GEDX 214 Internet of Things and its 3 0 0 3 ECE
Applications
15 GEDX 215 Introduction to Health Care 3 0 0 3 CA
Analytics
16 GEDX 216 IPR and Patent Laws 3 0 0 3 CSB
17 GEDX 217 Logistics and Supply Chain 3 0 0 3 CSB
Management
18 GEDX 218 Nano Materials and 2 0 2 3 Physics /
Technology Chemistry
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19 GEDX 219 Numerical Computational 2 0 2 3 EIE
Tools for Engineers
20 GEDX 220 Optimization Techniques 3 0 0 3 EEE
21 GEDX 221 Polymers for Emerging 3 0 0 3
] Polymer
Technologies
22 GEDX 222 Programming Language 3 0 0 3 CSE
Principles
23 GEDX 223 Public Speaking and 2 1 0 3 _
. English
Rhetoric
24  GEDX 224 Python Programming 2 0 2 3 IT
25 GEDX 225 R Programming 0 3 CA
26 GEDX 226 Smart Sensors for 3 0 0 3 EIE
Healthcare Applications
27 GEDX 227 Total Quality Management 3 0 0 3 Mech.
28 GEDX 228 Value Education 3 0 0 3 Commerce
29 GEDX 229 Waste Water Management 3 0 0 3 Civil
30 GEDX 230 Web Application 3 0 0 3 CA
Development
OPEN ELECTIVE COURSES FOR
B.TECH. PROGRAMMES R 2021 - VIl SEMESTER
Sl. Course Course Title L T P C Offering
No. Code Department
1 GEDX 101 Advanced Entrepreneurship 3 0 0 3 CSB
2 GEDX 102 Artificial Intelligence and 3 CSE
Machine Learning
Applications
3 GEDX 103 Automotive Technology 3 0 0 3 Automobile
4 GEDX 104 Behavioural Psychology 3 0 0 3 SSSH
5 GEDX 105 Building Repair Solutions 3 0 0 3 Civil
6 GEDX 106 Cloud Services and 3 0 0 3 CA
Management
7 GEDX 107 Cost Management for 3 0 0 3 Commerce
Engineers
8 GEDX 108 Cyber Law and Ethics 3 0 0 3 CSL
9 GEDX 109 Data Analytics and 3 0 0 3 CA
Visualization
10 GEDX 110 Deep Learning Essentials 3 0 0 3 CSE
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11

12

13

14

15

16

17

18

19

20

21

22

23
24
25
26

27
28

29

GEDX 111

GEDX 112

GEDX 113

GEDX 114

GEDX 115

GEDX 116

GEDX 117

GEDX 118

GEDX 119

GEDX 120

GEDX 121

GEDX 122

GEDX 123
GEDX 124
GEDX 125
GEDX 126

GEDX 127
GEDX 128

GEDX 129

Drone Technologies
Electric Vehicle

Emerging Technologies in
Mobile Networks
Fundamentals of Data
Science and Machine
Learning

Genetic Engineering
Green Design and
Sustainability

Image Processing and its
Applications

Industrial Automation and
Control

Industrial Safety

Industry 4.0

Introduction to Artificial
Intelligence

Introduction to Artificial
Intelligence and Evolutionary
Computing

Motor Vehicle Act and Loss
Assessment

National Service Scheme
National Cadet Corps
Personal Finance and
Investment

Soft Computing Techniques
Value Analysis and
Engineering

Vehicle Maintenance

Aero

EEE

ECE

IT

SLS

Civil

ECE

EIE

Mech.

Mech.

EEE

Automobile

SSSH
SSSH
Commerce

CSE
Mech.

Automobile
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SEMESTER |
PHD 1183 MECHANICS OF SOLIDS L T P C
SDG: 4 (For Civil Engineering) 3 0 2 4

COURSE OBJECTIVES:

The objectives of the course are to impart knowledge on

COB1.: the basic concepts of stresses, strains and deformation due to
internal forces

COB2: the principal stresses, strains and theories of failure

COB3: theory of torsion and stresses and deformation in circular and
hallow shafts.

COB4: concept of stresses in thin cylinders and spheres with its
application.

COB5: concept of stresses and strains in thick cylinders

MODULE | PROPERTIES OF MATERIALS 9
Introduction — stress - Types of stress — strain — Types of strain —
Poisson’s ratio —Hooke’s Law - Elastic constants and their relationship -
Volumetric Strain - Plastic deformation of metals; Tensile test — standards
for different material (brittle, quasi-brittle, elastic and ductile) - True stress
— strain interpretation of tensile test; and hardness of materials;

MODULE 1l SIMPLE & COMPOUND STRESSES AND 9
STRAINS

Deformation of simple and compound bars - Bar with uniform and varying

section - Thermal Stresses - Principal Stresses, strain and maximum

shear stresses - Mohr’s Circle for Plane stress - Principal theories of

failure for a member subjected to biaxial stress.

MODULE IlI TORSION 9
Theory of simple torsion — Stresses and deformation in circular and
hollow shafts — Stepped shafts — Shafts fixed at both ends — Stresses
and deflection of Leaf springs and helical springs.

MODULE IV THIN CYLINDERS AND SPHERES 9
Thin Cylinders and Spheres- Derivation of formulae and calculations of
hoop stress, longitudinal stress in a cylinder, and sphere subjected to
internal pressures.
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MODULE V THICK CYLINDERS 9
Stresses in Thick cylinders subjected to internal and external pressure
and compound cylinders - Stresses and strains in thick spherical shell.

PRACTICALS

1. Properties of steel rebar by tension test

2. Determination of hardness of metal by Rockwell and Brinell hardness
test.

3. Determination of impact strength of metal by Izod and Charpy method.
4. Investigation of Hooke’s Law using timber and steel.

5. Determination of Stiffness and Modulus of rigidity of steel specimen by
torsion test.

6. Determination of Stiffness and Modulus of rigidity of open coil spring

L —45; P -30; Total Hours =75

TEXT BOOKS:

1. Popov, E.P and Balan, T.A., “Engineering Mechanics of Solids”,
Pearson India Education Services, 2nd Edition, India, 2018.

2. Stephen Timoshenko, “Strength of Materials: Elementary Theory and
Problems”, CBS Publishers & Distributors, 3rd Edition, New Delhi, 2004.

REFERENCES:

1. Jindal, U.C., “Strength of Materials”, Pearson Education, India, 2012
2. Ramamrutham, S and Narayan, S., “Strength of Materials”, Dhanpat
Rai Publishing Company Pvt. Ltd., New Delhi, 2008.

COURSE OUTCOMES:
At the end of the course, the student will be able to

CO1.: describe stress, strain, elastic constants and their relationship.
CO2: determine the principal stresses and strains based on various
methods.

COa3: develop the torsion equation and solve the problems based on
torsion.

CO4: determine the stress in thin cylinders and spheres

CO5: determine the stress in thick cylinders and spheres
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Board of Studies (BoS):
BOS of Physics was held on 21.6.21

Academic Council:
17" AC held on

15.07.2021
PO [ PO | PO
POL | PO2 | PO3 | PO4 | POS | PO6 | PO7 | PO8 | POY PSO1 | PSO2 | PSO3
0 | 11| 12
cor | H M L L M M M L L L M| wm™
co2 | H M M L L M L L L L L |m™
co3 | H M M L L L L L L L L |m™
cos | H M M L M M M L L LM |M™
cos | H M M L M M M L L LM |wm™

Note: L - Low Correlation M - Medium Correlation

H - High Correlation

SDG 4: Ensuring inclusive and equitable quality education for all persons and

promote lifelong learning opportunities.

Statement: The modules and topics mentioned in this course are designed to

ensure all inclusive and thorough education with equity to all persons and

promote learning opportunities at all times.
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CHD 1181 ENGINEERING MATERIALS AND L T P C
SDG: 9 APPLICATIONS 3 0 2 4

COURSE OBJECTIVES:

To make the students conversant with

COBL1.: preparation, properties and applications of various polymers and
composites

COB2: synthesis, properties and applications of nanomaterials

COBa3: the basic concepts and different types of catalysts involved in
catalytic processes.

COBA4: basic principles and its applications of certain spectroscopic
techniques towards characterization of chemical compounds and
concepts of photochemical processes involved in photochemical
reactions.

COBb5: different types of sensors and its applications.

MODULE | POLYMER AND COMPOSITES 9
Introduction — classification: source, heat, composition and structure- glass
transition temperature — synthesis, properties and applications of

polycarbonate, polyurethane, teflon, ABS, kevlar, bakelite, epoxy resin, acrylic
polymers (PAN) - biopolymers : importance and applications of biodegradable
polymers (PLA, PHBV).

Composites- Introduction - properties and applications: fibre-reinforced plastics

(glass, carbon and aramid), ceramic matrix composites (CMC) — bio-
composites.
MODULE 1 NANOCHEMISTRY 9

Introduction — classification based on dimension with examples — properties of
nanomaterials (surface to volume ratio and size quantisation effect) - synthesis
of nanomaterials (Top-down and Bottom-up)- role of capping & reducing
agents - CVD (CNT), laser ablation (Ag, Ag:0), electrodeposition
(semiconductor materials), precipitation (Ag, Au), thermoalysis: solvothermal
(CuO, Ce0,) and hydrothermal (TiO2, ZnO, carbon dots), microwave method
(metal oxide), bio-nanomaterials - biogenic method (synthesis of Ag, Au by
plants extracts, bacteria, fungi)

MODULE 1 CATALYSIS 9
Types of catalysis — Criteria for catalysts - catalysis by transition metal ions and
their complexes- solid catalyst - metal oxides and zeolites - shape selective
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catalysts- mechanism of catalytic action- CO oxidation, NOx and SOx reduction
— Enzyme catalysis-Mechanism of enzyme action- electrocatalysis -green
catalyst.

MODULE IV PHOTOCHEMISTRY AND SPECTROSCOPY 9
Laws of photochemistry — Quantum yield -— Jablonski diagram - photophysical
processes - photosensitisation — Quenching— chemiluminescence -
bioluminescence

Atomic and molecular spectrum — absorption and emission spectrum - Beer
Lambert’s law — problems and applications — principles and applications:
colorimetry, UV -vis spectroscopy (Chromophore- auxochrome, red and blue
shift), atomic absorption spectroscopy, IR spectroscopy (finger print region,
functional group interpretation)

MODULE V SENSORS 9
Sensors — types: bio and toxic chemicals sensors- principle, working and
applications of Electrochemical sensors: MEMS and NEMS, - Biosensors-
construction, working and classification, Advantages - Biochips - touch sensor
(oxi and gluco meter) - Advanced sensors:Smoke and gas sensors, humidity
sensors, temperature sensor and alcohol sensor.

PRACTICALS
List of Experiments
1. Preparation of polymers — phenol-HCHO, urea-HCHO, polylactic acid,
epoxy resin
2. Determination of molecular weight and degree of polymerization using
Oswald’sviscometer.
Synthesis of nano-ZnO and CuO by precipitation
Demonstration of Laser ablation techniques for nanomaterials.
Electrochemical synthesis of graphene oxide
One-pot synthesis using green catalyst.

N o g s~ W

Green synthesis: Photocatalytic reactions, solvent - free organic
reaction - Aldol; green oxidation, green reduction.

oo

Diels - Alder reaction in eucalyptus oil (green process).
9. Spectrophotometer iron estimation.(Beer Lambert’s law) determination
of Fe®*

10. FT-IR spectral characterisation (functional group interpretation)

L —45; P - 30; Total Hours— 75
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TEXT BOOKS:

1. Jain P.C and Renuka Jain, Physical Chemistry for Engineers, Dhanpat
Rai and Sons, New Delhi. 2016.

2. G.A. Ozin and A.C. Arsenault, “Nanochemistry: A Chemical Approach to
Nanomaterials”, RSC Publishing, Thomas Graham House,
Cambridge,2012.

3. B. Viswanathan, S. Sivasanker and A.V. Ramaswamy (Editors),
Catalysis: Principles and Applications, Narosa Publishing House, 2002.

4. Gadi Rothenberg, Catalysis: Concepts and Green Applications, WILEY-
VCH

5. Nicholas J. Turro, V.Ramamurthy and Juan C. Scaiano, Principles of
molecular photochemistry: An introduction, University Science Books,
Sausalito, CA, 20009.

6. John Vetelino, Aravind Reghu , Introduction to Sensors By - 2017.

REFERENCES:
1. John S. Wilson, Sensor Technology Handbook, Elsevier 2005.

COURSE OUTCOMES:

The students will be able to

CO1: enumerate and compare the preparation, properties and applications of
various types of polymers and composites.

CO2: synthesize different type of nanomaterials on a commercial scale based
on its size and applications.

CO3: apply the concepts of spectroscopic techniques towards spectral
interpretation for identification of compounds and explain various
photochemical processes in photochemical reactions.

CO4: Impart types, characteristics and applications of different types of
catalyst.

CO5: categorize the sensors and its applications to real time situation.

Board of Studies (BoS) : Academic Council:

11"BoS of Chemistry held on 17.06.2021 17" AC held on 15.07.2021
PO PO PO PO4 | PO5 | PO6 | PO7 | PO8 | PO9 PO PO PO PSO1 | PSO2 | PSO3
1 2 3 10 11 12

Cco1 M

COo2 M

COo3 M

Co4 M

CO5 M
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Note: L - Low Correlation =~ M - Medium Correlation H - High Correlation

SDG 9 : Build resilient Infrastructure, promote inclusive and sustainable
industrialization and foster innovation

The holistic understanding of materials and technology leads to sustainable
industrialization
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MAD 1181 ALGEBRAANDDIFFERENTIAL L T P C
SDG: 4 CALCULUS 3 1 0 4

COURSE OBJECTIVES:

COBL1: To introduce matrix algebra techniques for engineers to apply in
practical problems

COB2:To find the roots of polynomial equations using different techniques
COB3: To demonstrate the concepts of limits, continuity and application of
differential calculus.

COBA4: To familiarize the students with the functions of several variables
COB5: To develop the use of differential equations necessary for
engineering applications

MODULE | MATRICES 9+3
Characteristic Equation- Eigenvalues and Eigenvectors of a real matrix —
Properties of Eigenvalues and Eigenvectors — Cayley-Hamilton Theorem
(without proof) — Orthogonal matrices — orthogonal transformations of a
symmetric matrix to diagonal form — Reduction of quadratic form to
canonical form by orthogonal transformation

MODULE I THEORY OF EQUATIONS 9+3
Introduction - Surds and irrational roots — simple problems — Equations
whose roots are in A.P,G.P and in H.P — Relations between the roots and
coefficients — symmetric functions — Formation of equations — Decreasing
and Increasing the roots — transformation of equation — Reciprocal
equations

MODULE 1l DIFFERENTIAL CALCULUS 9+3
Limits of functions - one sided limits — Continuity - Curvature — Cartesian
and polar coordinates — center and radius of curvature — Circle of curvature
— Involutes and evolutes — Envelopes

MODULE IV DIFFERENTIAL CALCULUS OF SEVERAL  9+3
VARIABLES

Laws of limits —Functions of two variables — partial derivatives — total

differential — Implicit Functions — Jacobian - Taylor’'s series expansion —

Optima of two variables — Lagrange’s multiplier method

MODULE V ORDINARY DIFFERENTIAL EQUATIONS  9+3
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Linear equations of second order with constant and variable coefficients —
Simultaneous first order linear equations with constant coefficients —
homogeneous equations of Euler's type — method of undetermined
coefficients- method of variation of parameters

L —45; T-15; Total Hours— 60

TEXT BOOKS:
1. Ramana, B.V, “Higher Engineering Mathematics” Tata McGraw Hill
Publishing Co. New Delhi, 2010.
2. Grewal B.S., “Higher Engineering Mathematics” 44th edition,
Khanna Publishers, New Delhi, 2017.
3. Kreyszig, E., “Advanced Engineering Mathematics”, 10th edition,
John Wiley and Sons (Asia) Pvt Ltd., Singapore, 2011

REFERENCES:

1. Veerarajan.T., “Engineering Mathematics” (5th edition) Tata Mc
Graw Hill Publishing Co. New Delhi, 2012

2. Jain, RK. & lyengar, S. R. K., “Advanced Engineering
Mathematics”, Narosa Publishers, 5" edition, 2016.

3. Peter V. O'Neil, “Advanced Engineering Mathematics”, 7th edition,
Cengage Learning, 2011.

4. Venkataraman, M.K., “Engineering Mathematics”, Volume |, 2nd
edition, National Publishing Co., Chennai, 2003.

5. James Stewart ,* Calculus” 7th edition, Brooks/Cole
Cengagelearning, UK

COURSE OUTCOMES:

At the end of the course students will be able to

CO1: use the matrix algebra methods for finding eigenvalues, eigenvectors
and diagonalization

CO2: solve equations using the relations between roots and

coefficients

COa3: apply differential calculus in various engineering problems

CO4: able to use differential calculus on several variable functions

CO5: solve various types of differential equations that arise in many
applications
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Board of Studies (BoS):
12" BOS of Mathematics & AS held on
23.06.2021

Academic Council:
17" AC held on 15.07.2021

PO
11

PO
12

PSO

PSO

PSO

Cco1

Co2

COo3

COo4

CO5

= = - -

Note: L - Low Correlation M - Medium Correlation

H - High Correlation

SDG 4: Ensure inclusive and equitable quality education and promote lifelong

opportunities for all

Learning of various mathematical techniques like matrices and calculus will
lead to knowledge of applications in Engineering problems
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GED 1101 ENGINEERING GRAPHICS L T P C
SDG: 9 2 0 2 3

COURSE OBJECTIVES:

COB1: To introduce the basic concepts of engineering drawing, and
familiarize with conic sections, special curves and orthographic projection
of points and straight lines

COB2: To get practical exposure on projection of planes and solids
COB3: To be familiar with sectioning of solids, and development of
surfaces

COB4:To conversant with 3D isometric projection, and perspective
projection of simple solids

COBS5: To introduce computerized drafting using CADD for drawing the
orthographic views of simple solids

MODULE | BASICS, ENGINEERING CURVES AND L:7
ORTHOGRAPHIC PROJECTION OF POINTS AND P: 7
STRAIGHT LINES

Drawing instruments, dimensioning, BIS conventions, types of lines, simple

geometric constructions.

Conic sections: ellipse, parabola, hyperbola. Special curves: cycloid,

epicycloid, hypocycloid and involutes.

Orthographic projection — first angle, second angle, third angle and fourth angle

projections. Orthographic projection of points in all quadrants. Projection of

straight lines in first quadrant — true length and true inclinations —traces of

straight line.

MODULE I PROJECTION OF PLANES AND SOLIDS L:7

Projection of plane lamina in first quadrant and its traces
Projection of solids in first quadrant: Axis inclined to one reference plane only-
prism, pyramid, cone, and cylinder — change of position method

MODULE Il SECTION OF SOLIDS AND DEVELOPMENT OF L:5

SURFACES P:5
Section of solids: prism, pyramid, cone and cylinder— sectional view — true
shape of section- cutting simple position solids - plane inclined to one reference
plane only.
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Development of surface of truncated solids: prism, pyramid, cone and cylinder
— frustum of cone, pyramid and simple sheet metal parts.

MODULE IV  THREE DIMENSIONAL PROJECTIONS L:4
P: 4

Isometric projection: Isometric scale — isometric axes- Isometric projection and

view of prism, pyramid, cylinder, cone and frustums.

Perspective projection: station point — vanishing point — Perspective projection

and views of prism, pyramid by Visual ray method.

MODULE V ORTHOGRAPHIC PROJECTION USING CADD L:7

P:7
Introduction to CADD - Basic commands for sketching - Editing sketches -
creating texts and tables - Basic dimensioning and editing dimensions -
Sketching orthographic views of simple solids and machine parts as per first
angle projection - Plotting drawings.

L —30; P -30; Total Hours— 60

TEXT BOOKS:
1. N.D. Bhatt, “Engineering Drawing”, Charotar Publishing house,
53"Edtion, 2014.
2. Venugopal. K, and V. Prabhu Raja, “Engineering Graphics”, New Age
International (P) Ltd., Publication, Chennai, Edition 15, 2017.

REFERENCES:

1. K.V. Natarajan, “A text book of Engineering Graphics”, Dhanalakshmi
publishers, Chennai, 31 Edition, 2018.

2. Agrawal B. & Agrawal C. M., “Engineering Graphics”, TMH Publication,
2012.

3. Jeyapoovan, T., “Engineering Graphics using AutoCAD”, Vikas
Publishing House Pvt. Ltd., New Delhi, 2015.

4. AutoCAD Software Theory and User Manuals

5. Engineering graphics You tube Lecture videos link:
https://www.youtube.com/user/BSAUNIV/videos

COURSE OUTCOMES:

After completion of the course, students should be able to

CO1: identify the specifications and standards of technical drawing and
drawconic sections, special curves and orthographic projection of points and
straight lines
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CO2: apply the concept of orthographic projection to draw the orthographic
views of plane figures and simple solids

COa3: draw the sections of solids and development of solid surfaces

CO04: apply the concept of isometric and perspective projection to draw the
3-D views of simple solids

CO5: draw the orthographic views of simple objects using drafting software

Board of Studies (BoS): Academic Council:
18"BoS of MECH held on 21.06.2021 17" AC held on 15.07.2021

PO | PO PO PO PO PO PO PO PO PO PO PO PSO PSO
1 2 3 4 5 6 7 8 9 10 11 12 1 2
co1l M L L L
CcOo2 M L L L
COo3 M L L L
CO4 M L L L
CO5 M L L M L

Note: L - Low Correlation M - Medium Correlation H - High Correlation

SDG 9: Build resilient Infrastructure, promote inclusive and sustainable
industrialization and foster innovation.

The various industrial standards of technical drawing and the application of
orthographic projections to draw simple solids helps to innovate a new design
for sustainable industrialization

B.S. Abdur Rahman Crescent Institute of Science and Technology 53



B.Tech. Civil Engineering Regulations 2021

GED 1102 ENGINEERING DESIGN L T P C
SDG:9 > o0 0 2

COURSE OBJECTIVES:

COBL1: To learn the basic concepts of design in engineering
COB2: To study the basic design thinking principles in problem solving

COB3: To encourage the students to develop a prototype using design
concepts
COB4: To introduce the role of innovation in engineering

MODULE | INTRODUCTION TO DESIGN 08
Introduction to Engineering design — Design thinking — Problem
identification - Design of Product, Process, System and Software — Case
studies on Product, Process, Systems and Software design.

MODULE I DESIGN THINKING PROCESS 08
Empathy — Ideate - Need analysis - Voice of customers - product
specification - concept generation - Bench marking - Quality function
deployment - Concept evaluation - Case studies

MODULE Il PROTOTYPE DESIGN 07
Product form and function — High level design — Design detailing - Sketch
models — Prototypes - 3D printing - Case studies.

MODULE IV INNOVATION 07
Creativity and innovation — Role of innovation in Engineering — incremental
changes and systemic changes; scientific approach to driving innovation —
Intellectual property rights - case studies on innovative products.

L — 30; Total Hours— 30

TEXT BOOKS:
1. Clive L. Dym, Patrick Little, and Elizabeth J. Orwin, “Engineering
Design: A Project Based Introduction”, 4" Edition, Wiley, 2014.
2. Eppinger, S. and Ulrich, K., “Product design and development”,
McGraw-Hill Higher Education, 2015.
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REFERENCES:

1. Nigel Cross, “Design Thinking”, Berg Publishers, 2011.

2. Tom Kelley, “The Art of Innovation”, Profile Books Ltd, London, 2016.
3. Tim Brown, “Change by Design”, HarperCollins e-books, 2009.
4

. Cliff Matthews, “Case Studies in Engineering Design”, John Wiley &
Sons Pvt. Ltd, New York, 1998.

COURSE OUTCOMES:
After completion of the course, students should be able to

CO1.: explain the basic concepts of design in engineering products / process
/ service

CO2: analyse the problems and perform design thinking process

CO3: correlate the basic principles of design thinking to solve engineering
problems and develop prototypes

CO4: apply innovative approaches to engineering problems and provide
design solutions

Board of Studies (BoS): Academic Council:
18"BoS of MECH held on 21.06.2021 17" AC held on 15.07.2021
P
PO O | PO
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 PSO1 | PSO2
10 1 12
1
COo1 H
COo2 - H
cCo3| H | - | H | - | M| - - - - L |-| L
CO4 - - M - - - - - - L - L

Note: L - Low Correlation M - Medium Correlation H - High Correlation

SDG 9: Build resilient Infrastructure, promote inclusive and sustainable
industrialization and foster innovation.

The holistic understanding of basic knowledge in Engineering design and its
process in the development of prototypes results in satisfying industrial
challenges.
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GED 1103 MANUFACTURING PRACTICES L T P C
SDG: 9 LABORATORY 0O 0 2 1

COURSE OBJECTIVES:

COB1: To learn the basics of pipe connections used in household and
industrial systems

COB2: To educate the usage of welding equipment’s and machining
Methods

COB3: To impart knowledge onsand mould preparation for simple
Components

COB4: To explorevarious tools, instruments and methods used in

electrical wiring

COB5: To impart knowledge onDesign, assembly and testing of electronic
circuits

PRACTICALS
List of Experiments:

CIVIL ENGINEERING PRACTICE:

1. Study of plumbing in general household and industrial systems: Basic
pipe connections — Mixed pipe material connection — Pipe connections
with different joining components.

2. Making a small window frame with Lap and Mortise & Tenon Joints by
sawing planing and cutting.

3. Introduction to power tools

MECHANICAL ENGINEERING PRACTICE:

1. Fabrication of a small Table frame with Butt, Lap and Fillet Joints using
Arc Welding - Gas cutting (Demo)

2. Machining of a component using simple turning and drilling practices.

3. Foundry operations such as sand mold preparation for simple
component.

4. Plastic Component Manufacturing (Demo on Injection / Blow moulding)

ELECTRICAL ENGINEERING PRACTICE:

1. Comparison of incandescent, fluorescent, CFL and LED lamps.

2. Domestic, staircase and go down wiring.

3. Measurement of earth resistance.

4. Study of protection devices (small relay, fuse, MCB, HRC, MCCB,
ECCB).
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5. Familiarization of household electrical gadgets (Iron Box, Wet
Grinder).
6. Study of inverter fed UPS/Emergency lamp

ELECTRONICS ENGINEERING PRACTICE:
1. ldentifications and symbolic representation of active and passive
electronic components
Soldering and tracing of electronic circuits and checking its continuity
Design and testing of electronic circuits using active and passive
electronic components
P - 30; TOTAL HOURS- 30

TEXT BOOK:

1. S.Gowri and T.Jeyapoovan, “Engineering Practices Lab Manual — Civil,
Mechanical, Electrical, Electronics included”, Vikas Publishing, 5" Edition,
2019.

REFERENCES:

1. SubhransuSekhar Dash & K.Vijayakumar, “Electrical Engineering Practice
Lab Manual”, Vijay Nicole Imprints Private Ltd., First Edition, 2013.

2. Raghbir Singh Khandpur, “Printed Circuit Boards: Design, Fabrication, and
Assembly”, Tata McGraw-Hill Education, 2005.

COURSE OUTCOMES:
After completion of the course, students should be able to
CO1: demonstrate Plumbing requirements of domestic buildings.

CO2: use welding equipment’s to join the structures and to carry out
machining operations
CO3: perform the task of making sand mould for simple components

CO4: execute simple electrical wiring and comprehend the construction and
working of household appliances.
CO5: assemble and test simple electronic circuits used in day-to-day life

Board of Studies (BoS): Academic Council:
18"BoS of MECH held on 21.06.2021 17" AC held on 15.07.2021

poJ PO [ PO PO[PO[PO]PO]PO]PO] PO [PO] PO [ PSO | PSO
1 2 3 4 5 6 7 8 9 0 | 11| 12 1 2

col | M

co2 | H
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COo3 M
COo4 L
CO5 L

Note: L - Low Correlation =~ M - Medium Correlation H - High Correlation

SDG 9: Build resilient Infrastructure, promote inclusive and sustainable
industrialization and foster innovation.

The holistic understanding of welding, moulding, machining, wiring and
electronic circuit increases the access of small-scale industrial and other
enterprises in developing countries.
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GED 1104 PROGRAMMING FOR L T P C
SDG: 8 PROBLEM SOLVING 1. 0 2 2

COURSE OBJECTIVES:

COB1: To explore the hardware and software components of the
computer

COB2: To learn the structured and procedural programming concepts
using C.

COB3: To study the constructs of decision making in branching and
iteration statements

COB4: To learn Functions for effective reusability and readability of
the code.

COBb5: To understand pointer and file operation concepts.

MODULE | INTRODUCTION TO C PROGRAMMING 05
Introduction to components of a computer system: disks, primary and
secondary memory, processor, operating system, system software,
compilers, creating, compiling and executing a program, Introduction to
Algorithms: steps to solve logical and numerical problems. Representation of
Algorithm, Flowchart/Pseudo code with examples, Program design and
structured programming - Structure of C - C Tokens — Data Types —
Declaration of Variables and Storage class — Operators — Expressions - Type
Conversion.

MODULE 1 DECISION MAKING AND ARRAY 05
Decision Making and Branching: Simple if Statements, The if..else
statements, Nesting of if.else statements, else...if Ladder, switch
Statements, goto Statements, Looping: while, do...while, for Statements,
Array:  One-Dimensional, Two-Dimensional and Multi-Dimensional
operations.

MODULE Il USER-DEFINED FUNCTIONS AND FILE 05
OPERATIONS

Definition of Functions - Function Types — Nesting of Functions — Recursion

— Structures and Unions — Pointers - File handing operations.

PRACTICALS
LIST OF PROGRAMS IN C:

B.S. Abdur Rahman Crescent Institute of Science and Technology 59



B.Tech. Civil Engineering Regulations 2021

1. Computer organization —Hardware in a typical computer
Identification — Booting error messages and what it means

2. Structure of a basic program - Hello world program

3. Data types and Type conversions

4. Input/ Output: Formatted functions — Unformatted functions — Library
functions

5. Properties of operators — Priority of operators — Arithmetic relational
logical and bitwise operators

6. Conditional Statements: If — if else- nested if else- goto- switch case
— nested switch case

7. lteration Statements: for loops — nested for loops — while loop — do-
while loop — break and continue statement

8. 1/0O operations of one- and two-dimensional arrays

9. Bubble Sort and Linear Search using arrays.

10. Functions and its types, Recursion Function

11. Pointers

12. File Operations

L — 15; P -30; Total Hours— 45

TEXT BOOKS:

1. Richard L. Stegman, “Focus on Fundamentals of Programming with
C”, Ninth Edition, ISBN -170077395X, 9781700773951, 2019.

2. E.Balagurusamy, “Programming in ANSI C”, McGraw Hill Education,
Eighth Edition, ISBN-13: 978-93-5316-513-0, ISBN-10: 93-5316-513-
X, 2019.

REFERENCES:

2. Brian W. Kernighan and Dennis M. Ritchie, “* The C Programming
Language”, Prentice Hall, ISBN 0-13-110362-8, 2015.

3. Ashok N Kamthane, “Computer Programming”, Pearson Education,
2nd
Edition, ISBN 13: 9788131704370, 2012.

4. Paul J. Deitel, Deitel & Associates, “C How to Program”, Pearson
Education, 7th Edition, ISBN-13: 978-0132990448, 2012.

COURSE OUTCOMES:

Students who complete this course will be able to

CO1.: identify the hardware components and describe the software
components of computer.

CO2: bring out the importance of structural and procedural programming
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COa3: write C coding using conditional and iteration statements

CO4: develop programs using Functions, Pointers and Files

COb5: implement program to build a real time application.

Board of Studies (BoS) :

18™ BoS of CSE held on 26.07.2021

Academic Council:

17" AC held on 15.07.2021

PO1

PO2

PO3

PO4

PO5 PO6 PO7 PO8

PO9

PO
10

PO
11

PO
12

PSO

PSO

Cco1

co2 | H M M H M M
co3 | H M H H H
co4 | H H H H M H H
Cos | H H H H H H H H H L |H |H

Note: L - Low Correlation

SDG 8: Promote sustained, inclusive and sustainable economic growth, full

M - Medium Correlation

and productive employment and decent work for all

Statement: The students can have productive employment and decent work by
learning this computer fundamentals and programming course.

H - High Correlation
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SEMESTER I

END 1181 ENGLISH FOR ENGINEERS L T P C
SDG: 4 3 0 0 3

COURSE OBJECTIVES:

COB1: To train students to use appropriate vocabulary in academic and
technical contexts

COB2: To facilitate students to speak effectively while exchanging ideas
and making presentations

COB3: To develop students’ listening skill for comprehending and
analysing information

COB4: To develop their reading skill through sub skills like skimming,
scanning and critical reading of a text

COBS5: To sharpen their academic writing skills

COB6: To expose them to the correct usage of language and help them
to apply that knowledge appropriately

MODULE | HUMAN RESOURCES 10
L: Listening to short texts — short formal & informal conversations.

S: Introducing one self — exchanging personal info.

R: Process of reading purposes, Reading comprehension, improving
comprehension skills, Reading activities — short comprehension
passages, practice in skimming & scanning.

W: Scientific & Technical Writing, Editing skills, Activities — completing
sentences, developing hints - Paragraph Writing

Voc. development: Prefixes, Suffixes

Lang. development: Articles, Countable and Uncountable nouns, Present
tense, Wh — Questions, Yes or No questions.

MODULE 1l TRANSPORT 10
L: Listening to long scientific talks

S: Sharing personal information — greeting, leave taking.

R: Comprehension passages with multiple choice questions / Wh—
guestions/ openended questions - Reading longer technical texts &
completing exercises based on them.

W: Use of reference words & discourse markers on a text, jumbled
sentences, describing a process — flow chart, use of sequence words.
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Voc. development: Guessing meanings of words in context, vocabulary
used in formal letters, e-mails & reports.

Lang. development: Preposition of Time, Place & Date, Past tense,
Conjunctions, Impersonal passive voice, Question tags, Numerical
Adjectives.

MODULE Il ENERGY 9
L: Listening to talk on the topic & completing tasks.

S: Asking about routine actions & expressing opinions.

R: Locating Specific Information

W: Letter seeking permission for Industrial Visit / symposium — Letter of
invitation

Voc. development: Sequence words, misspelt words.

Lang. development: Adverbs, Degrees of comparison, Future tense,

Homophones

MODULE IV OUR LIVING ENVIRONMENT 8
L: Listening to scientific texts & making notes — Effective ways of making
notes.

S: Speaking about one’s friend.

R: Reading texts & magazines for detailed comprehension. (Students can
be asked to read any book of their choice to encourage reading habit)
W: Argumentative writing.

Voc. Development: Synonyms, antonyms, phrasal verbs.

Lang. development: If clauses, Subject - Verb Agreement

MODULE V TECHNOLOGY 8
L: Listening to talks (General & Scientific).
S: Short group conversations.
R: Reading and understanding technical articles, Short narratives &
articles from Newspaper including conversations.
W: Short essays, Dialogue writing.
Voc. Development: Idioms & Phrases.
Lang. development: Modal verbs.
L —45; TOTAL HOURS- 45

TEXT BOOKS:

1. Board of Editors. Using English A Coursebook for Undergraduate
Engineers and Technologists. Orient BlackSwan Limited,
Hyderabad: 2015
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2. Richards, C. Jack. Interchange Students’ Book-2 New Delhi: CUP,
2015.

REFERENCES:

1. Perry, Carol Rosenblum (2011). The Fine Art of Technical Writing,
Create Space Independent Publishing Platform, New Delhi.

2. Dutt, P.K. Rajeevan G. and Prakash, C.L.N. (2007). A course in
Communication Skills, Cambridge Univesity Press, India.

3. Sen, Leena (2004). Communication Skills, Prentice Hall, New
Delhi.

4. Matt Firth, Chris Sowton et.al (2012). Academic English an
Integrated Skills Course for EAP, Cambridge University Press,
Cambridge.

5. Bailey,Stephen 2011. Academic Writing: A practical guide for
students, New York, Rutledge.

6. Redston, Chris & Gillies (2005). Cunningham Face2Face (Pre-
intermediate Student's Book&Workbook) Cambridge University
Press, New Delhi.

7. Dutt P. Kiranmai and RajeevanGeeta (2013). Basic
Communication Skills, Foundation Books.

COURSE OUTCOMES:
CO1:Read articles of a general kind in magazines and newspapers

CO2:Participate effectively in conversations, introduce themselves and
their friends and express opinions in English

CO3:Comprehend conversations and short talks delivered in English
CO4:Write short essays of a general kind and letters and emails in
English

CO5: Express through speaking and writing using appropriate
vocabulary and grammar

Board of Studies (BoS): Academic Council:
13"BoS of Department of English 17" AC held on 15.07.2021
held on 17.6.2021

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12

Cco1 M
CO2 H
COo3 M
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Cco4 H

CO5 M

Note: L - Low Correlation M -Medium Correlation H - High Correlation

SDG No. 4: Give Quality Education to all the Engineers

Statement: In future, substantially increase the number of youth and adults
who have relevant skills, including technical and vocational skills, for
employment, decent jobs and entrepreneurship.
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MAD 1281 ADVANCED L T P C
SDG: 4 CALCULUS 3 1 0 4

COURSE OBJECTIVES:

COBL1: To acquaint in the students in solving problems using multiple
integrals

COB2: To acquire knowledge in vector calculus which is significantly
used in engineering problems

COB3: To learn about the analytic functions and their mapping
properties

COB4: To know complex integration using Cauchy’s theorems.

COB5: To introduce techniques and engineering applications of Laplace
Transforms

MODULE | MULTIPLE INTEGRATION 9+3

Multiple integrals— Cartesian and Polar coordinates — Change of order of
integration — Beta and Gamma functions — Properties and applications-
Multiple integrals to compute area and volume

MODULE 1l VECTOR CALCULUS 9+3
Gradient and directional derivative — Divergence and Curl — Irrotational
and Solenoidal vector fields—Line, surface and volume integrals —
Green’s Theorem, Gauss Divergence Theorem and Stokes Theorem
(statement only) — verification and evaluation of integrals

MODULE IlI COMPLEX DIFFERENTIATION 9+3
Analytic function - Necessary and Sufficient condition for analyticity —
Cauchy-Riemann equations in polar coordinates - properties of analytic
function — determination of analytic function — conformal mapping (w =
z+a, az and 1/z) and bilinear transformation

MODULE IV COMPLEX INTEGRATION 9+3
Cauchy’s integral theorem — Cauchy’s integral formula — Taylor’s series
and Laurent’s series expansion — singularities - classification — residues
- Cauchy’s residue theorem — contour integration — Unit circle and semi
circular contours (excluding poles on the real axis)

MODULE V LAPLACE TRANSFORMS 9+3
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Introduction to Laplace transform - Existence of Laplace Transform -
Properties of Laplace Transforms - Initial & Final Value Theorems -
Inverse Laplace Transform - Convolution Theorem — Circuits to signal
square wave: Integral equations with unrepeated complex factors —
Damped forced vibrations: repeated complex factors — Resonance -
Solution of differential equations

L —45; T - 15; Total Hours— 60

TEXT BOOKS:
1. Ramana, B.V, “Higher Engineering Mathematics” Tata McGraw
Hill

Publishing Co. New Delhi, 2010.

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

3. Kreyszig, E., “Advanced Engineering Mathematics”, 10th edition,
John
Wiley and Sons (Asia) Pvt Ltd., Singapore, 2011

REFERENCES:
1. Jain, RK. & lyengar, S. R. K., “Advanced Engineering
Mathematics”, Narosa Publishers, 5" edition, 2016.
2. Peter V. O'Neil, “Advanced Engineering Mathematics”, 7th
edition, Cengage Learning, 2011.
3. Venkataraman, M.K., “Engineering Mathematics”, Volume I, 2nd
edition, National Publishing Co., Chennai, 2003.

4, James Stewart ) Calculus” 7th edition, Brooks/Cole
Cengagelearning, UK

COURSE OUTCOMES:

At the end of the course students will be able to

CO1: compute the area and volume using multiple integrals

CO2: calculate vector identities and apply Gauss, Stokes and Greens
theorems to simplify calculations of integrals

COa3: verify analyticity, conformity and bilinearity of complex functions
CO4: evaluate integrals using the Cauchy’s integral and formula and
residue theorem

CO5: solve ordinary differential equations using Laplace transforms
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Board of Studies (BoS):
12" BOS of Mathematics & AS held on

Academic Council:

17" AC held on
23.06.2021 15.07.2021

PO PO PO PO PO PO PO PO PO PO PO PO PSO PSO PSO
1 2 3 4 5 6 7 8 9 10 11 12 1 2 3
co1 M
CcOo2 M
COo3 H
CO4 M
CO5 M

SDG 4: Ensure inclusive and equitable quality education and promote lifelong

opportunities for all

Learning of various mathematical technigues like Integration and Vector
Calculus will lead to knowledge of applications in Civil Engineering
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GED 1202 BASIC ELECTRICAL AND L T P C
SDG: 3,5, 8, 12 ELECTRONICS 3 0o 2 4
ENGINEERING

COURSE OBJECTIVES:

COB1: To make the students understand the basic calculations and
measurements in DC circuits.

COB2: To provide the basic knowledge on AC circuit calculations and
measurements.

COBZ3: To familiarize with working and characteristics of different DC and AC
machines.

COB4: To impart knowledge onbasic semiconductor devices and their
applications.

COBS5: To introduce the students to fundamentals of digital electronics.

MODULE | DC CIRCUITS & MEASUREMENTS 12
The concept of voltage and current-Electric circuit elements: R, L, C —
Independent and dependent sources - Ohm’s law- Kirchhoff’'s law- series and
parallel resistive circuits — Voltage and current division — Star-delta
transformation - Mesh and nodal analysis of resistive circuits — simple
problems - Measurement ofvoltage, current and power in DC circuits.

MODULE i AC CIRCUITS & MEASUREMENTS 17
Sinusoidal voltage - RMS, average, peak value, peak factor and form factor -
single phase RL, RC and RLC circuits —phasor representation - complex
power — power factor - simple problems - Resonance in RLC circuits — 3 phase
balanced circuit calculations— star and delta connections - Principles of
measurement of AC voltage, current, power and energy - Measurement of
three phase power.

MODULE 1l ELECTRICAL MACHINES 18
Construction, principle of operation, basic equations, characteristics and
applications of DC generators, DC motors, single phase transformers and
three phase induction motors. Working principle of BLDC Motor and its
applications in home appliances. (Qualitative treatment only).

MODULE IV SEMICONDUCTOR DEVICES AND 14
APPLICATIONS
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Introduction to semiconductors - Characteristics of PN Junction Diode — Zener
Diode and its characteristics — SCR and its characteristics — Bipolar Junction
Transistorand its characteristics — JFET & MOSFET — their characteristics.
Applications: Half wave and full wave rectifiers - Voltage Regulation —
Regulator ICs.

MODULE V INTRODUCTION TO DIGITAL CIRCUITS 14
Logic gates- Boolean algebra theorems— K Map-Introduction to combinational
circuits— Flip-Flops — Registers— A/D and D/AConversion—Data acquisition
systems

PRACTICALS
List of Experiments
1. Verification of KCL and KVL (ii) Measurement of voltage, current and
power in DC circuits.
2. (i) Resonance of RLC series circuit
(i) Measurement of voltage, current, power and power factor in single
phase & three phase AC circuits.
3. (i) Magnetization characteristics of DC generator
(i) Characteristics of DC shunt motor, single phase transformer and
three phase induction motor.
4. Fabrication of a low voltage regulated power supply.
5. Implementation of half and full adders.
L —45; P -30; Total Hours—75

REFERENCES:

1. Edward Hughes, “Electrical and Electronics Technology”, Pearson
India, 12th Edition, 2016.

2. D P Kothari and | J Nagrath, “Basic Electrical Engineering”, McGraw
Hill Education, First Edition, 2017.

3. Cotton H, “Electrical Technology”, CBS Publishers, 7th Edition, 2007.

4. Del Toro, “Electrical Engineering Fundamentals”, Pearson Education,
New Delhi, 2015.

5. Jacob Millman & Christos C. Halkias, Satyaprataba Jit “Electronic
Devices and Circuits” McGraw Hill Education, 4th Edition, 2021.

6. Floyd, “Electronic Devices: Conventional Current Version” Pearson
Education India, 7th Edition, 2008.

7. S. Salivahanan, N. Sureshkumar and A. Vallavaraj, “Electronic
Devices and Circuits”, McGraw Hill Education (India) Pvt. Ltd., 2018.

8. Thomas L. Floyd, "Digital Fundamentals", 10th Edition Pearson
Education Inc., New Delhi, 2008.
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COURSE OUTCOMES:

At the end of this course, the student will be able to:

CO1.: perform the basic calculations in DC circuits and measure the various
gquantities associated with DC circuits.

CO2: measure and compute the rms current and voltage, power, power factor
and energy in AC circuits.

CO3: choose appropriate motor for specific applications based on the motor
characteristics.

CO4: fabricate a regulated power supply for low voltage applications and build
static switches using BJT and SCR.

CO5: build simple digital circuits like half adder and full adder.

Board of Studies (BoS) : Academic Council:
15th meeting of BoS of EEE held on 17" AC held on
25.06.2021 14.07.2021

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 :.(0) z(j TZD PSO1 | PSO2 | PSO3
co1 H H L M M L L M L
Co2 H H L M M L L M L
COo3 H H L M L L M L
CO4 H H L M L L M L
CO5 H H L M L L M L

Note: L - Low Correlation M - Medium Correlation H - High Correlation

SDG 3: Good health and well being.
Statement: Understanding of the fundamentals of electrical and electronics
systems can help in designing systems to promote good health and well being.

SDG 5: Gender equality
Statement: Acquiring the interdisciplinary knowledge help overcome the
gender barriers in work place.

SDG 8: Descent work and economic
Statement: The learners of this course can get descent work and earn financial
benefits and they can work in interdisciplinary areas.
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SDG 12: Responsible consumption and production.
Statement: Use of right and energy efficient electric and electronic
components and devices results is reasonable consumption and production.
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GED 1201 ENGINEERING MECHANICS L T P C
SDG: 9 3 1 0 4

COURSE OBJECTIVES:

COB1:To impart knowledge about the basic laws of mechanics, resolution
of forces, equilibrium of particles in 2D and 3D force systems.
COB2: To learn about supports, reactions and equilibrium of rigid bodies

COB3:To educate surface properties such as centroid and moment of inertia
COB4:To impart knowledge on friction and its applications

COBb5:To study the laws of motion, impulse, momentum and elastic bodies

MODULE | VECTOR APPROACH AND EQUILIBRIUM OF L:11

PARTICLE T: 3
Introduction - Vectors — Vectorial representation of forces and moments —
Vector Algebra and its Physical relevance in Mechanics — Laws of Mechanics
— Parallelogram and triangular Law of forces- Coplanar Forces Principle of
transmissibility, Resolution and Composition of forces- Forces in plane and
space - Lame’s theorem - Equilibrium of a particle in 2D plane - Equilibrium of
a particle in 3D space - Equivalent systems of forces — Single equivalent force

MODULE II  EQUILIBRIUM OF RIGID BODY L:7

T: 3
Free body diagram — Types of supports and their reactions — requirements of
stable equilibrium — Moments and Couples — Moment of a force about a point
and about an axis —Vectorial representation of moments and couples — Scalar
components of a moment —Varignon’s theorem - Equilibrium of Rigid bodies in
two dimensions —Examples

MODULE Il PROPERTIES OF SURFACES L:10

T:3
Determination of Areas — First moment of area and the Centroid of sections —
Rectangle, circle, triangle from integration — T section, | section, Angle section,
Hollow section using standard formula — second and product moments of plane
area — Physical relevance - Standard sections: Rectangle, triangle, circle-
composite sections, Hollow section using standard formula — Parallel axis
theorem and perpendicular axis theorem — Polar moment of inertia

MODULE IV FRICTION L:9
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T:3
Introduction to friction- types of friction- Laws of Coloumb friction- Frictional
force — simple contact friction —Block friction— Rolling resistance —ladder
friction and wedge friction

MODULE V  LAWS OF MOTION L:8

T:3
Review of laws of motion — Newton’s second law — D’Alembert’s principle and
its applications in plane motion; Work Energy Equation of particles— Impulse
and Momentum — Impact of elastic bodies.

L —45; T - 15; Total Hours— 60

TEXT BOOKS:
1. Beer, F.P and Johnston Jr. E.R, “Vector Mechanics for Engineers”,
McGraw Hill Education, 10" Edition, 2017.
2. RK. Bansal.,, “A Text Book of Engineering Mechanics”, Laxmi
Publications, 6" Edition, 2015.

REFERENCES:
1. Russell C Hibbeler, “Engineering Mechanics: Statics & Dynamics”, 14"
Edition, Pearson, 2015.
2. lIrving H. Shames, “Engineering Mechanics — Statics and Dynamics”,
4™ Edition, Pearson Education India, 2005.
3. R.S. Khurmi., “A Text Book of Engineering Mechanics”, S. Chand
Publishing, 22" Edition, 2018.

COURSE OUTCOMES:

After completion of the course, students should be able to

CO1.: resolve composite forces, apply concept of equilibrium to particles and
solve problems

CO2: apply the concept of equilibrium to rigid bodies and solve problems
COa3: determine the properties of surfaces

CO4: analyse and evaluate the frictional forces between the bodies

CO5: apply the laws of motion in solving dynamics problems

Board of Studies (BoS): Academic Council:
18" BOS held on 21.06.2021 17" AC held on 15.07.2021
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POl PO | PO PO PO|PO|PO]|PO]PO| PO | PO|] PO | PSO | PSO
1 2 3 4 5 6 7 8 9 10 11 12 1 2

co1 L

co2 M

co3 - - L

co4 - M

cos - - - - - - - - L

Note: L - Low Correlation M - Medium Correlation

H - High Correlation

SDG 9: Build resilient Infrastructure, promote inclusive and sustainable

industrialization and foster innovation.

The understanding of force systems and its components leads to construction

of robust engineeringsystems.
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CED 1201 BUILDING CONSTRUCTION L T P C
SDG: 9 AND PRACTICES 2 0 2 3

COURSE OBJECTIVES:

The main objective of this course is to impart knowledge on

COB1: various construction materials such as stone, brick, cement, steel
etc with respect to type, mechanical properties and applications in industry.
COB2: allied construction materials used in construction and their
properties & application areas.

COB3: requirements of vaiours components of buildings and types of
structures

COB4: various basic construction practices suchs as mixing, joints in
masonry and plastering and pointing

MODULE | BASIC CONSTRUCTION MATERIALS 7
Physical and mechanical properties of construction materials — Bricks,
Stones and cement : Manufacturing process, properties and testing
methods. Sand, coarse aggregate and steel — Properties and testing
methods.

MODULE I ALLIED CONSTRUCTION MATERIALS 8
Tiles, refractory lining materials, Bitumen and asphaltic materials, Timber,
Glass and Plastics, Metals for cladding, Paints and varnishes, Acoustic
material, geo-textiles, rubber and asbestos, laminates and adhesives,
Graphene, Fibre reinforced plastics, carbon composites and other
engineering materials : Salient properties and application areas.

MODULE 1 OVERVIEW OF BUILDING PROCESS AND 7
COMPONENTS

Overview of building process - elements of a building - basic requirements

of a building - planning for orientation and energy efficiency.

Types of structures: Load Bearing, framed, steel and composite structures.

Foundation: Safe bearing capacity of soil, Functions and requirements of

good foundation, types of foundation. Walls: Types of walls - load bearing,

partition walls and cavity walls.

Doors, Windows and Ventilators - Materials and types. Floors: Category,

types of flooring materials and application. Roof: Types, materials and

application areas. Lintels and arches, Staircase - types.
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MODULE IV BASIC CONSTRUCTION PRACTICE 8
Masonry - Definition and terms used in masonry - Mortar — Ingredients —
Mixing — Grades. Brick masonry - characteristics and requirements of good
brick masonry - Types of Bonds in brick work - Stone masonry - Joints in
masonry.

Plastering and Pointing - purpose, materials and methods of plastering
and pointing - defects in plastering- types - Painting - Purpose, types,
ingredients and defects

PRACTICALS

1. Tests on cement: Fineness test, initial and final setting time, standard
consistency, specific gravity.

2. Tests on fine aggregate: Particle size distribution using sieves, Specific
gravity, bulking and water absorption of Fine aggregate.

3. Tests on coarse aggregate: Particle size distribution using sieves,
Specific gravity, water absorption of coarse aggregate.

4. Test on Glass Material

5. Teston Tile

6. Test on Bricks — Water absorption, Efflorescence, Compressive
Strength

7. Demonstrate the bonds used in brick Masonary

8. Plastering Process — Demo — Site Visit

9. Making model for Building Components

10. Painting — Exercise - Demo — Site Visit

L —30; P - 30; Total Hours— 60

TEXT BOOKS:

1. Varghese.P.C, “Building Materials”, PHI Learning Pvt. Ltd, New Delhi,
2012.

2. Rajput. R.K., “Engineering Materials”, S. Chand and Company Ltd.,
2008.

3. Shetty.M.S., “Concrete Technology (Theory and Practice)”, S. Chand
and Company Ltd.,2008.

4. Gambhir.M.L., “Concrete Technology”, 3rd Edition, Tata McGraw Hill
Education, 2004

5. Duggal.S.K., “Building Materials”, 4th Edition, New Age International ,
2008
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REFERENCES:

1. Jagadish.K.S, “Alternative Building Materials Technology”, New Age
International, 2007.

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

3. S.S. Bhavikatti., “Basic Civil Engineering’, New Age International (P)
Limited, New Delhi, 2010

COURSE OUTCOMES:

On completion of the course the student will be able to

CO1.: select the type of cement, and stones to be used based on the
properties and application.

CO2: explain the properties and types of timber, bitumen, steel,
aluminum, polymers and composites.

COa3: identify the different components in a building and its functions
CO4: apply the construction practices to be followed in the site

Board of Studies (BoS) : Academic Council:
15" BoS of CIVIL held on 23.06.2021 17" AC held on
15.07.2021
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 PO PO PO PSO1 | PSO2 | PSO3
10 11 12

Cco1 M M H L M L H H
COo2 M M H L M L H H
COo3 M M H L M L H H
CO4 M M H L M L H H
CO5 M M H L M L H H

Note: L - Low Correlation M - Medium Correlation H - High Correlation

SDG 9: Build resilient Infrastructure, promote inclusive and sustainable
industrialization and foster innovation

The Holistic understanding of building materials and components leads to
construction of resilient infrastructure and sustainable development
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CED 1202 SURVEYING L T P C
SDG: 11 3 0 2 4

COURSE OBJECTIVES:

The objectives of the course are to impart knowledge on

COB1.: basic concepts of surveying and to differentiate map and plan

COB2: the concept of linear measurement and angular measurement using
compass and theodolite.

COB3: the concept of leveling using dumpy level and properties of contours.
COB4: the methods of plane tabling and solving triangulation and trilateration
problems.

COB5: the usage of total station for the measurement of angles and distances
and the concepts of engineering surveys and set out works.

MODULE | INTRODUCTION TO SURVEYING 7
Basic definitions, objectives, divisions and Importance of surveying to
Engineers; Plane and geodetic surveys; principles of Surveying; Output of
survey, Maps, Plans, Scales.

MODULE I LINEAR AND ANGULAR MEASUREMENTS 10
Direct and indirect methods of linear measurement; Obstacles in chaining and
ranging, errors and corrections, Angular Measurements — Types of compass,
basic definitions - meridians, local attraction, Theodolite - different types and
their salient parts, Temporary and permanent adjustments, Methods of
repetition and reiteration.

MODULE 1l LEVELING AND CONTOURING 10
Basic Definitions, Curvature & Refraction, Level, Types and salient parts,
working principle, Temporary and Permanent Adjustments, Leveling Staff,
Methods of leveling - Differential leveling and field book note, Reciprocal
Leveling; Profile leveling; Trigonometric leveling, Errors & Mistakes in leveling,
Contouring - definition, characteristics, methods and applications.

MODULE IV TRAVERSING, TRIANGULATION AND 10
TRILATERATION

Plane Tabling - Merits and demerits, accessories; methods of plane tabling;

Traversing — open traverse, closed traverse, closing error, Triangulation and

Trilateration — Purpose and classification of each; Horizontal and vertical control

methods, Triangulation network, fieldwork, selection of stations, measurements
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and computations. Heights and distances - Tacheometry- Introduction, Basic
definitions, Methods, fundamental principles; Stadia system and Tangential
system, methods.

MODULE V TOTAL STATION AND ENGINEERING SURVEYS 8
Total Station - Working Principle, sources of errors in total station and types of
total station instruments, advantages of total station, Engineering Surveys -
General requirements and specifications for engineering project surveys;
Reconnaissance, preliminary, location survey and surveys for highway, railway
- Setting out works for buildings and simple circular curves — Applications of
LIDAR.

PRACTICALS
List of Experiments:
1. Demonstration of various surveying instruments
2. Leveling - Longitudinal sectioning and Cross sectioning
3. Theodolite surveying - Measurement of horizontal angle and vertical
angle by direct method.
4. Theodolite surveying - Measurement of horizontal angle by repetition
and reiteration method.
5. Tacheometric surveying — Stadia method and Tangential method
6. Total station surveying - Measurement of distances - Single plane
Method
7. Total station surveying - Measurement of distances - Double plane
Method
8. Total station surveying - Determination of area of the field by
triangulation method.
9. Setting out works - Foundation Marking
10. Setting out curves — Simple circular curve.
11. Determination of location of a point using GPS.
L —45; P -30; Total Hours—75

TEXT BOOKS:
1. Arora. K.R., “Surveying”, Vol. | & I, 15th Edition, Standard Book House,
New Delhi, 2018.
2. Kanetkar. T.P., “Surveying and Levelling”, Vol. | and Il, Standard
Publication, 2008.
3. Punmia. B.C., Ashok Kumar Jain and Arun Kumar Jain, “Surveying”,
Vol. I, Il and Ill, 15th Edition, Laxmi Publications, New Delhi, 2015.
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REFERENCES:

1. Clark. D., “Plane and Geodetic Surveying”, Vol. | and Il, 6" edition,
C.B.S. Publishers and Distributors, New Delhi, 2017.

2. HeribertKkahmen and Wolfgang Faig, “Surveying”, Walter de Gruyter,
2012.

3. James M. Anderson and Edward M. Mikhail, "Introduction to
Surveying”, 7" Edition, McGraw Hill, 2015.

4. https://civilengineeringnotes.com/surveying/

COURSE OUTCOMES:

After completion of the course, the students will be able to

CO1. differentiate between map and plan, to know the different principles of
surveying.

CO2: categorize the linear and angular measurements with the help of
compass and theodolite.

CO3: determine the elevation of points and generate the surfaces of a given
terrain.

CO4: apply the triangulation, traversing concepts in tacheometric surveying to
compute heights and distances.

COb5: explore the total station surveying and set out curves to prepare
preliminary and location survey for engineering projects.

Board of Studies (BoS) : Academic Council:
15"BoS of CIVIL held on 23.06.2021 17" AC held on 15.07.2021
POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 PO PO PO PSO1 | PSO2 | PSO3
10 11 12

COo1 H H L L H L L L L L M

COo2 H H M M H L L L L L M

COo3 H H M M H L L L L L M

CO4 H H M M H L L L L L M

CO5 H H M M H L L L L L M

Note: L- Low Correlation M - Medium Correlation H - High Correlation

SDG 11: Make cities inclusive, safe, resilient and sustainable.

Statement:

The gained knowledge leads to create, manage and geo-enable all the city
assets and to digitally map the city to plan for safety, security, equality and
inclusiveness.
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CED 1203 CIVIL ENGINEERING DRAWING L T P C
SDG: 9 0 0 2

COURSE OBJECTIVES:
The objectives of this course are to impart knowledge on

COB1: the fundamentals of building drawing.

COB2: the basic principles of building drawing

COBa3: the different views of a residential building

COB4: various structural drawing related to RCC and steel structure.

PRACTICALS
List of Experiments:
1. To learn the various building component — substructure, super
structure — site plan, plinth area
To learn the various conventional sign and symbols
To learn the various commands in Auto CAD drawing
To draw the plan of a residential building
To draw the elevation of a residential building
To draw the section of a residential building
To draw the beam column position
To draw the various types of foundation

© 0N ok wDd

To draw the various types of a inclined roof trusses

10. To draw the service plan for plumbing lines

11. To draw the service plan for electrical lines

12. To draw the 3D view of a building

P — 30; Total Hours—- 30

TEXT BOOKS:

t Eqition,

1. Venugopal, K., “Engineering Drawing And Graphics”, 5
New Age International (P) Ltd., New Delhi, 2011.

2. Gurcharan Singh, “Civil Engineering Drawing”, Standard
Publishers and Distributors, 2009.

3. Kumara Swamy, N. and Kameswara Rao, A., “Building Planning and
Drawing”, 6th Edition, Charotar Publishing House (P) Ltd, Gujarat,

India, 2012.

REFERENCES:
1. 1S 962: 1989 (R 2001), Code of Practice For Architectural and
Building Drawings, Bureau of Indian Standards, New Delhi.
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2. Gurcharan Singh, “Building Planning and Scheduling”, Standard
Publishers and Distributors, 2012.

3. Shah, M.G., Kale, C.M., Patki, S.Y., “Building Drawing: With an
Integrated Approach to Built Environment”, Tata McGraw-Hill
Publishing Company (P) Ltd., New Delhi, 2002.

COURSE OUTCOMES:

After completion of the course students will be able to

CO1: identify the sign and symbols as per B.l.S. and develop a simple
House plan and their sectional views.

CO2: prepare a plan, elevation and sectional view for a residential building.
CO3: develop structural drawings of RCC Buildings using CADD software.
CO4: locate and plan various service lines for a residential building as
per codal recommendations.

Board of Studies (BoS): Academic Council:
15"BoS of CIVIL held on 23.06.2021 17" AC held on 15.07.2021
PO PO PO PO PO PO PO PO PO PO PO PO PSO PSO PSO
1 2 3 4 5 6 7 8 9 10 11 12 1 2 3
Co1 L - L L - - - L - - - L L M
CO2 L - L L - - - L - - - L L M M
CO3 L - L L - - - L - - - L L M
CO4 L - L L - - - L - - - L L M M
CO5 L - L L - - - L - - - L L M

Note: L - Low Correlation M - Medium Correlation H - High Correlation

SDG 9: Build resilient Infrastructure, promote inclusive and sustainable
industrialization and foster innovation

Statement :
The holistic understanding of building Drawings leads to construction of
resilient infrastructure and sustainable industrialization

B.S. Abdur Rahman Crescent Institute of Science and Technology 83




B.Tech. Civil Engineering Regulations 2021

GED 1206 ENVIRONMENTAL SCIENCES L T P C
SDG: All (for Undergraduate B.Tech. 2 0 0 2
Courses)

COURSE OBJECTIVES:

To make the student conversant with the

COB1: various natural resources, availability, utilisation and its current
scenario.

COB2: diverse ecosystems and its function, importance of biodiversity, its
values, threats and conservation.

COB3: types of pollutants and its impacts on the environment and the effects
of natural disasters.

COB4: impacts of human population, human health, diseases and
immunisation for a sustainable lifestyle.

MODULE | NATURAL RESOURCES 8
Natural Resources: Renewable and non-renewable resources: Natural
resources and associated problems - (a) Land resources: Land degradation
soil erosion and desertification - (b) Forest resources: Use and over-
exploitation, deforestation (c) Water resources: Use and over-utilisation of
surface and ground water, conflicts over water, dams: benefits and problems,
effects on forest and tribal people - (d) Mineral resources: Use and
exploitation, environmental effects of extracting and using mineral resources,
mining (e) Food resources: World food problems, changes caused by
agriculture and overgrazing, effects of modern agriculture (f) Energy
resources: Growing energy needs, renewable and nonrenewable energy
sources, use of alternate energy sources.

MODULE i ECOSYSTEMS AND BIODIVERSITY 8
Concept of an ecosystem - Food chains, food webs, Energy flow in the
ecosystem - ecological pyramids - Ecological succession - Characteristic
features, structure and function of (a) Terrestrial Ecosystems: Forest
ecosystem, Grassland ecosystem, Desert ecosystem (b) Aquatic fresh water
ecosystems: Ponds and lakes, rivers and streams (c) Aquatic salt water
ecosystems: oceans and estuaries

Biodiversity and its conservation - Types: genetic, species and ecosystem
diversity - Values of biodiversity - India as a mega-diversity nation - Invasive,
endangered, endemic and extinct species - Hot sports of biodiversity and Red
Data book - Threats to biodiversity - Conservation of biodiversity: In-situ and
Ex-situ conservation of biodiversity.
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MODULE Il ENVIRONMENTAL POLLUTION AND DISASTER 8
MANAGEMENT

Sources, cause, effects and control measures of: (a) Air pollution (b) Water
pollution (c) Soil pollution (d) Marine pollution (e) Noise pollution (f) Thermal
pollution (g) Nuclear pollution (h) ill-effects of fireworks and upkeep of clean
environment, types of fire and fire extinguishers- Solid waste Management:
types, collection, processing and disposal of urban waste, industrial waste, e-
waste and biomedical wastes - Disaster management: flood, drought, cyclone,
landslide, avalanche, volcanic eruptions, earthquake and tsunami.

MODULE IV HUMAN POPULATION, HEALTH AND SOCIAL 6
ISSUES

Human Population - Population growth, Population explosion, population
pyramid among nations - Family Welfare Programme - Human Rights - Value
Education - Environment and human health: air-borne, water borne, infectious
diseases, contagious diseases and immunisation (all types of vaccines from
birth), risks due to chemicals in food and water, endocrine disrupting
chemicals, cancer and environment - Sustainable development -
Resettlement and rehabilitation of people - Environment Legislative laws-
Women and Child Welfare, Public awareness.
Case studies related to current situation.

L — 30; Total Hours— 30
TEXT BOOKS:

1. Erach Bharucha, “Textbook for Environmental Studies for
Undergraduate Courses of all Branches of Higher Education for
University Grants Commission”, Orient Blackswan Pvt. Ltd.,
Hyderabad, India, 2013.

2. Benny Joseph, “Environmental Studies”, Tata McGraw-Hill Education,
India, 2009.

3. Ravikrishnan A, “Environmental Science and Engineering”, Sri Krishna
Publications, Tamil Nadu, India, 2018.

4. Raman Sivakumar, “Introduction to Environmental Science and
Engineering”, McGraw Hill Education, India, 2009.

5. Venugopala Rao P, “Principles of Environmental Science and
Engineering”, Prentice Hall India Learning Private Limited; India, 2006.

6. Anubha Kaushik and Kaushik C.P., “Environmental Science and
Engineering”, New Age International Pvt. Ltd., New Delhi, India, 2009.
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REFERENCES:

1. Masters G.M., “Introduction to Environmental Engineering and
Science”, Prentice Hall, New Delhi, 1997.

2. Henry J.G. and Heike G.W., “Environmental Science and
Engineering”, Prentice Hall International Inc., New Jersy, 1996.

3. Miller T.G. Jr., “Environmental Science”, Wadsworth Publishing Co.
Boston, USA, 2016.

4. “Waste to Resources: A Waste Management Handbook”, The Energy
and Resources Institute, 2014.

5. https://www.teriin.org/article/e-waste-management-india-challenges-
and-opportunities.

6. https://green.harvard.edu/tools-resources/how/6-ways-minimize-
your-e-waste.

7. https://www.aiims.edu/en/departments-and-centers/central-
facilities/265-biomedical/7346-bio-medical-waste-management.html.

8. https://itspcb.cgg.gov.in/fShared%20Documents/Guidelines%20for%?2
OManagement%200f%20Healthcare%20Waste%20Waste%20Mana
gement%20Rules,%202016%20by%20Health%20Care%20Facilities.
pdf.

COURSE OUTCOMES:

The student will be able to

CO1: analyse the current scenario of various natural resources and their
depletion and suggest remedies to curb the exploitation.

CO2: identify food chains and web and its function in the environment, assess
the impacts on the biodiversity and propose solutions to conserve it.

COa3: analyse the types and impacts of pollutants in the environment and
propose suitable methods to alleviate the pollutants and the natural disasters.
CO4: assess on the impact of human population and the health related issues
and immunisation practices and sustainable developments for a healthy life.

Board of Studies (BoS) : Academic Council:

11" BoS of Chem held on 17" AC held on 15.07.2021

17.06.2021
PO PO PO PO PO PO PO PO PO PO1 PO1 PO1 PS PS PSO
1 2 4 5 6 8 9 0 1 2 o1 02 3

COo1 - L M - - L M

Cco2 - - - M H

Cco3 - - - - - - M M - - L

co4 - - - - - M M M - - - L
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R N I I B I N

SDG All: No Poverty, Zero Hunger, Good Health and Well-Being, Quality
Education, Gender Equality, Clean Water and Sanitation, Affordable & Clean
Energy, Decent Work and Economic Growth, Industry, Innovation &
Infrastructure, Reduced Inequalities, Sustainable Cities and Communities,
Responsible Consumption and Production, Climate Action, Life Below
Water, Life on Land, Peace, Justice and Strong Institutions, Partnerships for
the Goals.

Statement: This course discuss about the environment, all the natural
resources available, sharing of resources, effective utilisation, effects of over
utilisation, health and environmental issues pertained to that, global warming
and related issues, climates, disasters, impact assessments, population,
human rights, societal welfare, laws to conserve the environment and
sustainability.
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SEMESTER III
MAD 2183 NUMERICAL METHODS FOR L T P C
SDG: 4 INTEGRATION AND DIFFERENTIAL > 0 o
EQUATIONS

COURSE OBJECTIVES:
This course aims to solve Integrations and Differential equations numerically.

MODULE | NUMERICAL INTEGRATION 8
Numerical Integration by Trapezoidal and Simpson’s 1/3 and 3/8 Rule —
Romberg’'s Method — Two Point and Three point Gaussian Quadrature
Formulae

MODULE I NUMERICAL DOUBLE INTEGRATION 7
Double Integrals using Trapezoidal and Simpson’s 1/3 Rules.

MODULE Il NUMERICAL SOLUTIONS OF FIRST ORDER 8
ORDINARY DIFFERENTIAL EQUATIONS

Single step methods: Euler method — Modified Euler method — Runge-Kutta

method — Multi step methods: Milne’s Predictor and Corrector Method — Adam’s

Predictor and Corrector Method.

MODULE IV BOUNDARY VALUE PROBLEMS FOR PARTIAL 7
DIFFERENTIAL EQUATIONS

Finite Difference Solution of One Dimensional Heat Equation by Explicit

and Implicit Methods — One Dimensional Wave Equation and Two

Dimensional Laplace Equations.

TOTAL HOURS - 30
TEXT BOOKS:
1. M.K.Jain, S.R.K.lyengar, R.K.Jain, “Numerical methods for Scientific
and Engineering Computation”, New Age International Publishers,
New Delhi, 2003.
2. Grewal, B.S., “Numerical methods in Engineering and Science” 7 th
edition, Khanna Publishers, 2007.
3. Dr. P. Mariappan “Numerical Methods for Scientific Solutions”, New
Century Book House(P) Ltd., 2022.

REFERENCES:
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1. C.F.Gerald, P.O.Wheatley, “Applied Numerical Analysis” Pearson

Education, New Delhi 2002.
2. P.Dechaumphai, N. Wansophark,
Engineering”, Narosa Publications, 2012.

“Numerical

Methods in

COURSE OUTCOMES: At the end of the course students will be able to
CO1: solve the single integration by numerical methods.
CO2: solve the double integration by numerical methods.

CO3: find numerical solution of first order ordinary differential equations in

engineering problems.

CO4: find numerical solution of partial differential equations in engineering

problems.

Board of Studies (BoS):
14" BOS of Mathematics & AS held on
30.06.2022.

PO
12

PSO

PSO

PSO

co1l

Co2

Ccos3

I| T| | I|*+
I| T| T I|N
| 2| 2 2| w

Co4

Note: L - Low Correlation M - Medium Correlation

H - High Correlation

SDG 4 : Ensure inclusive and equitable quality education and promote lifelong

opportunities for all

Learning of various numerical methods will lead to knowledge of applications in

Civil Engineering.
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CED 2101 MECHANICS OF STRUCTURES L T P C
SDG: 9,11 3 0 0 3
COURSE OBJECTIVES:

COB1: To provide in-depth knowledge with the computation of shear force,
bending moment and draw the stress distribution under bending and shear.
COB2: To understand the concepts of slope and deflection of various
determinate beams.

COB3: To understand the concepts of slope and deflection curves for various
types of indeterminate beams.

COB4: To be familiar with the principles of energy methods and compute the
structural deflections.

COB5: To enable the students to understand the fundamentals of axially
loaded member and their behaviour under various loading conditions.

MODULE | TRANSVERSE LOADING ON BEAMS & 9
STRESSES IN BEAMS

Types of beams — Types of loading acting on beams — Shear force and

bending moment for cantilever beams, simply supported beams and

overhanging beams — Theory of simple bending — Bending stress distribution

- Shear stress distribution.

MODULE 1 SLOPE AND DEFLECTION OF 9
DETERMINATE BEAMS

Determinate and Indeterminate structure - Slope and deflection analysis of

statically determinate beams - Macaulay’s method — Moment area method —

Conjugate Beam Method - Graphical method.

MODULE Ili SLOPE AND DEFLECTION OF 9
INDETERMINATE BEAMS

Statically indeterminate Structures - Propped cantilever, fixed and continuous

beams - Theorem of three moments — Effect of the sinking of supports.

MODULE IV STRUCTURAL DEFLECTIONS - ENERGY 9
METHODS

Strain Energy - Strain Energy stored due to axial force, bending, shear and

torsion - Virtual work method (Unit — load method) - Castigliano’s Theorems

— Maxwell’s theorem of Reciprocal - Analysis of Plane Trusses and Plane

Frames with the application of energy theorems for computing deflections.

MODULE V COLUMNS AND STRUTS 9
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Columns and Struts — Failure of a Column - Effective length of the column —
Theory of Euler's Column — Crippling load on Columns with different end
conditions — Euler’s formula — Secant formula - Rankine’s and Gordan’s formula
- 1.S. Code formula — Beam- column subjected to distributed lateral load —
Columns with initial curvature.

L — 45; Total Hours — 45

TEXT BOOKS:
1. Bedi, D.S., “Strength of Materials”, Khanna Publishing House, New Delhi,
2013.

2. Bhavikatti S.S, Structural Analysis I”, Vikas Publishing House Pvt. Ltd.,
4™ Edition, New Delhi, 2011.

3. Salah Khalfallah, “Structural Analysis 1: Statically Determinate
Structures”, John Wiley & Sons, New York, 2018.

4. Srivastava, A.K and Gope P.C., “Strength of Materials”, PHI Learning
Pvt. Ltd., New Delhi, 2013.

REFERENCES:

1. Gambhir, M.L., “Fundamentals of Structural Mechanics and Analysis”,
PHI Learning Pvt. Ltd., New Delhi, 2011.

2. Jindal, U.C., “Strength of Materials”, Pearson Education, New Delhi,
2012.

3. Popov, E.P and Balan, T.A., “Engineering Mechanics of Solids”, Pearson
India Education Services, 2" Edition, New Delhi, 2018.

4. Ramamrutham, S and Narayan, S., “Strength of Materials”, Dhanpat Rai
Publishing Company Pvt. Ltd., New Delhi, 2008.

5. Stephen Timoshenko, “Strength of Materials: Elementary Theory and
Problems”, CBS Publishers & Distributors, 3™ Edition, New Delhi, 2004.

COURSE OUTCOMES:

At the end of the course, the students will be able to

CO1: draw the shear force, bending moment and stress distribution for statically
determinate beams.

CO2: sketch the slope and deflection curves for various types of indeterminate
beams.

COa3: determine the deflection and sketch the deflected curve for various types
of indeterminate beams

CO4: apply the various energy principles and theorems for the computation of
deflection in beams, plane trusses and rigid frames.
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CO5: Elucidate the concepts for the behaviour of axially loaded members and
solve for buckling under different boundary conditions.

Board of Studies (BoS) :
16" BoS of CE held on 5.01.2022

Academic Council:
18" Academic Council held
on 24.02.2022

PO1

PO2

PO3

PO4

PO5

PO6

PO7

PO8

PO9

PO
10

PO
11

PO
12

PSO1

PS0O2

PS03

Cco1

CO2

Co3

Il Tl IT| T

CO4

L £l | 2L

< £l £ ZEI L

HEYEEYEEY S

cos | H

Note: L - Low Correlation

SDG -

9

M - Medium Correlation

industrialization and foster innovation

SDG - 11 :
sustainable

H - High Correlation

Build resilient Infrastructure, promote inclusive and sustainable

Make cities and human settlements inclusive, safe, resilient and

Statement: Analysis of structures is more essential to ensure safe and sustainable

building.
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CED 2102 MECHANICS OF FLUIDS L T P C

SDG: 6 3 0 O 3

COURSE OBJECTIVES:

COB1: To impart understanding of key concepts and fundamental principles
pertaining to fluid behavior.

COB2: To provide sufficient knowledge to understand the basic concepts of
fluid flow.

COB3: To impart the basic knowledge on the dynamics of fluids and flow
through pipes.

COB4: To expose to the significance of boundary layer theory and its
applications.

COB5: To develop the basic knowledge on the dimensional analysis and
model study.

MODULE | FLUID PROPERTIES AND PRESSURE 10
MEASUREMENTS

Dimensions and units - Properties of Fluids - Ideal and Real fluid - Definition

of pressure - Pressure at a point- Pascal’s law- Absolute and Gauge pressure

- Measurement of pressure - Simple and Differential Manometer theory and

problems - Pressure gauges.

MODULE 1 FLUID STATICS AND FLUID KINEMATICS 10
Fluid Statics - Hydrostatic law - Definition of total pressure, Center of
pressure, Metacentric height, Buoyant force —Problems on hydrostatic force
and depth of center of pressure on plane surfaces and submerged surfaces
(Vertical, Inclined and curved).

Fluid Kinematics — Velocity and Acceleration- Stream, Streak and Path lines
— Classification of flows — Continuity equation (one-, two- and three-
dimensional forms) — Stream and Potential functions — Flow nets.

MODULE 1 FLUID DYNAMICS 9
Euler and Bernoulli’'s equations — Application of Bernoulli’'s equation —
Venturimeter—Orifice meter- Laminar flow through pipes— Hagen Poiseuille
equation — Turbulent flow — Darcy-Weisbach formula — Major and minor
losses of flow in pipes — Pipes in series and in parallel — Moody diagram.

MODULE IV  BOUNDARY LAYER 8
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Definition of boundary layer — Thickness and classification —Displacement
and momentum thickness — Separation of boundary layer — Development of
laminar and turbulent flows in circular pipes.

MODULE V SIMILITUDE AND MODEL STUDY 8
Dimensional Analysis — Rayleigh’s method, Buckingham’s Pi- theorem —
Similitude and Models- Dimensionless numbers — Scale effect and Distorted
models
L —45; Total Hours—45
TEXT BOOKS:
1. Bansal R.K., “A textbook of Fluid mechanics and hydraulic
machines”, Laxmi Publications (P) Ltd., New Delhi, 10" Edition, 2019.
2. Modi, P.N. and Seth, S.M.,” Hydraulics and Fluid Mechanics including
Hydraulics Machines”, 21t Edition, Standard Book House, New Delhi,
2018.
3. Som. S.K., Gautam Biswas and Chakraborty. S., “Introduction to Fluid
Mechanics and Fluid Machines”, Tata McGraw Hill Education Pvt. Ltd.,
2012.

REFERENCES:

1. Jagadish Lal.,, “Fluid Mechanics & Hydraulic with Computer
Applications”, Metropolitan Publication, 9th Reprint edition, 2008.

2. Molykutty, M.V., “Fluid Mechanics and Machinery”, D1 Publications,
Chennai, 2008.

3. Munson, Okiishi , Huebsch , and Rothmayer., “Fluid Mechanics-SI
Version”, 7th Edition Paperback, Wiley publication, 2015.

4. Ramamrutham.S. “Hydraulics Fluid Mechanics and Fluid Machines,”
9th Edition, Dhanpat Rai Publication, 2014.

COURSE OUTCOMES:

At the end of the course the students will be able to

CO1: describe fluid properties, forces causing flow and will be able to solve
problems involving fluid properties and fluid pressure measurements.

CO2: assess the knowledge related to hydrostatic forces acting on the floating
bodies and analyze the flow using principles of fluid kinematics.

COa3: solve fluid problems using principle of fluid dynamics, estimate losses in
pipelines and analysis of pipes connected in series and parallel.

CO4: demonstrate the concept of boundary layer and its application to find the
drag force excreted by the fluid on the flat solid surface.
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CO5: formulate the relationship among the parameters involved in the given
fluid phenomenon and to predict the performances of prototype by model
studies.

Board of Studies (BoS) : Academic Council:
16™ BOS of Civil held on 5.1.2022 18™ Academic Council held on
24.02.2022

PO PO PO PO PO PO PO PO PO PO PO PO

1 2 3 4 5 6 7 8 9 10 11 12 PSO1 Ps02 PS03
Co1 H M L L L L M L L L L M L L L
CO2 H M L L L L M L L L L M L L L
CO3 H M H L L M H L L L L H L L M
CO4 H M M M L L M L L L L H L L L
CO5 H M M M L L H L L L L H L L L

Note: L - Low Correlation M - Medium Correlation H - High Correlation

SDG 6: Clean, accessible water for all is an essential part of the world we want to
live in.

Understanding the development of sustainable water supplies by means of design
and construction of efficient water supply and distribution system.
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CED 2103 CONCRETE TECHNOLOGY L T P C
SDG: 11 3 0 0 3

COURSE OBJECTIVES: The main objective of this course is to impart
adequate knowledge on
COB1.:significance of concrete constituent materials

COB2:workability of concrete and concrete mix design
COB3:hardened concrete properties and its significance

COB4: durability properties of concrete

COBS5: different types of concrete currently used in the construction
projects

MODULE | CONCRETE CONSTITUENT MATERIALS AND 9
WORKABILITY

Overview and significance of concrete constituent materials — Cement :

chemical composition and compounds, hydration process, microstructure

of concrete—Workability : water-cement ratio, influencing factors, site and

laboratory methods to determine workability — Mineral and chemical

admixtures : overview

MODULE 1l CONCRETE MIX DESIGN 9
Manufacture of concrete: Construction practices to be followed in site —
Concrete Mix Design: significance, salient parameters, mix design as per
Indian Standards and American Concrete Institute method, validation of
mix design, fresh concrete properties.

MODULE il HARDENED CONCRETE PROPERTIES 9
Hardened concrete properties: overview and significance - compressive
strength, flexural strength, splitting tensile strength, modulus of elasticity,
bond strength, creep and shrinkage: test methods as per Indian standards,
estimation of strength properties — NDT techniques for hardened concrete
strength assessment : overview.

MODULE IV DURABILITY PROPERTIES OF CONCRETE 9
Sustainable construction — Durable concrete — life cycle cost benefits —
Mechanisms affecting durability of concrete: physical mechanisms and
chemical mechanisms : overview — Significance of proper selection of
construction materials, mix design and good construction practices — Tests
to assess durability of concrete : water absorption, water permeability,
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water sorptivity, rapid chloride penetration test, accelerated corrosion test
— test procedures and estimation methods.

MODULE V CONCRETE FOR SPECIAL APPLICATIONS 9
High performance concrete — fibre reinforced concrete — polymer modified
concrete — shotcrete — self compacting concrete

L -45 ; TOTAL HOURS - 60

TEXT BOOKS:

1. Shetty.M.S., and A.K. Jain “Concrete Technology (Theory and
Practice)”, S. Chand and Company Ltd.,2010.

2. Gambhir.M.L., “Concrete Technology”, 5th Edition, Tata McGraw Hill
Education, 2017

REFERENCES:

1. Kumar Mehta. P. and Paulo J.M. Monteiro., “Concrete: Microstructure,
Properties, and Materials”4" Edition, McGraw Hill Education (India)
Pvt. Ltd., 2014.

2. Brooks, J.J. and Neville, A.M., “Concrete Technology”, Pearson, 2019.

3. Santhakumar, A.R., “Concrete Technology” Oxford, 2006.

4. IS 456 (2000) R 2005, “Plain and Reinforced Concrete — Code of
Practice”, Bureau of Indian Standards, New Delhi.

5. 1S 10262 (2009), “Guidelines for Concrete Mix Design Proportioning”,
Bureau of Indian Standards, New Delhi.

6. ACI 211.1-19 (R 2002), “Standard Practice for Selecting Proportions
for Normal, Heavy weight, and Mass Concrete” American Concrete
Institute, Detroit, USA.

7. IS 516 (1959) R 2004, “Method of Tests for Strength of Concrete”,
Bureau of Indian Standards, New Delhi.

8. 1S 2770 — 1 (1967) R 2007, “Methods of Testing Bond in Reinforced
Concrete, Part | : Pull-out test” Bureau of Indian Standards, New Delhi.

9. 1S 5816(1999) R 2004, “Method of Test Splitting Tensile Strength of
Concrete”, Bureau of Indian Standards, New Delhi.

10. ASTM C1585-20, “Standard Test Method for Measurement of Rate of
Absorption of Water by Hydraulic-cement Composites”, American
Society for Testing and Materials, Pennsylvania, USA.

11. 1S 3085 (1965) R 2002, “Method of Test for Permeability of Cement
Mortar and Concrete”, Bureau of Indian Standards, New Delnhi.
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12. ASTM C 1202-12, “Standard Test Method for Electrical Indication of
Concrete’s Ability to Resist Chloride lon Penetration”, American
Society for Testing and Materials, Pennsylvania, USA.

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

CO1: describe the composition and compounds of cement, hydration
process and workability of concrete.

CO2: perform mix design of concrete as per Indian Standards and ACI
method

CO03: describe the hardened concrete properties including its test method
as per Indian Standard

CO4: describe the durability properties of concrete including its test
method as per Indian Standard / ASTM

CO5: specify and describe the type of concrete for special applications.

Board of Studies (BoS) : Academic Council:
16"BoS of Civil held on 05.01.2022 18" AC held on 24.02.2022

PO PO PO
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 PSO1 | PSO2 | PSO3

10 11 12

co1 L H

CcOo2 M H

Cos3 M M M H

Co4 M M H

CO5 M H H

Note: L - Low Correlation =~ M - Medium Correlation H - High Correlation

SDG 11: Make cities and human settlements inclusive, safe, resilient and
sustainable

Designing of durable concrete by properly understanding the properties of
concrete constituent materials, expected strength, exposure conditions and
application; make the human settlements safe and resilient and leads to
sustainable development.
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CED 2104 WATER AND WASTEWATER L T P C
SDG: 6 ENGINEERING 3 0 2 4

COURSE OBJECTIVES:

The objectives of the course are to impart knowledge on

COB1: The population forecasting, water sources, intake structures, water
guality and its treatment

COB2: The advanced water treatment methods, water storage facilities and
distribution network

COB3: The sewerage systems, estimation of wastewater flows & storm runoff,
wastewater characterization and its primary treatment

COB4: The secondary treatment of wastewater

COB5: The methods for wastewater disposal & sludge handling.

MODULE | WATER TREATMENT 9
Design Period - Population forecasting - Types of water demand -Sources of
water - Intakes - Characteristics of water - Standards for drinking water -
Principle, function and design of water treatment units - sedimentation,
coagulation & flocculation, Filtration — theory & principle of disinfection
methods.

MODULE 1l ADVANCED WATER TREATMENT, 9
STORAGE & DISTRIBUTION

Water softening — Iron, Manganese and Phosphorus removal, Defluoridation —

Desalination - Membrane filtration - Water storage facilities — Distribution

networks & analysis.

MODULE Il PRIMARY TREATMENT OF 9
WASTEWATER

Sewerage systems - Sewage flow estimation - Storm runoff estimation - Sewer

materials -  Hydraulics of flow in sewer - Sewer appurtenances -

Characteristics of sewage - Unit operations and processes - Primary treatment
— Principles, functions and design of sewage treatment units — Screens — Grit
chamber.

MODULE IV SECONDARY TREATMENT OF 9
WASTEWATER
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Introduction to Aerobic and Anaerobic treatment process - Functions and
design of Activated sludge process and trickling filter — Principles and functions
of Membrane Bioreactor, Sequential batch reactor, Waste stabilisation pond,
UASB reactor - Onsite sanitation - septic tanks

MODULE V WASTEWATER DISPOSAL & SLUDGE 9
TREATMENT

Standards for disposal into water bodies — Self-purification of river - Oxygen sag

curve — Sewage farming and methods - Sludge thickening & Digestion — Biogas

recovery — Sludge conditioning and Dewatering — Sludge drying bed.

PRACTICALS
List of experiments
1. Determination of pH and Turbidity

2. Determination of Dissolved oxygen
3. Determination of Solids (Total, Suspended and Dissolved solids)
4. Determination of Conductivity
5. Determination of Sodium, Potassium and Calcium
6. Determination of Biochemical Oxygen Demand (BOD)
7. Determination of Chemical Oxygen Demand (COD)
8. Determination of Hardness
9. Determination of Chlorides and Residual Chlorine
10. Determination of Optimum Coagulant Dosage by Jar Test
11. Determination of Alkalinity
12. Determination of Nitrate
13. Determination of Phosphate
14. Heavy metals determination using AAS (Demo)
L — 45; P - 30; Total Hours =75
TEXT BOOKS:
1. GargSK, “Water Supply Engineering”, Khanna Publications, 27" Edition,

2015

2. Mackenzie L. Davis, Ph.D., P.E., BCEE. Water and Wastewater
Engineering: Design Principles and Practice, Second Edition (McGraw-Hill
Education: New York, 2020.

3. Metcalf and Eddy, “Wastewater Engineering Treatment, Disposal and
Reuse”, Tata McGraw Hill, 2007.

4. Modi.P.N., “Sewage Treatment and Disposal and Wastewater
Engineering”, Standard Book House, New Delhi, 2008

B.S. Abdur Rahman Crescent Institute of Science and Technology 100



B.Tech. Civil Engineering Regulations 2021

REFERENCES:
1. APHA., “Standard methods for the examination of Water and Waste Water”,
American Public Health Association, United States, 2013.
2. Bureau of Indian Standards, “Indian Standard Drinking water —
Specification- 1IS10500: 2012, New Delhi.
3. Water and Wastewater analysis — Manual, Central Pollution Control Board,
New Delhi, 2011.

COURSE OUTCOMES:

At the end of the course the student will be able to

CO1.: forecast population, estimate quantity of water demand, characterize water
guality and design treatment units

CO2: describe advanced treatments for water, water storage facilities and analyze
distribution network

COa3: explain the sewerage systems, estimate wastewater flows & storm runoff,
characterize quality of wastewater and design the primary wastewater treatment
units

CO4:describe the secondary treatment of wastewater

CO5: describe the methods for wastewater disposal & sludge handling.

Board of Studies (BoS): Academic Council:
16" BoS of Civil held on 05.01.2022. 18" Academic Council held on
24.02.2022
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 PO9 PO PO PO PSO1 PSO2 PS03
10 11 12

coi | - - M - - L H L M M M L H
co2 L H L M M M L H
co3 M L H L M M M L H
co4 M H L M M M L H
cos L M H L M M M L H

Note: L - Low Correlation M -Medium Correlation H - High Correlation

SDG No.6 : Clean Water and Sanitation

The understanding of water and wastewater treatment leads to the development
of sustainable technologies for treatment and management of water and
wastewater.
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CED 2105 TRANSPORTATION L T P C
SDG: 8 ENGINEERING 3 0 0 3

COURSE OBJECTIVES:

The Objectives of the course are

COBL1:To impart knowledge on urban transportation planning

COB2:To understand the highway engineering principles

COB3:To impart knowledge on the concepts of geometric design of highways
COB4:To gain knowledge on various types of intersections and its geometric
design

COB5: To explain the modern techniques used in urban transportation
planning

MODULE | INTRODUCTION 8
Role of Transportation Engineering; Modes of transportation- Their importance
and limitations- Urban Transportation Planning Process, Urban Travel and
Transportation Systems Characteristics, Function and form of urban
structures, services, classification of urban centers, growth patterns, urban
transport problems, Transport Behavior of Individuals and Households, Land
use/ Transportation systems, land value and congestion, access and business
migration.

MODULE I HIGHWAY ENGINEERING 8
Importance of Highway Transportation; Highway Planning- Principle of
Highway Planning - Highway Alignment Requirements, Engineering Surveys
for Highway locations. Road developments -Jayakar Committee and
Recommendations, Twenty year Road Development Plan, IRC, Institutions -
HRB, NHAI, MORTH and CRRI) - Financing, Privatization of Highways,
Highway Alignment Requirements, Engineering Surveys for Highway
locations.

MODULE |li GEOMETRIC DESIGN OF HIGHWAYS 12
ENGINEERING

Classification and Cross section of Urban and Rural Roads (IRC),Highway

Cross sectional Elements — Right of way, Carriage way, Road Width, Camber,

Kerbs, Shoulders and Footpaths ( IRC Standards), Sight distances — Factors

affecting sight distances — PIEV theory, Stopping Sight Distance (SSD),

Overtaking Sight Distance (OSD), Sight Distance at Intersections, Intermediate
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Sight Distance and lllumination Sight Distance (Derivations and Problems in
SSD

and OSD), Design of Horizontal Alignments — Super elevation, Widening of
pavements — Gradient — Horizontal Curves and Transition Curves ( Derivation
of Formulae and Problems) - Design of Vertical Alignments, Geometry design
of hill roads — hairpin bends

MODULE IV INTERSECTIONS

Intersections — Type of intersections- Basic considerations — simplicity —
uniformity — Maneouvre Elements — Separation of conflict points — Design
Elements — Design Speed — Intersection Curves — Super elevation for curves at
Intersection — Intersection Sight Distance. Rotary and Signalized Intersections
grade separated interchanges such as flyovers, underpasses, overpasses,
concept of Integrated Inter Model transit system.

MODULE V MODERN URBAN TRANSPORTATION
Introduction to Urban Freight Transportation and Urban Mass Transportation
Systems. Characteristics of buses, bicycles, Para transit, rapid transit, Traffic
Restraint Techniques and methods. Classification, mass and rapid transit
system, Introduction to Intelligent Transportation System (ITS), Public Transport
policy, intermediate.

L- 45; Total Hours — 45

TEXT BOOKS:
1. Johnson victor, S.Ponnuswamy, Urban Transportation, Planning,
Operation and Management, McGraw-Hill Pvt. Ltd, 2012.
2. Kadiyali.L.R., Principles and practice of highway engineering
Khanna Technical Publications, Delhi, 2005.
3. Khanna.K and Justo CEG., Highway engineering, 10" edition Khanna
Publishers, 2010.

REFERENCES:

1. Johnson Victor and S. Ponnuswamy., “Urban Transportation: Planning,
Operation and Management” McGraw-Hill Education Private
Limited2012.

2. Sigurd Grava, “Urban Transportation Systems”, McGraw Hill
Professional,2013.

COURSE OUTCOMES:
At the end of the course, students will be able to
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CO1.: describe the urban transport planning process and various Characteristics

of urban forms

CO2: ascertain knowledge on highway alignment requirements and engineering

surveys for highway locations

CO3: explain geometric design of various cross sectional elements and factors

affecting the sight distances

CO4: demonstrate the constructions of intersection design and to know the

concept of integrated inter modal transit system.

CO5: compile the modern urban transportation such as Para transit, rapid transit

and intelligent transportation system.

Board of Studies (BoS) :
16"BoS of Civil held on 05.01.2022

Academic Council:

18" Academic Council held on

24.02.2022
PO PO
POL | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO | PO9 | | POLL | 7| PSOL | PSO2 | PSO3
co1 L L M L L L L M L | L L L L L L
co2 L L M L L L M | M L L L L L L
co3 L L M L L L M | M Lo L L L L L L
co4 L L L L L L M L Lo L L L L L
cos L L L L L L M L L | L L L L L

Note: L - Low Correlation M - Medium Correlation

SDG 8 : Decent Work and Economic Growth

The transportation engineering Promote sustained, inclusive and sustainable

economic growth.

H - High Correlation
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CED 2106 CONCRETE AND HIGHWAY L T P C
SDG: 11 LABORATORY 0 0 2 1

COURSE OBJECTIVES:

The objective of the course is to impart hands on training on

COB1: methods of measuring workability of fresh concrete

COB2: concrete mix design as per Indian and ACI method

COB3: testing hardened concrete samples

COB4: testing of aggregates used for Highway Engineering

COB5: testing and quality assurance of bitumen used for Highway Engineering

MODULE | FRESH CONCRETE PROPERTIES

Concrete constituent materials and performance tests as per Indian Standards:
Overview — Workability of concrete : Slump test, compaction factor test, flow table
test and Vee Bee consistometer test — Influence of water-cement ratio on
workability.

MODULE I CONCRETE MIX DESIGN
Concrete mix design as per Indian Standards and ACI committee method for the
given materials and set variables — validation of mix design.

MODULE Il HARDENED CONCRETE PROPERTIES

Compressive strength test on cubes and cylinder specimen, flexural strength test
on concrete prism, splitting tensile strength test on concrete cylinder, Young’s
modulus of concrete : Testing as per relevant Indian Standards and interpretation
of results.

MODULE IV AGGREGATES FOR HIGHWAY APPLICATION

Materials used in Highway Engineering and performance tests as per Indian
Standards : Overview — Testing on aggregates : Impact strength - crushing
strength - abrasion resistance - water absorption

MODULE V PROPERTIES OF BITUMEN

Grades of Bitumen: Overview. Tests on Bitumen - Penetration, Softening point,
Ductility, Specific gravity, Binder content in bituminous mixture and Marshal
stability test.

P-30; TOTAL HOURS - 30
TEXT BOOKS:

B.S. Abdur Rahman Crescent Institute of Science and Technology 105



B.Tech. Civil Engineering Regulations 2021

1. SanthaKumar,A.R.,“ConcreteTechnology”,Oxford University
Press,Chennai 2007.

2. Shetty, M.S., “Concrete Technology — Theory and Practice”, S. Chand &
Company Limited, New Delhi,2008

REFERENCES:

1. IS 1199 (1959) R 2004, “Methods of Sampling and Analysis of Concrete”,
Bureau of Indian Standards, New Delhi.

2. 1S 10262 (2009), “Guidelines for Concrete Mix Design Proportioning”,
Bureau of Indian Standards, New Delhi.

3. ACI 211.1-19 (R 2002), “Standard Practice for Selecting Proportions for
Normal, Heavy weight, and Mass Concrete” American Concrete Institute,
Detroit, USA.

4. 1S516 (1959) R 2004, “Method of Tests for Strength of Concrete”, Bureau
of Indian Standards, New Delhi.

5. IS 5816(1999) R 2004, “Method of Test Splitting Tensile Strength of
Concrete”, Bureau of Indian Standards, New Delhi.

6. IS 383 (1970), “Specification for coarse and fine aggregate from natural
sources for concrete”, Bureau of Indian Standards, New Delhi.

7. IS 2386 - Partl (1963), “Methods of test for aggregates for concrete-
Particle size and shape”, Bureau of Indian Standards, New Delhi.

8. IS 1203 (1978), “Determination of penetration of bitumen”, Bureau of
Indian Standards, New Delhi.

9. IS 1205 (1978), “Determining softening point of bitumen”, Bureau of
Indian Standards, New Delhi.

10. IS 1208 (1978), “Determination of ductility of bitumen”, Bureau of Indian

Standards, New Delhi.

COURSE OUTCOMES:

At the end of the course, students will be able to

CO1: Find workability of concrete for the give set of materials and conditions
CO2: Perform concrete mix design as per Indian Standards and ACI method for

the given materials and validation

CO3: Assess hardened concrete properties by conducting tests as per Indian

standards.

CO4: Determine the properties of materials used in highway engineering as per

Indian Standards
CO5: Perform the tests to determine the properties of Bitumen as per Indian
Standards
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Board of Studies (BoS):
16"BoS of Civil held on 05.01.2022

Academic Council:
18" AC held on 24.02.2022

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9

PO
10

PO

PO
12

PSO1

PS0O2

PS03

co1

COo2 M M H
COo3 M M H
COo4 M M H
CO5 M H H

Note: L - Low Correlation M - Medium Correlation

H - High Correlation

SDG 11: Make cities and human settlements inclusive, safe, resilient and

sustainable

Making of durable concrete by properly understanding the properties of concrete
constituent materials, expected strength, exposure conditions and application; and
Building Highway Infrastructure by proper understanding of materials and its
properties make the human settlements safe and resilient and leads to sustainable

development.
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GED 2101 ESSENTIAL SKILLS AND APTITUDE L T P C
SDG: 17 FOR ENGINEERS o 0 2 1

COURSE OBJECTIVES:

COBL1:To enable them to make effective business presentations
COB2:To train them to participate in group discussions
COB3:To enhance the problem-solving skills

COB4:To train students in solving analytical problems

MODULE | ORAL DISCOURSE 07
Importance of oral communication-verbal and non-verbal communication,
Presentation Strategies- one minute presentation (using Audacity/vocaro) -
Effective listening skills, listening for specific information

MODULE I VERBAL COMMUNICATION 08
Understanding negotiation, persuasion & marketing skills - Listening to short
conversations & monologues - Group Discussion techniques - Role plays -
Interview techniques

MODULE Il BASIC NUMERACY 08
Simplification and Approximation — Competitive Examination Shortcut
Techniques - Number Systems - Simple and Compound Interest-Progression

MODULE IV  ANALYTICAL COMPETENCY 07
Blood Relations — Clocks and Calendars — Coding and Decoding — Analytical
Reasoning(Linear Arrangement, Circular Arrangement, Cross Variable
Relationship and Linear Relationship)— Directions .

P — 30; Total Hours- 30

REFERENCES:

1. Whitby, Norman (2014). Business Benchmark: Pre-Intermediate to
Intermediate. Cambridge University Press, UK

2. Swan, Michael (2005). Practical English Usage, Oxford University
Press

3. Bhattacharya. Indrajit (2008). An Approach to Communication Skills,
DhanpatRai& Co., (Pvt.) Ltd. New Delhi.

4. Tyra .M, Magical Book On Quicker Maths, BSC Publishing Company
Pvt. Limited, 2009

5. R. S. Aggarwal, Quantitative Aptitude for Competitive Examinations,
S. Chand Limited, 2017
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o

R. S. Aggarwal, A Modern Approach to Verbal & Non-Verbal
Reasoning, S. Chand Limited, 2010
Khattar Dinesh, The Pearson Guide to Quantitative Aptitude for

Competitive Examinations, 3e, Pearson India, 2016

Rajesh Verma, Fast Track Objective Arithmetic Paperback, Arihant

Publications (India) Limited, 2018

Arun Sharma Teach Yourself Quantitative Aptitude Useful for All
Competitive Examinations, McGraw Hill Education (India) Pvt. Limited,

2019.

COURSE OUTCOMES:
CO1: Make effective business presentations
CO2: Speak English intelligibly, fluently and accurately in group discussions
COa3: To apply the various problem-solving techniques

CO4: Understand and solve aptitude problem

Board of Studies (BoS) :

13"BoS of the Department of

English held on 17.6.2021

Academic Council:
17" AC held on 15.07.2021

PO

PO

PO

PO

PO

PO

PO

PO

PO

PO
10

PO
11

PO
12

PSO

PSO PSO

co1

Co2

Co3

CO4

CO5

Note: L - Low Correlation

M - Medium Correlation

H - High Correlation

SDG 17: Strengthen the means of implementation and revitalize the global

partnership for sustainable development.

Statement: This course ensures capacity building and skills development

requisite for implementing global partnership.
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SEMESTER IV

CED 2201 MECHANICS OF SOILS L T P C
SDG: 11 3 0 2 4

COURSE OBJECTIVES:

The objectives of the course are
COB1: To familiarize the students with geotechnical terminology and
impart knowledge on index properties and hydraulic properties of soil.
COB2: To provide knowledge on the effective stress behavior and stress
distribution for different loading condition.
COB3: To understand the concepts in compaction and consolidation of
solil.
COB4: To enable the students to determine the shear strength of the soil.
COB5: To provide an understanding on slope stability in soil.

MODULE | INDEX PROPERTIES AND HYDRAULIC 12
PROPERTIES OF SOILS

Introduction: Nature of Soil - Problems with soil - Index properties: Phase relation
- Sieve analysis - Sedimentation analysis- Atterberg limits — Field Density —
Classification of soils for engineering purpose - Hydraulic properties: Soil water
- Various forms- Influence of clay minerals - Capillary rise - Permeability -
Darcy’s Law- Permeability measurement in the laboratory — Introduction to Flow
nets — Simple problems.

MODULE I EFFECTIVE STRESS AND STRESS 8
DISTRIBUTION IN SOIL

Effective stress concepts in soil — Total, neutral and effective stress distribution

in soil - Stress distribution in soil media - Boussinesque formula- stress due to

line load, circular and rectangular loaded area - approximate methods - Use of

influence charts - Westergaard equation for point load.

MODULE 1l COMPACTION AND CONSOLIDATION 8
Soil compaction - factors affecting compaction - field compaction methods and
monitoring — Consolidation - Terzaghi's one dimensional consolidation theory —
Consolidation Settlement - Problems - Laboratory consolidation test - Field
consolidation curve.

B.S. Abdur Rahman Crescent Institute of Science and Technology 110



B.Tech. Civil Engineering Regulations 2021

MODULE IV SHEAR STRENGTH 8
Shear strength of cohesive and cohesion less soils - Mohr - Coulomb failure
theory - Saturated soil and unsaturated soil (basics only)-Strength parameters -
Measurement of shear strength, direct shear, triaxial compression, UCC and
Vane shear tests-types of shear tests based on drainage and their applicability.

MODULE V SLOPE STABILITY 9
Slope failure mechanisms - Modes of failure- Infinite slopes - Finite slopes - Total
and effective stress analysis - Stability analysis for purely cohesive and c-¢ soils
- Friction circle method - Stability number - Slope protection measures.

PRACTICALS

List of Experiments

Specific gravity of soil grains

Grain size distribution by Sieve analysis and Hydrometer analysis,
Relative density of sands

Atterberg limits test.

Field density test (Core cutter and sand replacement methods).
Permeability determination (constant head and falling head methods)

N o g s wDdPRE

Determination of moisture - density relationship using Standard Proctor

Compaction test.

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

9. Determination of shear strength parameters - Direct shear test on cohesion

less soil, Unconfined Compression test on cohesive soil, Triaxial

compression test and Vane shear test.

L-45; P-30; Total Hours- 75

TEXT BOOKS:

1. Gopal Ranjan and Rao, A.S.R., “Basic and Applied Soil Mechanics”, New
Age International Publishers, New Delhi, 3" edition, 2016.

2. Igbal H Khan., “A text book of Geotechnical Engineering”, Prentice Hall
of India, New Delhi, 3" edition, 2012.

3. Punmia, B.C, Ashok Kumar Jain and Arun Kumar Jain., “Soil Mechanics
and Foundations”, Laxmi Publications Pvt. Ltd., New Delhi, 17" edition,
2017.

4. Venkatramaiah, C., “Geotechnical Engineering”, New Age International
Publishers, New Delhi, 6" edition, 2018.

REFERENCES:

B.S. Abdur Rahman Crescent Institute of Science and Technology 111



B.Tech. Civil Engineering Regulations 2021

1. Coduto, D.P, Man-chu Ronald Yeung and Wiliam A Kitch.,
“Geotechnical Engineering Principles and Practices”, Prentice Hall of
India Private Limited, New Delhi, 2010.

2. Das, B.M. and Khaled Shoban., “Principles of Geotechnical
Engineering”, 9" Edition, Thomas Brooks/ Cole Publishing Company,
2016.

3. McCarthy, D.F., “Essentials of Soil Mechanics and Foundations — Basic
Geotechniques”, 7" Edition, Prentice-Hall, New Jersey, 2014.

4. Muni Budhu., Soil Mechanics and Foundations., 3" edition, John Willey
& Sons, Inc., New York, 2010.

COURSE OUTCOMES:

At the end of the course, students will be able to

CO1: determine the index properties and hydraulic properties of soil and classify
soil for engineering purpose.

CO2: analyze effective stress and stress behaviour of soil under various loading
condition in soil.

CO3: assess consolidation settlement and incorporate various compaction
methods.

CO4: ascertain the behaviour of soil based on shear strength parameters.
COb5: analyze the stability of soil and suggest suitable protection measures

Board of Studies (BoS) : Academic Council:
16" BoS of CIVIL held on 05.01.2022 18" Academic Council held
on 24.02.2022

PO PO PO
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 PSO1 PSO2 PSO3

10 11 12

co1 M M L M M L L M H

Cco2 H L L L M L L L M

COo3 H L L L M L L L H

CO4 H L L L L L L L H

CO5 M L M M M L L M L

Note: L - Low Correlation M - Medium Correlation H - High Correlation

SDG 11 : Make cities and human settlements inclusive, safe, resilient and sustainable.
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Statement : The impart of knowledge on basic soil properties and their behavior under
different stress conditions helps in designing an economical and safe foundation
leading to construction of resilient infrastructure.
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CED 2202 STRUCTURAL ANALYSIS - | L T P C
SDG: 9& 11 3 0 0 3

COURSE OBJECTIVES:

COBL1: To provide in-depth knowledge of the analysis of structures by the
slope - deflection method.

COB2: To impart knowledge on the analysis of beams and frames by
moment distribution method.

COB3: To understand the fundamental concepts of beams curved in plan.
COB4: To provide knowledge on the analysis of beams using moving loads
and influence lines.

COB5: To enable the students to understand the influence lines for
indeterminate structures.

MODULE | SLOPE DEFLECTION METHOD 9
Continuous beams and rigid frames (with and without sway) — Symmetry
and ant symmetry - Simplification for hinged end - Support

displacements.

MODULE 1l MOMENT DISTRIBUTION METHOD 9
Stiffness and carry-over factors - Distribution and carryover of moments -
Analysis of continuous Beams - Plane rigid frames with and without sway -
Naylor's simplification.

MODULE 1l BEAMS CURVED IN PLAN 9
Introduction to curved beams - Analysis of beams curved in plan- Circular
arc cantilever — Semi-circular beams fixed at two ends and subjected to
central concentrated load - Circular ring beams.

MODULE IV  MOVING LOADS AND INFLUENCE LINES 9
FOR DETERMINATE STRUCTURES

Influence lines for reactions in statically determinate structures — Influence

lines for member forces in pin-jointed frames — Influence lines for shear force

and bending moment in beam sections — Calculation of critical stress

resultants due to concentrated and distributed moving loads.

MODULE V INFLUENCE LINES FOR INDETERMINATE 9
STRUCTURES
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Muller Breslau’s principle — Application of Muller Breslau’s principle to

determinate beams and continuous beams.

L — 45; Total Hours — 45

TEXT BOOKS:

1.

Bhavikatti, S. S., “Structural Analysis - I, Vikas Publishing House Puvt.
Ltd., 4™Edition, New Delhi, 2011.

2. Devdas Menon, “Structural Analysis”, Alpha Science International
Ltd., 2"Edition, New Delhi, 2017,

3. Muthu, K. U., Azmi lIbrahim, Vijayanand, M., and Maganti
Janardhana, “Basic Structural Analysis”, |.K. International Publishing
House Pvt. Limited, 3"Edition, New Delhi, 2017.

4. Salah Khalfallah, “Structural Analysis 2: Statically Indeterminate
Structures”, John Wiley & Sons, New York, 2018.

REFERENCES:

1. Bhavikatti, S. S., “Structural Analysis - Il, Vikas Publishing House
Pvt. Ltd., 4"Edition, New Delhi, 2013.

2. Gambhir, M.L., “Fundamentals of Structural Mechanics and
Analysis”, Publisher, PHI Learning Pvt. Ltd., New Delhi, 2011

3. Das Madan Mohan, Das Bhargab Mohan and Saikia Mimi Das,
“Structural Analysis”, PHI Learning Pvt. Ltd., New Delhi, 2011.

4. Vaidyanathan, R., and Perumal, P, “Structural Analysis, Volume 2",

Laxmi Publications, 2"Edition, New Delhi, 2006.

COURSE OUTCOMES:
At the end of the course, the students will be able to
CO1: plot the bending moment diagram and shear force diagram of

indeterminate structures by using the slope deflection method.
CO2: construct the bending moment diagram and shear force diagram of

indeterminate structures by using the moment distribution method.
COa3: analyse the curved beams subjected to loads in the plane of curvature.
CO4: valuate and construct statically determinate structures from the

influence lines.
CO5: generate the influence line diagram for continuous beam using Muller

Breslau’s principle.

Board of Studies (BoS): Academic Council:
16" BoS of CE held on 5.1.2022 18" Academic Council held

on 24.02.2022
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PO PO PO PO PO PO PO PO PO PO PO PO PSO
PS0O2 PS03

1 2 3 4 5 6 7 8 9 10 11 12 1
COo1 M L M
co2 M L M
co3 H H M L M H
co4 H H M L M H
cos5 H H M L M H

Note: L - Low Correlation

SDG - 9

M - Medium Correlation

industrialization and foster innovation

SDG - 11 : Make cities and human settlements inclusive, safe, resilient and

sustainable

Statement : Analysis of structures is more essential to ensure safe and sustainable

building.

H - High Correlation

Build resilient Infrastructure, promote inclusive and sustainable
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CED 2203 STRUCTURAL CONCRETE L T P C
SDG: 9& 11 DESIGN 3 0 2 4

COURSE OBJECTIVES:

COB1: To introduce the fundamental concepts of reinforced concrete
materials with an emphasis on the various methods of design and also
design the beam under flexure & shear

COB2:To impart knowledge to students about the design of concrete one-
way & two-way slabs as per Indian Standards.

COB3: To design the short and slender columns subjected to axial load as
well as combined axial load and bending moment.

COB4: To be familiar with various types of footings and design the
foundation for RC structures.

COB5: To understand the concepts of structural behaviour of staircases and
design the staircase for buildings.

MODULE | STRUCTURAL RC DESIGN CONCEPTS & DESIGN 9
OF BEAMS

Objectives of structural design — Concept of the elastic method, ultimate load
method and limit state method — Advantages of Limit State method over
other methods - Limit State Design philosophy as per IS Code
recommendations - Fundamental assumption —Linear elastic analysis of
composite sections — Flexural and shear behaviour of reinforced concrete —
Analysis and Design of singly and doubly reinforced rectangular and flanged
sections — Behaviour and design of torsion — Mechanisms of bond resistance
— Flexural bond — Anchorage bond.

MODULE 1 DESIGN OF SLABS 9
Behaviour of slabs spanning in one and two directions - Design of one way
simply supported and continuous slabs - Design of two-way slabs for various
edge conditions.

MODULE 1l DESIGN OF COLUMNS 9
Classification of columns — Behaviour of RC columns - Design of short
columns under axial compression, combined axial compression with uniaxial
and biaxial bending.

MODULE IV DESIGN OF FOOTINGS 9
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Types of footings — Pressure distribution under footings - Design of Isolated
rectangular footings with concentric column loads — Design of Isolated
rectangular footings with eccentric column loads - Design of circular footings
with concentric column loads - Design of combined rectangular footings.

MODULE V DESIGN OF STAIRCASES 9
Dimensioning and Types of staircases — Structural behaviour of staircases —
Loads on staircases - Design of stair slabs spanning transversely and
longitudinally.

PRACTICALS
List of Exercises

1. Introduction to STAAD.Pro, Model generations, Assigning Loads,
Creating Load Combinations, Analysis and Design
Analysis and Design of a simply supported beam
Analysis and Design of a continuous beam
Analysis and Design of plane frames with two bay five-storey (G+4)
Analysis and Design of space frames with single-bay two-storey (G+1)
Design of foundation for the space frames with single-bay two-storey
(G+1)
7. Design of staircase with single-bay two-storey (G+1)

© gk wbn

L — 45; P- 30; Total Hours — 75

TEXT BOOKS:

1. Krishna Raju, N., “Design of RC Structures”, CBS Publishers and
Distributors, New Delhi, 2008.

2. Pillai, S.U., and Wight, R.G., “Reinforced Concrete Design”, Tata
McGraw Hill Publishing Company Ltd., New Delhi, 2016.

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

4. Sarma, T.S., “Design of R.C.C. Buildings using Staad Pro V8i with
Indian Examples: Static and Dynamic Methods”, Educreation
Publishing, New Delhi, 2017.

5. Sham Tickoo, “Exploring Bentley STAAD.Pro V8i (SELECT series
6)”, CADCIM Technologies, USA, 2017.

6. Varghese, P.C., “Limit State Design of Reinforced Concrete”,
Prentice Hall of India, New Delhi, 2008.

Codes /Standards
1. IS 456 :2000, Indian Standard for Plain and Reinforced
Concrete- Code of Practice,BIS, New Delhi
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2. SP:16: Design Aids for Reinforced Concrete to IS : 456-1978,

BIS, New Delhi
3. SP:34 : Handbook Concrete Reinforcement and Detailing,
BIS, New Delhi
REFERENCES:

1. Bandyopadhyay. J.N., "Design of Concrete Structures”,
Prentice Hall of India Pvt. Ltd., New Delhi, 2008.

2. Ghosh Karuna Moy, “Practical Design of Reinforced Concrete
Structures”, PHI Learning Pvt. Ltd., New Delhi, 2010.

3. M. N. Hassoun, M.N and Akthem Al-Manaseer, “Structural
Concrete: Theory and Design”, Sixth Edition, John Wiley &
Sons, New York, 2015.Syed Mehdi Ashraf, “Practical Design
of Reinforced Concrete Buildings”, CRC Press, Florida, 2017.

4. Wight, J.K., “Reinforced Concrete: Mechanics and Design”,
Pearson, 7"Edition, London, 2016.

COURSE OUTCOMES:

At the end of the course, the students will be able to

CO1: demonstrate various design philosophies in concrete structures and
design the beams under flexure and shear.

CO2: apply the codal provisions for the design of slabs.

CO3: employ the codal provisions for the design of reinforced concrete
columns.

COd4: ildentify the suitable type of footing for RC structures and design as
per standards.

CO5: design and construct an appropriate staircase for buildings.

Board of Studies (BoS) : Academic Council:
16" BoS of CE held on 5.1.2022 18" Academic Council held on
24.02.2022
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | POS | PO9 Zg PO11 | PO12 | PSO1 PS02 PSO3

col | H L H L H L L M
co2 H L H L H L L M
co3 | H L H L H L L M
co4 | H L H L H L L M
cos H L H L H L L M

Note: L - Low Correlation M - Medium Correlation H - High Correlation
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SDG - 9 : Build resilient Infrastructure, promote inclusive and sustainable
industrialization and foster innovation

SDG - 11 : Make cities and human settlements inclusive, safe, resilient and sustainable
Statement: Efficient reinforced concrete design is a prerequisite of safe, resilient and
sustainable building construction.
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CED 2204 ESTIMATIONANDCOSTING L T P C
SDG: 8 OF INFRASTRUCTURE > o0 2 3
PROJECTS

COURSE OBJECTIVES:
COB1:To understand the basic concepts of planning and estimation of
buildings.
COB2: To impart knowledge on various methods of detailed estimation
of buildings.
COB3: To introduce the concepts of specification writing and rate
analysis and tendering process.
COB4: To enable knowledge on quoting tenders and contracts.
COB5: To provide understanding on valuation engineering and report
preparation.

MODULE | INTRODUCTION 4+4
Estimation- Necessity of Estimation - Duties and requirements of a good
Quantity Surveyor- Types of Estimates- Approximate and Detailed Estimates
- Taking off Quantities - Units of measurements — Measurement Books —
Consideration for Deductions of openings — Painting co-efficients - Task/Out-
turn work — Standard Data Book - Schedule of rates - Revision of rates -
Market Rates- Lead and Lift - Cost of conveyance and handling charges —
Lump sum and Contingencies - Planning and layout of residential building —
size of rooms, floor area, height and thickness of walls.

MODULE I DETAILED ESTIMATE 7+8
Load Bearing and Framed Structures - Calculation of quantities of earthwork,
brick work, RCC, PCC, Plastering, white washing, colour washing and
painting / varnishing — Long Wall and Short Wall method — Centre line
method— Problems — Tutorial in Excel work sheet.

MODULE |li SPECIFICATIONS AND ANALYSIS 7+6
OF RATES

Specifications - Detailed and General specifications - Standard specification

— Advantages of Standard specifications - Writing standard specifications with

reference to Tamilnadu Building Practice / Indian Standards / NBC - Examples

- Analysis of rates — Earthwork -Brickwork — P.C.C and R.C.C — Plastering —

Painting - Flooring.
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MODULE IV TENDERS AND CONTRACTS 5+6
Tenders — Tender procedures and drafting - Tamilnadu Tender Transparency
Act — e-tendering — Encryption and Decryption — Contracts — Types of
contracts — Construction contract documents.

MODULE V VALUATION  AND  TECHNICAL 7+6
REPORT WRITING

Value and Cost- Purpose of valuation — Basic terms in valuation - Factors
affecting the value of a property —Mortgage and Lease -Problems on
determination of Sinking Fund - Problems on calculation of Depreciation -
Methods of valuation of Buildings —Technical report writing — Necessity -
Points to be considered — Documents to be enclosed — Report writing for
construction of residential building, roadwork’s and water treatment plants.

L —-30; P-30; Total Hours — 60

TEXT BOOKS:
1. Chakraborti.M., “Estimating, Costing, Specification & Valuation in Civil
Engineering”, Chakraborti Publishers, 24" Edition, 2010.
2. Dutta, B.N., “Estimating and Costing in Civil Engineering”, UBS
Publishers & Distributors Pvt Ltd; 28" Revised Edition, New Delhi,
2020.

REFERENCES:
1. Kohli, D.D and Kohli, R.C., “A Text Book of Estimating and Costing
(Civil)’, S Chand Publishers, 13" edition, New Delhi, 2013.
2. Rangwala, “Estimating, Costing and Valuation”, Rangwala Publishers,
17" edition, 2017.

COURSE OUTCOMES:

At the end of the course, students will be able to

CO1.: plan and estimate different items of work for buildings.

CO2:estimate the quantities of items of works involved in construction of
residential and commercial building in detail

COa3:prepare specification report and analyse the rate involved for each item
of works to be done.

CO4:quote tenders and contract agreements in construction field.
COb:determine the value of a building and also excel in technical report
writing
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Board of Studies (BoS) : Academic Council:
16" BoS of CIVIL held on 05.01.2022 18™ Academic Council held
on 24.02.2022

PO PO

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 10 PO11 12 PSO1 | PSO2 | PSO3
co1 M H L M L M L H
Cco2 H H M M M H M M L H
COo3 M M L M L M L M L M L H
CO4 M L L L M M L L M H
CO5 L L L L L M L M L H

Note: L- Low Correlation M - Medium Correlation H -High Correlation
SDG 8 : Promote sustained, inclusive and sustainable economic growth.
Statement : The holistic approach of estimating a building with in-depth description of the

expenditures needed paves the way to prevent project cost overruns and promotes
economic growth of the nation.
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CED 2205 WATER RESOURCES L T P C
SDG: 9 ENGINEERING 3 0 0 3

COURSE OBJECTIVES:

COB1: To provide the basic knowledge on crop water requirements and
soil moisture irrigation relationship.

COB2:To develop idea on various irrigation methods and minimizing
water losses.

COB3:To expose the students on various canals and tank irrigation
systems.

COB4: To equip knowledge related to the impounding structures.
COBb5:To familiarize with the concept of diversion structures and irrigation
management

MODULE | INTRODUCTION 9
Irrigation - Need, merits and demerits of irrigation — Crop and crop seasons
in India - Duty — Duty Delta relationship — Factors affecting duty - Irrigation
efficiencies - Consumptive use of water —Soil moisture irrigation
relationship — Field capacity -Determination of depth and frequency of
irrigation - Irrigation schemes - Planning and Development of irrigation
projects.

MODULE 1 IRRIGATION METHODS 8
Types of irrigation — Surface and Sub surface irrigation — Techniques for
water distribution - Flooding Methods - Canal irrigation — Lift irrigation —
Tank irrigation — Sprinkler irrigation — Drip irrigation — Need for optimization
of water use - Minimizing irrigation water losses.

MODULE Il WATER CONVEYANCE AND STORAGE 9
STRUCTURES

Canal - Classification of canals - Alignment of canals — Canal lining —

Types of lining - Unlined canal - Kennedy’s and Lacey’s Regime theory -

Canal drops — Types and functions - Tank - Isolated tanks — Tanks in

series — Embankments - Tank Outlets/Tank Sluices - Surplus weir.

MODULE IV  IMPOUNDING STRUCTURES 10
Weirs —Types and functions - Elementary profile of a weir — Weirs on
pervious foundations — Seepage analysis -Bligh’s and Khosla Theories —
Dams — Site selection - Factors affecting location and type of dams -
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Gravity dams — Earth dams — Arch dams — Forces on gravity dams -
Spillways — Types and functions.

MODULE V  DIVERSION STRUCTURES AND WATER 9
RESOURCE MANAGEMENT

Cross drainage works —Types and functions — Diversion head works —

Canal regulators — Cross and Head Regulators — River Training works -

On farm development works - Percolation Pond - Check dams -

Participatory irrigation management — Water users associations -

Changing paradigms in water management — Performance evaluation.

L — 45; Total Hours — 45

TEXT BOOKS:
1. Asawa, G.L., “lrrigation and Water Resources Engineering,” New
age International publishers, 2005.
2. Raghunath H.M., “Irrigation Engineering”, Wiley India Pvt Ltd
Publication, 2012.
3. Santosh Kumar Garg., “lrrigation Engineering and Hydraulic
Structures” Khanna Publishers, New Delhi, 2013.

REFERENCES:
1. Darde P.N., “Irrigation Engineering”, Vayu Education of India, 2"
Edition, 2020.

2. Dilip Kumar Majumdar, “Irrigation Water Management (Principles
& Practices)”, Prentice Hall of India (P) Ltd., New Delhi, 2004.

3. Novak, P, Moffat, A.l.B, Nalluri, C and Narayanan, R, “Hydraulic
Structures”, CRC press, 4™ Edition, 2006.

COURSE OUTCOMES:

At the end of the course the students will be able to

CO1: estimate crop water requirements, irrigation efficiency and the
consumptive use of water for irrigation.

CO2: assess knowledge on different methods of irrigation and optimum
method of irrigation for judicious use of water resources.

CO3:develop a wide knowledge on the canal and tank irrigation system
CO4: identify the major concept of structures like dams, spillways, weirs
and barrage structures.

CO5: determine the knowledge about the functions of diversion structures
and water management.
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Board of Studies (BoS):
16" BOS of Civil held on 5.1.2022

Academic Council:

18" Academic Council
held on 24.02.2022

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 Tc? PO11 FE PSO1 | PSO2 | PSO3
co1 L L L M M
co2 L L L M L L L M
co3 | H H L L M
cos | H H L L L M M
cCos5 | H H L L L L H H L M

Note: L- Low Correlation M - Medium Correlation

SDG 9:

H - High Correlation

Investments in infrastructure are crucial to achieving sustainable

development.

The structures like diversion head works, canal regulators etc are constructed for
the sustainable use of water.
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CED 2206 SURVEY AND SOIL L T P C
SDG: 11 INVESTIGATION CAMP 0 0 2 1

COURSE OBJECTIVES:

The objectives of the course are to impart knowledge on
COB1: the methods of preparing contour maps from the elevation
data.
COB2: longitudinal sectioning profiles &cross-sectional profiles for
a new road, drainage route to compute the volumes of
embankment and excavation.
COB3: the concept of triangulation surveying using a total station.
COB4: the characteristics of a highway curve and also sketch &
set out the excavation markings of a residential building.
COBS5: the execution of real-time soil investigations.

PRACTICALS
List of Experiments:

1. Preparation of elevation & contour map.

2. Preparation of longitudinal sectioning profiles &cross-sectional
profiles for a new road, drainage route.
Computation of reduced level (RL) of points using profile leveling.
Determination of area of survey tract using triangulation surveying.
Determination of the location of a point using GPS.
Determination of the shortest distance between two points and its

o g bk w

gradient by tachometric traversing.
7. Setting out of a Curve for a new road or rail alignment.
8. Marking of foundation for a multi-storey building.
9. Soil Investigation - Conduction of Standard Penetration Test.
10. Soil Investigation - Preparation of bore log & soil profile.

P - 30; Total Hours — 30

TEXTBOOKS:

1. Arora.K.R., “Surveying”, Vol. | & II, 15th Edition, Standard Book
House, New Delhi, 2018.

2. Kanetkar.T.P., “Surveying and Levelling”, Vol. | and Il, Standard
Publication, 2008.

3. Punmia. B.C., Ashok Kumar Jain and Arun Kumar Jain,
“Surveying”, Vol. I, Il and Ill, 15th Edition, Laxmi Publications, New
Delhi, 2015.
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REFERENCES:
1. Clark. D, “Plane and Geodetic Surveying”, Vol. | and II, 6™ edition,
C.B.S. Publishers and Distributors, New Delhi, 2017.
2. Heribert Kahmen and Wolfgang Faig, “Surveying”, Walter de
Gruyter, 2012.

3. James M. Anderson and Edward M. Mikhail, "Introduction to
Surveying”, 7™ Edition, McGraw Hill, 2015.
4. https://civilengineeringnotes.com/surveying/

COURSE OUTCOMES:

After completion of the course, the students will be able to

CO1: plan and execute a survey for topography modeling of terrain and
create a contour map.

CO2: plan and execute the survey for the formation of a new road
alignment by longitudinal sectioning and cross-sectioning profiles and
compute the volumes of embankment and excavation.

COa3: determine the area of a tract of land using triangulation surveying
and determine the location of points using GPS.

CO4: compute the characteristics of a highway curve and set out the
same by an appropriate method and also sketch out the excavation
markings of a residential building and set out the same.

COb5: execute a soil investigation programmed, sketch the soil profile and
compute the safe bearing capacity of the soil.

Board of Studies (BoS) : Academic Council:
16" BoS of CIVIL held on 05.01.2022 18" Academic Council held
on 24.02.2022

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 zg Zf Z;J PSO1 PSO2 | PSO3
co1 H H M L H L L L L L M
CO2 H H H L L L L L L L M
COo3 H H M L H L L L L L M
CO4 H H M L H L L L L L M
CO5 H M M L H L L L L L M

Note: L- Low Correlation M -Medium Correlation H -High Correlation
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SDG 11: Make cities inclusive, safe, resilient and sustainable.

The gained knowledge results in measuring and mapping the city to create a digital
simulation that allows for forecast any event and helps in better decision making for
resilient structures.
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GED 2201 WORKPLACE SKILLS AND L T P C
SDG: 8 APTITUDE FOR ENGINEERS o 0 2 1

COURSE OBJECTIVES:
COB1:To expose them to reading for specific purposes, especially
in
professional contexts
COB2:To expose them to the process of different kinds of formal
Writing
COB3:To prepare the students to be successful in their career
COB4:To familiarize various problem-solving techniques in aptitude
and puzzles.

MODULE | EXTENSIVE READING & WRITING 07
Reading for comprehension - inferring and note-making — Process of writing-
paragraph development - elements of business writing: Email, memos.

MODULE 1 INTENSIVE READING & WRITING 08
Intensive reading and reviewing - Interpretation of charts, graphs - Résumé
- Letter of enquiry, thanksgiving letters.

MODULE Il QUANTITATIVE APTITUDE 08
Percentage - Ratio and Proportion - Profit and Loss — Averages, Allegations
and Mixtures.

MODULE IV LOGICAL COMPETENCY 07
Syllogism — Blood Relations- Number, Alpha and Alpha numeric series -
Puzzles — Cubes and Dice - Odd One Out-Coding and Decoding

P — 30; Total Hours- 30

REFERENCES:

1. Sharma, R.C. and Mohan, Krishna (2010). Business
Correspondence and Report Writing. 4th edition. Tata McGraw Hill
Education Private Limited, New Delhi

2. Whitby, Norman (2014). Business Benchmark: Pre-Intermediate to
Intermediate. Cambridge University Press, UK

3. Tyra .M, Magical Book On Quicker Maths, BSC Publishing Company
Pvt. Limited, 2009

4. R. S. Aggarwal, Quantitative Aptitude for Competitive Examinations,
S. Chand Limited, 2017
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5. R. S. Aggarwal, A Modern Approach to Verbal & Non-Verbal
Reasoning , S. Chand Limited, 2010

6. Khattar Dinesh , The Pearson Guide to Quantitative Aptitude for
Competitive Examinations, 3e, Pearson India , 2016

7. Rajesh Verma, Fast Track Objective Arithmetic Paperback , Arihant
Publications (India) Limited , 2018

8. Arun Sharma Teach Yourself Quantitative Aptitude Useful for All
Competitive Examinations, McGraw Hill Education (India) Pwvt.
Limited, 2019.

COURSE OUTCOMES:
CO1: Demonstrate reading skills with reference to business related texts
CO2: Draft professional documents by using the three stages of writing

CO3: Apply various short cut techniques for solving complicated aptitude
Problems
CO4: To understand various problems and patterns of different ways to

solve it
Board of Studies (BoS) : Academic Council:
13"BoS of the Department of English 17" AC held on 15.07.2021

held on 17.6.2021

PO PO | PO | PSO PSO PSO
PO1 | PO2 | PO3 PO4 PO5 PO6 PO7 PO8 PO9

10 11 12 1 2 3
co1 L H H
COo2 L H
Ccos L M
Cco4 H M
CO5

Note: L - Low Correlation M - Medium Correlation H - High Correlation

SDG 8: Promote sustained, inclusive and sustainable economic growth, full and
productive employment and decent work for all.

Statement:Demonstrating, Drafting and applying various techniques for
sustainable growth to employment.
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GED 2202 INDIAN CONSTITUTIONAND L T P C
SDG: 16 HUMAN RIGHTS 5 0 0 0

COURSE OBJECTIVES:

COB1: To explicate the emergence and evolution of Indian Constitution.
COB2: To have an insight into the philosophy of fundamental rights and
duties, and Directive Principles.

COB3: To differentiate the structure of executive, legislature and
judiciary.

COB4: To understand human rights and its implication - local and
international and redressal mechanism.

MODULE | INTRODUCTION AND BASIC INFORMATION 8
ABOUT INDIAN CONSTITUTION

Meaning of the constitution law and constitutionalism - Historical

Background of the Constituent Assembly - Government of India Act of

1935 and Indian Independence Act of 1947 - The Constituent Assembly

of India - Enforcement of the Constitution - Indian Constitution and its

Salient Features - The Preamble of the Constitution. Citizenship.

MODULE 1l FUNDAMENTAL RIGHTS, DUTIES AND 7
DIRECTIVE PRINCIPLES

Fundamental Rights and its Restriction and limitations in different

complex situations - Directive Principles of State Policy (DPSP) & its

present relevance in our society with examples- Fundamental Duties and

its Scope and significance in nation building - Right to Information Act

2005.

MODULE IlI GOVERNANCE IN INDIA 8
The Union Executive — the President and the Vice-President — The
Council of Ministers and the Prime Minister — Powers and functions. The
Union legislature — The Parliament — The Lok Sabha and the Rajya
Sabha, Composition, powers and functions — Government of the State -
The Governor — the Council of Ministers and the Chief Minister — Powers
and Functions-Elections-Electoral Process and Election Commission of
India - Indian judicial system.
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MODULE IV HUMAN RIGHTS AND INDIAN 7
CONSTITUTION
Human rights — meaning and significance - Covenant on civil and political
rights - Covenant on Economic, Social and Cultural rights - UN
mechanism and agencies - The Protection of Human Rights Act, 1993 —
watch on human rights and enforcement - Roles of National Human
Rights Commission of India - Special Constitutional Provisions for SC &
ST, OBC - Special Provision for Women, Children & Backward Classes.

L — 30; Total Hours— 30
TEXT BOOKS:

1. B.K. Sharma, Introduction to the Constitution of India, 6th ed., PHI
Learning Private Limited, New Delhi 2011

2. Durga Das Basu “Introduction to the Constitution on India”,
(Students Edition.) Prentice —Hall EEE, 19th / 20th Edn. 2008

3. M.P. Jain, Indian Constitutional Law, 7th ed., LexisNexis,
Gurgaon. 2014.

REFERENCES:

1. Fadia B.L “Indian Government and Politics”, Sahitya Bhavan
Publications. 2010

2. Kashyap Subhash C “Our Constitution: An Introduction to India’s
Constitution and constitutional Law, NBT. 2017

3. M.V.Pylee “An Introduction to Constitution of India”, Vikas
Publishing. 2002

4. Sharma Brij Kishore “Introduction to the Indian Constitution”, 8th
Edition, PHI Learning Pvt. Ltd. 2015

5. Latest Publications of NHRC - Indian Institute of Human Rights,
New Delhi.

COURSE OUTCOMES:

At the end of the course, the students will be able to

CO1.: describe the emergence and evolution of Indian Constitution.
CO2: realize the status and importance of fundamental rights,
fundamental duties and directive principles of state policy and relation
among them by understanding the articulation of its basic values under
the Constitution of India.

CO3: compare the various structure of Indian government.

CO4: recognize the human rights, cultural, social and political rights and
its relationship with Indian constitution. .
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Board of Studies (BoS) : Academic Council:
4"BoS of SSSH held on 28.06.2021 17" AC held on 15.07.2021
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO PO PO
10 11 12
Co1 M H M L M M
CO2 H M H M H
CO3 M H M L L
CO4 H H H M M H

Note: L - Low Correlation M - Medium Correlation H - High Correlation

SDG 16: Promote peaceful and inclusive societies for sustainable
development, provide access to justice for all and build effective, accountable
and inclusive institutions at all levels

Application of human, legal and political rights leading to empowerment in
real-life situations for protection of fundamental freedoms and freedom from
violence, abuse, trafficking and exploitation are at the core of human rights.
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SEMESTER V

MSD 3281 ENTREPRENEURSHIP L T P C
SDG: All 1-17. 3 0 0 3

COURSE OBJECTIVES:

COB1: To understand the fit between individual and their entrepreneurial
ambitions.

COB2: To identify the customers and find a problem worth solving.

COB3: To create a business model for solving the problems of customer,
forming solution and present the Business Model Canvas

COB4: To develop a solution for customers' problem and analyze the
problem solution fit & product market fit.

COB5: To build and demonstrate a Minimum Viable Product (MVP) for
startup

MODULE | PROBLEM IDENTIFICATION AND 9
OPPORTUNITY DISCOVERY

Entrepreneurial Thinking, Business Opportunities, Problem Identification,

Design Thinking, Potential solutions, Presentation of the problem- Case

Study

MODULE I CUSTOMER, SOLUTION AND BUSINESS 10
MODEL

Customers and Markets, Identification of Customer Segment, Niche

Segment, Customers Jobs, Pain and Gain, Early Adopters, Value

Proposition Canvas-Case Study, Basics of Business Model-Lean Canvas-

Case Study.

MODULE 1l VALIDATION AND FINANCIALS 10
Blue Ocean Strategy, Solution Demo, Problem — Solution Fit, Minimum
Viable Product- Product Market Fit, Prototype — Case Study. Cost,
Revenues, Pricing, Profitability Checks, Bootstrapping, Initial Financing and
Pitching.

MODULE IV GO TO MARKET 8
Positioning and Branding, Golden Circle model: Sinek's theory value
proposition, Branding Elements, Market Penetration Strategy, Collaboration
Tools and Techniques, Channels — Case Study
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MODULE V MANAGING GROWTH AND FUNDING 8
Sales Planning, Customer Acquisition Strategy, Selling Skills, ldentifying
Funding Sources, Mapping Start-Up Cycle to Funding Options, Funding
Plan, , Creating business valuation

L —45; TOTAL HOURS - 45

TEXT BOOKS:

1. Entrepreneurship Rajeev Roy oxford, 2012.

2. https://web.nen.wfglobal.org/en/home - Wadhwani Foundation

3. W. Chan Kim , Renée A. Mauborgne, “Blue Ocean Strategy: How to
Create Uncontested Market Space and Make the Competition Irrelevant”,
Harvard Business Press, 2015.

REFERENCES:

1. Anil Lamba , “Romancing the Balance Sheet: For Anyone Who Owns,
Runs Or Manages a Business”, HarperCollins Publishers India, 2016.

2. The Process of social value creation: A multiple case study on Social
Entrepreneurship in India, Archana Singh Springer 2016.

3. “Anatomy of Business Plan” — Linda Pinson, OMIM publication , Seventh
Edition, 2008.

4. Running Lean: Iterate From Plan A To a Plan That Works, Ash Maurya,
"O'Reilly Media, Inc.", 28-Feb-2012.

COURSE OUTCOMES:

On completion of the course, students will be able to

CO1: Build an entrepreneurial mindset and reach out the customer to
identify the problem using design thinking process

CO2: Craft solution to the problem through value proposition canvas and
develop a business model using lean canvas

CO3: Provide product solution demo and deliver a minimum viable product

CO4: Work as a team and create brand strategy marketing for
product/service
CO5: Prepare, make an outstanding sale pitch for startup
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CED 3101 STRUCTURAL ANALYSIS -1l L T P C
SDG: 9& 11 3 0 0 3

COURSE OBJECTIVES: The objectives of the course are

COB1: To provide in-depth knowledge on the analysis of structures by the
flexibility matrix method.

COB2:To impart knowledge on the analysis of beams and frames by the
matrix stiffness method.

COB3: To understand the concepts and analyse the various types of arches.
COB4: To provide knowledge on the analysis of cables and suspension
bridges.

COBb5: To provide knowledge on the concepts of plastic theory and to
analyse the beams & rigid frames.

MODULE | FLEXIBILITY MATRIX METHOD 9
Degree of static indeterminacy - Primary structure - Compatibility conditions —
Characteristics of structure — Flexibility and Stiffness — Relation between
stiffness and flexibility co-efficient - Analysis of indeterminate beams, pin-
jointed frames, rigid jointed frames.

MODULE I MATRIX STIFFNESS METHOD 9
Degree of kinematic indeterminacy - Element and global stiffness matrices—
Co-ordinate transformations — Rotation matrix- Compatibility matrix —
transformations of stiffness matrices, load vectors and displacement vectors
— Analysis of Continuous Beams — Analysis of pin-jointed frames and rigid
jointed frames.

MODULE 1 ARCHES 9
Arches structural forms — Examples of arch structures — Types of arches —
Analysis of three-hinged and two-hinged arches — fixed, parabolic and circular
arches — Settlement and temperature effects.

MODULE IV CABLES & SUSPENSION BRIDGES 9
Introduction — Equilibrium of cable — Cable subjected to different kinds of loads
— Forces on anchor cables & towers - Analysis of suspension bridges with
cables with three and two-hinged stiffening girders.
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MODULE V PLASTIC ANALYSIS OF 9
STRUCTURES

Introduction to plastic theory — assumptions in plastic analysis - Plastic

moment of resistance — Plastic modulus — Shape factor — Load factor — Plastic

hinge and mechanism — Basic theorems — Methods of plastic analysis —

Plastic analysis of beams and rigid frames.

L — 45; TOTAL HOURS - 45

TEXT BOOKS:
1. Praveen Nagarajan , “Matrix Methods of Structural Analysis”, CRC Press,
New York, 2018.
2. Singh, P.K, “ Matrix Structural Analysis”, Dorrance Publishing, Pittsburgh,
2020.
3. Bhavikatti, S. S., “Structural Analysis - Il, Vikas Publishing House Pvt. Ltd.,
4™ Edition, New Delhi, 2013.

REFERENCES:
1. Bhavikatti, S. S., “Structural Analysis - |, Vikas Publishing House Pvt. Ltd.,
4™ Edition, New Delhi, 2011.
2. Natarajan, N., and P. Revathi, P., “Matrix Methods of Structural Analysis:
Theory and Problems”, PHI Learning Pvt. Ltd., New Delhi, 2014.
3. T. S. Thandavamoorthy, T.S., “Structural Analysis”, Oxford University
Press, New Delhi, 2011.

COURSE OUTCOMES:

At the end of the course, the students will be able to

CO1: Determine the statically degree of indeterminacy and analyze the beams &
frames by flexibility matrix method.

CO2: Compute the degrees of freedom and apply the stiffness matrix method to
analyse indeterminate beams & frames.

CO3: Categorize and analyse the various structural forms of arches.

CO4: Analyse the cables for various types of loads and evaluate the three and two-
hinged stiffening girder suspension bridges.

COb: Use appropriate assumptions to establish the plastic hinge on beams & rigid

frames.

Board of Studies (BoS) : Academic Council:

18" BoS of CE held on 20" Academic council held on
05.04.2023 13.4.2023
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PO PO PO PO PO PO PO PO PO PO PO PO PSO PSO PSO
1 2 3 4 5 6 7 8 9 10 11 12 1 2 3

cor | H | H L H

co2 | H | H L H

cos | H | H L H

coa | H | H L H

cos | H | H L H

Note: L- Low Correlation M - Medium Correlation H -High Correlation

SDG - 9 : Build resilient Infrastructure, promote inclusive and sustainable

industrialization and foster innovation.

SDG - 11 : Make cities and human settlements inclusive, safe, resilient and

sustainable

Statement : Analysis of structures is more essential to ensure safe and sustainable

building.

B.S. Abdur Rahman Crescent Institute of Science and Technology

139



B.Tech. Civil Engineering Regulations 2021

CED 3102 DESIGN OF SUBSTRUCTURES LT P
SDG: 11 3 0 O

COURSE OBJECTIVES:

COB1: To give exposure on soil exploration and site investigation.

COB2: To provide knowledge on determine bearing capacity of soil and
introduce concepts

on settlement of foundation under load.

COB3: To impart knowledge on contact pressure distribution and design and
proportioning of shallow foundation.

COB4: To enable the students to analyze and design various types of pile
foundation.

COB5: To provide an understanding on earth pressure theories of retaining
structures.

MODULE |  SITE INVESTIGATION AND SELECTION OF FOUNDATION
Scope and objectives- Methods of exploration-auguring and boring- Wash
boring and rotary drilling-Depth of boring-Spacing of bore hole- Sampling-
Disturbed and undisturbed sampling - Sampling techniques- Split spoon
sampler, Thin tube sampler, Stationary piston sampler-Bore log report -
Penetration tests (SPT and SCPT)- Data interpretation (Strength parameters)

MODULE 1l BEARING CAPACITY AND SETTLEMENT OF FOUNDATION
Introduction-Location and depth of foundation- Codal provisions - bearing
capacity of shallow foundation on homogeneous deposits- Terzaghi’s formula
and IS formula -problems - Bearing Capacity from in situ tests (SPT, SCPT
and plate load) - Allowable bearing pressure - Settlement - Components of
settlement - Immediate settlement and Consolidation settlement -
Determination of settlement of foundations on granular and clay deposits -
Allowable settlements - Codal provision - Methods of minimizing settlement,
differential settlement.

MODULE Il SHALLOW FOUNDATION

Types of foundation - Contact pressure distribution below footings — Design of
Isolated footing — Rectangular footing - Combined footings — types -
proportioning - Mat foundation - types - use - proportioning — Strap footing -
Floating foundation principle.
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MODULE IV PILES

Types of piles and their function - Factors influencing the selection of pile-Load

carrying capacity of single pile in granular and cohesive soil. Static formula -
dynamic formulae (Engineering news and Hiley’s) - Capacity from insitu tests
(SPT and SCPT) - Negative skin friction- Group capacity by different methods

(Feld.s rule, Converse Labarra formula and block failure criterion)- Settlement
of pile groups — Pile load test - Interpretation of pile load test results.

MODULE V RETAINING WALLS

Plastic equilibrium in soils - Active and Passive states. Rankine’s theory -
cohesion less and cohesive soil — Coulomb’s wedge theory - condition for

critical failure plane - Earth pressure on retaining walls of simple configurations

— Culmann’s Graphical methods - pressure on the wall due to line load.

L —-45; TOTAL HOURS - 45

TEXT BOOKS:

1.

Gopal Ranjan and Rao, A.S.R., “Basic and Applied Soil Mechanics”, New
Age International Publishers, New Delhi, 3" edition, 2016.

2. Igbal H Khan., “A text book of Geotechnical Engineering”, Prentice Hall of
India, New Delhi, 3" edition, 2012.

3. Punmia, B.C, Ashok Kumar Jain and Arun Kumar Jain., “Soil Mechanics
and Foundations”, Laxmi Publications Pvt. Ltd., New Delhi, 17™ edition,
2017.

4. Venkatramaiah, C., “Geotechnical Engineering”, New Age International
Publishers, New Delhi, 6" edition, 2018.

REFERENCES:

1. Coduto, D.P, Man-chu Ronald Yeung and William A Kitch., “Geotechnical
Engineering Principles and Practices”, Prentice Hall of India Private
Limited, New Delhi, 2010.

2. Das, B.M. and Khaled Shoban., “Principles of Geotechnical Engineering”,
9™ Edition, Thomas Brooks/ Cole Publishing Company, 2016.

3. McCarthy, D.F., “Essentials of Soil Mechanics and Foundations — Basic
Geotechniques”, 7™ Edition, Prentice-Hall, New Jersey, 2014.

4. Muni Budhu., Soil Mechanics and Foundations., 3™ edition, John Willey &

Sons, Inc., New York, 2010.
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COURSE OUTCOMES:

At the end of the course, students will be able to

CO1: Recommend an appropriate site investigation programme for any
construction.

CO2: Explore the bearing capacity of the soil for different types of shallow
foundation and analyze the settlement based on soil condition.

CO3: Propose the size and depth of shallow foundation according to the bearing
capacity and contact pressure distribution.

CO4: Determine the load carrying capacity and settlement of piles.

COb5: Determine the various types of earth pressure and stability of retaining

structures
Board of Studies (BoS) : Academic Council:
18" BoS of CE held on 05.04.2023 20" Academic council
held on 13.4.2023
PO PO
PO1 PO2 PO3 PO4 PO5 [PO6|PO7| PO8 | PO9 10 PO11 12 PS0O1|PS0O2|PS0O3
co1 M M M M- MiL|IM|L|H|H|M|M]|H]|L
co2 M M M - - - L LimM|M|{mM|m|H]|L
co3 M M M |- - S I T e T A N Y TV BV L O
co4 M M M |- - -l -t imimM|IM|IMm]|H|L
cos M M M |- - - L LiM|IM|{M|Mm|[M]|L

Note: L- Low Correlation M - Medium Correlation H -High Correlation
SDG 11 : Make cities and human settlements inclusive, safe, resilient and
sustainable.

Statement: The integrated understanding of design of substructures results in the
development of durable and resilient infrastructure throughout the life span.
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CED 3103 HYDRAULIC AND HYDRAULIC L T P C
SDG: 12 MACHINERY 3 0 2 4

COURSE OBJECTIVES:

The objectives of the course are

COBL1: To expose the concepts of flow measurements

COB2: To familiarize the students with the flow through open channels
and most economical sections.

COB3: To acquire knowledge on the rapidly and gradually varied
flows

COB4: To study about the working principles and characteristics of
various pumps

COB5: To impart knowledge on the working principles and
characteristics of various turbines

MODULE | FLOW MEASUREMENTS 10
Flow through orifices, mouthpieces - Classification - Hydraulic
coefficients - problems, Flow over notches and weirs - Classification -
Equation for discharge over rectangular, trapezoidal notches, V-notch-
- Cippoletti notch - Ventilation of weirs - Discharge over broad crested
weirs, narrow crested, submerged weirs — Problems — Velocity
measurement using floats and current meter.

MODULE 1 FLOW IN OPEN CHANNELS 10
Definition of open channels — Classification - Types of flow -Geometric
properties of open channels - Uniform flow- Velocity measurements -
Chezy’s and Manning’s formulae- Most economical sections -
Derivation of conditions for rectangular, triangular, trapezoidal and
circular sections - Specific energy — Definitions - specific energy curve
- Conditions for minimum specific energy and maximum discharge -
Critical flow and its computation.

MODULE 1 VARIED FLOWS 9
Dynamic equations of gradually varied flow — Assumptions -
Characteristics of flow profiles — Draw down and backwater curves —
Profile determination — Graphical integration, Direct step method -
Hydraulic jump — Types and problems — Applications -Energy
dissipation- Positive and Negative surges.

MODULE IV PUMPS 8
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Centrifugal pump —Work done and Efficiency- Minimum speed to start
the pump — Multistage Pumps — Jet and Submersible pumps - Positive
displacement pumps - Reciprocating pump — Work done and
Efficiency - Negative slip - Flow separation conditions - Air vessels -
Indicator diagram and its variation -  Characteristic curves -
Introduction to rotary pumps.

MODULE V TURBINES 8
Turbines - Classification - Radial flow turbines - Axial flow turbines —
Impulse and Reaction turbines — Work done and Efficiency - Draft tube
theory - Performance of turbines - Similarity laws.

PRACTICALS
List of Experiments
1.FLOW MEASUREMENTS:
i) Determination of discharge for Orifice and Mouth piece fitted in a tank by
constant and variable head method.
ii) Determination of co-efficient of discharge for venturimeter and
orificemeter.
iif) Determination of coefficient of discharge for notches.
2.MEASUREMENT OF LOSSES IN PIPES:
i)Study on friction in pipes
i) Study on minor losses in pipes.
3)PERFORMANCE CHARACTERISTICS OF PUMPS AND TURBINES:
i) Performance characteristics of Centrifugal Pump
i) Performance characteristics of Reciprocating Pump
iif) Performance characteristics of Submersible Pump
iv)Performance characteristics of Pelton turbine
L —45; P-30; TOTAL HOURS -75

TEXT BOOKS:

1. Bansal R.K.,“A textbook of Fluid mechanics and hydraulic
machines”, Laxmi Publications (P) Ltd., New Delhi, 10™ Edition,
20109.

2. Modi, P.N. and Seth, S.M.,” Hydraulics and Fluid Mechanics
including Hydraulics Machines”, 21% Edition, Standard Book House,
New Delhi, 2018.

3. Molykutty, M.V., “Fluid Mechanics and Machinery”, D1 Publications,
Chennai, 2008.

4. Subramanya, K., "Flow in Open channels”, 3" Edition, Tata McGraw-
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Hill Publishing Company, New Delhi, 2009.

REFERENCES:

1. Arora, K.R., "Fluid Mechanics, Hydraulics and Hydraulics Machines”,
ot Edition, Standard Publishers and Distributers, New Delhi. 2005.
2. Ven Te Chow, “Open Channel Hydraulics”, The Blackburn Press,

2009.

3. Ramamurtham, S., “Hydraulics Fluid Mechanics and Fluid
Machines”, 9™ Edition,Dhanpat Rai & Sons, New Delhi, 2014.

4. Kumar, K.L., "Engineering Fluid Mechanics",

S.Chand Publication, 2006.

COURSE OUTCOMES:

At the end of the course the students will be able to

Reprint Edition,

CO1.: describe the concepts of flow measurements and the use of flow

measurement devices.

CO2: demonstrate various theories dealing with the flow phenomenon of

fluid in an open channel.

COa3: analyze the various gradually varied flow profiles in an open channel

flow and solve problems related to it.

CO4: discuss the working principle and compute the work done, efficiency

and performance characteristics

CO5: classify turbines in various categories, and compute the work done,

efficiency and performance characteristics.

Board of Studies (BoS):
18" BoS of CE held on 05.04.2023

Academic Council:

20" Academic council held on

13.4.2023
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 PO PO PO PSO1 | PSO2 | PSO3
10 11 12
coL| H | M M | L | M|L L L L
co2| H | M L | M| L L L M| L L L
co3| H | M L | M| L L | M M| L L L
co4a| H | M | H L | M| L M M| L L L
Cos | H | M L | M| L L L L

Note: L- Low Correlation

SDG 12: Securing a responsible production and consumption

M -Medium Correlation

H -High Correlation

Acquiring knowledge on the hydraulic machineries help the students to utilize

it efficiently. This may lead to minimize the energy consumption.
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CED 3104 REPAIR AND REHABILITATION L T P C
SDG: 11 OF RC ELEMENTS 3 0 0 3

COURSE OBJECTIVES:

The objective of the course is to impart adequate knowledge on

COB1: physical and chemical deterioration mechanisms acting on reinforced
concrete (RC) structures in the real time conditions.

COB2: condition assessment of distressed RC structures using NDT
techniques

COB3: materials used in RC repair works

COBA4: techniques used for rehabilitation of RC structures

COB5: seismic retrofitting cum rehabilitation of RC structures

MODULE | REPAIR, REHABILITATION AND DETERIORATING 9
MECHANISMS

Definition: Repair, rehabilitation and retrofitting — various facets of maintenance

- Physical deteriorating mechanisms: shrinkage & creep - abrasion — erosion —

cavitation - freeze and thaw. Chemical deteriorating mechanisms: alkali silica

reaction — sulphate attack — corrosion of steel rebar in RC (chloride penetration

and carbonation) — microbial induced corrosion.

MODULE 1 CONDITION ASSESSMENT OF RC STRUCTURES 9
Condition assessment: significance and objectives — various stages —
preliminary inspection — planning — visual inspection — laboratory and field
testing. Non-Destructive testing techniques for condition assessment: overview
— Rebound hammer test, ultrasonic pulse velocity test, concrete resistivity,
cover meter, concrete core test and half-cell potential test. Condition
assessment of distressed building: case study — report preparation.

MODULE Il MATERIALS FOR REPAIR 9
Repair materials — Factors influencing selection of repair materials — various
stages of concrete repair — importance of surface preparation — bond coat —
rust convertors — rust removers - protective coating to steel rebars -
superplasticizers — corrosion inhibitor admixed concrete — micro concrete -
polymer modified mortar / concrete — grouting agents — FRP sheets - concrete
coatings - sacrificial anodes.
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MODULE IV  TECHNIQUES FOR REHABILITATION OF RC 9
ELEMENTS

Rehabilitation techniques — overview, significance and selection methods — dry

pack method — overlays — pressure grouting — RC jacketing technique — Plate

bonding technique — FRP jacketing technique - ferrocement — guniting and

shotcrete — techniques for repairing cracks — sacrificial anode cathodic

protection.

MODULE V CASE STUDIES ON REHABILITATION OF RC 9
ELEMENTS

Case study on rehabilitation of : dampness in buildings, leaky sunken slab,

distressed roof slab, distressed overhead RC water tank, corrosion damaged

RC bridge, fire damaged building, damaged industrial floors etc.

L —45; TOTAL HOURS - 45

TEXT BOOKS:
1. Perkins, P.H., “Repair, Protection and Waterproofing of Concrete
Structures”, Third edition, E & FN Spon, 1997.
2. Emmons, P.H., “Concrete Repair and Maintenance lllustrated: Problem
Analysis; Repair Strategy; Techniques”’, RSMeans Publishers, 2002.

REFERENCES:

1. Santha Kumar, A.R., “Concrete Technology”, Oxford University Press,
New Delhi, 2007.

2. Shetty.M.S., and A.K. Jain “Concrete Technology (Theory and
Practice)”, S. Chand and Company Ltd., 2010.

3. Brooks, J.J. and Neville, A.M., “Concrete Technology”, Pearson, 2019.

4. Kumar Mehta. P. and Paulo J.M. Monteiro., “Concrete: Microstructure,
Properties, and Materials” 4" Edition, McGraw Hill Education (India) Pvt.
Ltd., 2014.Hand Book on “Repair and Rehabilitation of RCC Buildings”,
Central Public Works Department, Government of India, 2002.

5. Malhotra, V.M. and Carino, N.J., “Handbook on Non-destructive Testing
of Concrete”, CRC Press, 2004.

6. John Broomfield, “Corrosion of Steel in Concrete — Understanding,
Investigation and Repair”, CRC Press, London, 2003.

7. Yoshihiko Ohama, “Hand Book of Polymer Modified Concrete and
Mortars”, Noyes Publications, U.K., 3" Edition, 2013.
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COURSE OUTCOMES:
At the end of the course, students will be able to
CO1: under the physical and chemical mechanisms detrimental to the RC
structures, and need for proper maintenance and timely rehabilitation.
CO2: perform condition assessment of distressed building using NDT.
COa3: suggest materials for different repair works.
CO4: identify the suitable repair techniques for rehabilitation of RC elements.
COb5: suggest procedure for rehabilitation of distressed RC structures.

Board of Studies (BoS) : Academic Council:
18" BoS of CE held on 05.04.2023 20" Academic council held on
13.4.2023

PO | PO | PO
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 PSO1 | PSO2 | PSO3

10 11 12

co1 M M L

Co2 M M M M

COo3 M M M H

Co4 H M M M M H

CO5 H M H M H H H

Note: L- Low Correlation M -Medium Correlation H -High Correlation

SDG 11 : Make cities and human settlements inclusive, safe, resilient and sustainable

1. Development of sustainable infrastructure by understanding the physical and
chemical deteriorating mechanisms responsible for repair during its life time.

2. Make the existing human settlements safe and resilient by performing condition

assessment of RC structures using NDT and, by adopting suitable repair materials

and techniques for its rehabilitation.
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CED 3105 GISAND ITSAPPLICATIONS L T P C
SDG: 9 > o0 2 3

COURSE OBJECTIVES:

COBL1: To impart knowledge on the components of GIS, coordinate system
and mapping process.

COB2: To understand the different raster and vector data storage procedures
and database structures to store the GIS data in a database management
system.

COB3: To classify the real-world data into raster & vector representations and
to analyze the GIS data.

COB4: To identify the real-world problems in precision agriculture, natural
resources management and mobile GIS through spatial analysis.

MODULE | FUNDAMENTALS OF GIS 7
Introduction — definition of GIS — components of GIS — maps — mapping
process — coordinate systems — geographic coordinate system & projected
coordinate system — map projection — geo referencing.\

MODULE I GIS DATA MODELS & DATA QUALITY 8
Raster data representation — vector data representation — Raster data models
— Vector data models — data quality — components of data quality —
assessment of data quality — managing data errors — geographic data
standards.

MODULE 1l SPATIAL ANALYSIS 8
GIS analysis and modeling: Raster Data Analysis — Overlay Operations, Slope
& Aspects — Statistical Analysis — Feature-Based Topological functions:
Buffering Overlay Analysis, Distance Measurements — Layer Based
Topological Functions — Geographic Visualization, Data Classification —
network analysis — DEM — Spatial Data Query.

MODULE IV APPLICATIONS OF GIS 7

Applications of GIS: Natural Resources Management, Natural hazard
management, Vehicle Tracking, Water Resources Management, Precision
Agriculture, Surveying and mapping using Unmanned Aerial Vehicle (UAV),
Environmental Engineering & Monitoring, Web GIS and Mobile GIS.
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PRACTICALS

List of Experiments:

1. Georeferencing and rectifying maps.

2. Creation of GIS Data/Feature-based digitization.
3. Adding attributes, using joins and relates.

4, GIS Querying.

5. Convert data from one format to other format.

a. Raster to Vector b. Vector to Raster
Generation of contour from Digital Elevation Model (DEM)
Shortest path analysis using road network.
Conversion of KML file from Google Earth into shapefile
L —30; P —-30; TOTAL HOURS - 60

TEXTBOOKS:
1. Anji Reddy, “Remote sensing and Geographical systems”, 4™ Edition,
B.S Publications, Hyderabad, 2014.
2. Chor Pang Lo and Albert K.W. Yeung, "Concepts and Technigues of
Geographic Information Systems," Pearson Educations Inc., 2019.
3. Clarke, K., “Getting Started with Geographic Information Systems”, 5"
Edition, Pearson Prentice Hall, New Jersey, 2010.

REFERENCES:

1. Burrough. P.A, “Principles of Geographical Information Systems”, 3™
Edition, Oxford University Press, 2015.

2. De Mers and Michael, N., “Fundamentals of geographic information
system”, 4" Edition, John Wiley and sons, 2012.

3. https://www.gislounge.com/gis-essentials

4. https://www.esri.com/training/catalog/5b73407f8659c25ea7014330/g
is-fundamentals

COURSE OUTCOMES:

After completion of the course, the students will be able

CO1: To classify the different components of GIS, coordinate systems and
the mapping process.

CO2: To create raster, vector layers & generate and create error-free spatial
data with its attributes.

CO3: To generate spatial queries & spatial analysis and identify the outputs
achieved.

CO4: To solve real-world problems in precision agriculture, natural resources
management and mobile GIS through spatial analysis.
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Board of Studies (BoS) : Academic Council:
18" BoS of CE held on 05.04.2023 20" Academic council
held on 13.4.2023

PO PO PO
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PSO1 PS0O2 PS03
10 11 12
Clo M| L M| H | M| M MM |m|L M
CZO M | H M| H | M| WM M| M| M| L M
030 M | H M | H | M| WM M| M| M| L M L
C40 M| H|H ]| M| H]H]|H M| M| M| L M L

Note: L- Low Correlation M -Medium Correlation H -High Correlation

SDG 9: Build resilient infrastructure, promote inclusive and sustainable industrialization
and foster innovation.

Statement :
The integrated understanding of the GIS concepts enables all the industrial assets and
helps in fostering & managing each of them better by saving cost and maximizing

productivity.
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GED 3101 COMMUNICATION SKILLSFORCAREER L T P C
SDG: 4 SUCCESS 0 0 2 1

COURSE OBJECTIVES:

COBL1: To develop students’ proficiency in English at CEFR B2 level
(Business Vantage)

COB2: To develop students’ receptive skills (Listening and Reading)
in a wide range of situations

COBZ3: To develop students’ productive skills (Speaking and Writing)
in a wide range of situations

COB4: To expose students to the nuances of the English language,
grammar and usage.

MODULE | BRIEF EXCHANGES OF COMMUNICATION 08
Listening to telephonic conversations - gap filling exercises- short conversations
— Promoting a product-Reading short passages and answering matching tasks-
Writing short notes and messages. - Framing questions

MODULE I WORKPLACE COMMUNICATION 07
Listening to monologues - gap filling exercises - Mini presentations- role play-
Reading longer texts — gap filling- Writing memo , emails and Fax - Writing reports
on conferences, seminars

MODULE Il INTERPERSONAL COMMUNICATION 08
Listening to conversations — Collaborative discussion using prompts - Reading
comprehension-multiple choice-texts - Writing enquiry letters & replies to
customers

MODULE IV  NEGOTIATING AND PERSUADING 07
Listening to interviews - Group Discussions - Multiple choice and gap filling-
writing work reports- cause and effect - Complaint letter and sales letter

P-30: TOTAL HOURS - 30

REFERENCES:
1. Guy Brook-Hart, ‘Business Benchmark-Upper Intermediate, 2nd edition,
Cambridge University Press, Shree Maitrey Printech Pvt. Ltd, Noida,
2016.
2. Leo Jones, ‘New International Business English’ Students book.
Cambridge University Press, Cambridge, 2003.
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3. Simon Sweeney, ‘Communicating in Business’ Teacher’s Book.
Cambridge University Press, Cambridge, 2004.

4. Simon Sweeney, ‘Communicating in Business’ Student’s Book.
Cambridge University Press, Cambridge, 2003.

5. Bill Mascull. ‘Business Vocabulary in Use’. Advanced. Cambridge
University Press, Cambridge, 2004

COURSE OUTCOMES:

CO1: Use the LSRW skills effectively in business and general situations

CO2: Demonstrate receptive skills effectively in various formal and informal
communication situations.

CO3: Demonstrate productive skills effectively in various formal and informal
communication situations

CO4: Use appropriate grammar and vocabulary in any context.

Board of Studies (BoS) : Academic Council:
13" BoS of the Department of 17" AC held on 15.07.2021
English held on 17.6.2021

PO PO1 | PO PS PS Ps | psoa | pso
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9
10 1 12 o1 | o2 | 03 5
co1 M H H
co2 M H H
co3 M H H
coa H M

Note: L- Low Correlation M - Medium Correlation H -High Correlation

SDG 4: Ensure inclusive and equitable quality education and promote lifelong
learning opportunities for all.

This course helps the students to enhance their communication skills, critical
thinking, problem solving, conflict resolution, team building and public
speaking. This course also helps them to achieve success in their professional
and personal life.
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CED 3106 INTERNSHIP - | L T P
SDG: 9 &11 O 0 2 1

GENERAL GUIDELINES:

The course carries one credit for two weeks of Internship with a
minimum duration of 80 hrs.

The students shall pursue Internship in Industry (Government
departments / Private Constructions Companies / Private
consulting firms etc.,) / Research organizations (SERC, PMI,
CBRI etc.,) / Eminent Academic Institutions (IIT/ NIT/
Government or Private Universities) based on their field of
interest.

The students shall obtain permission from Head of the
Department / Dean of School by submitting an ‘induction to
internship certificate’ provided by the firm (as per the given
template) before commencement of Internship.

The students shall submit a report at the end of internship
elaborating knowledge acquired during the internship period.
The student shall also submit the internship completion certificate
issued by the Industry/ Research Organization / Academic
Institution along with confidential feedback provided by them (in
a specified format) in a sealed cover to the Class Advisor.

A committee comprising of faculty members constituted by the
Head of the Department / Dean of School shall evaluate the
Internship report, and also conduct an oral examination.

The weightage of marks for internship report and viva-voce
examination are 60 % and 40% respectively.

Based on the assessment of internship report, and performance
of the students in viva-voce examination, relative grade is

awarded.
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Board of Studies (BoS) : Academic Council:
18" BoS of CE held on 05.04.2023 20" Academic council held on
13.4.2023

SDG - 9 : Build resilient Infrastructure, promote inclusive and sustainable
industrialization and foster innovation

SDG 11 : Make cities and human settlements inclusive, safe, resilient and
sustainable

Statement : The industry internship shall impart the students the need for
sustainable and resilient infrastructure, in the real time context, with respect
to all aspects of civil engineering
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SEMESTER VI
CED 3201 DESIGN OF STRUCTURAL L T P C
SDG: 9 STEEL ELEMENTS 3 0 0 3

COURSE OBJECTIVES:

The COB1: To impart knowledge to students on the significance of steel
structures, structural steel sections and its connection design.

COB2: To enable the students to design the tension members and splices.

COB3: To provide knowledge to design the compression members and

column bases.

COB4: To impart knowledge on the design of simple beams and plate

girders.

COB5: To enable the students to understand and design the roof trusses.

MODULE | CONNECTIONS 9
Indian standard structural steel sections - Review of IS 800 - 2007: General
design requirements - Metal joining methods - types of connections - Bolted
connection - failure modes - IS 800 codal provisions - Shear, bearing
and tension capacity of bolts - Design of lap joint, butt joint -types of
eccentric connection - Design of bracket connection - bolts subjected to
combined shear and tension. Welded connection - Design of welded lap joint
- bracket connection.

MODULE 1l TENSION MEMBERS 9
Types of sections - behaviour of tension members - Design strength due to
yielding, rupture of critical section and block shear - IS 800 :2007 codal
provisions for design - importance of lug angle - concept of shear lag - Design
tensile strength of plates and angles - Design of tension members - Design
of tension splice.

MODULE Il COMPRESSION MEMBERS 9
Types of members and forms - short column, long column and buckling
phenomenon - slenderness ratio - effective length — buckling class - IS 800 :
2007 codal provisions for design - Design of simple column - Design of laced
and battened columns - Column bases - Design of slab base and gusseted
base - connection details.
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MODULE IV BEAMS 9

Importance and functions - behaviour of steel beams - web crippling and web
buckling - IS 800 codal provisions for design - design of simply supported
beams - design of laterally unsupported beams - built up beams - beams
subjected to biaxial bending - Design of plate girder, intermediate and
bearing stiffeners .

MODULE V ROOF TRUSSES 9

Types of roof trusses - components - load combinations - IS 875 codal
provisions - Design wind speed, wind pressure and wind loads - Wind
pressure calculation on buildings in hilly terrain - Design of purlin for load
combinations - design load on roof truss.

L —45: TOTAL HOURS - 45

TEXTBOOKS:

1. Bhavikatti,S.S., "Design of Steel Structures”, |.K International Publishing
House Pvt. Ltd., New Delhi, 2010.

2. Shah, V.L. and Veena Gore, "Limit State Design of Steel Structures",
Structures Publications, Pune, 2010.

3. Duggal, S.K., “Design of Steel Structures", Tata McGraw-Hill Publishers,
New Delhi, 2009.

REFERENCES:

1. Subramanian,N., "Steel Structures - Design and Practice", Oxford
University Press, Chennai, 2011.

2. Haji Sheik Mohammed, M.S.,’Lecture Notes on Design of
Steel Structures”, B.S. Abdur Rahman University, Chennai, 2011.

3. 1S 800 - Indian Standard general construction in steel - Code of Practice,
Bureau of Indian Standards, New Delhi.

COURSE OUTCOMES:

After completion of the course, the students will be able to

CO1: determine the composition, properties and sections used for steel
structures and design appropriate connections between structural members
as per IS codal provisions.

CO2: identify the different failure modes in tension members and select the
most suitable section shape and size for the design of tension members.
COa3: determine the lateral buckling length of compression members and
design the column & column bases with suitable connection details.
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CO4: analyse and design the beams, built-up sections and plate girders in

accordance to the Indian standards.

CO5: estimate the wind pressure as per Indian standards, analyze and

design the members of a steel roof truss under gravity and wind loads.

Board of Studies (BoS):
18" BoS of CE held on 05.04.2023

Academic Council:
19" AC held on 15.07.2023

PO | PO | PO
POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 PSO1 | PSO2 | PSO3

10 | 11 | 12
CO1 | H H H H L L L L L - L H -
CO2 | H H H H L L L L L - L H -
CO3 | H H H H L L L L L - L H -
CO4 | H H H H L L L L L - L H -
CO5 | H H H H L L - L L L - L H -

Note: L- Low Correlation M -Medium Correlation

H -High Correlation

SDG : 9 Build resilient Infrastructure, promote

industrialization and foster innovation

Statement : The sustainable design of steel structures results in the development of

durable and resilient infrastructure.

inclusive and sustainable
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CED 3202 CONSTRUCTION MANAGEMENT L T P C
SDG: 9&11 3 0 0 3

COURSE OBJECTIVES:

The objective of the course is to impart knowledge on
COB1: planning of construction projects.

COB2: scheduling of activities using network diagrams.
COB3: resource planning for a project.

COBA4: cost control and cash flow for a project.

COB5: quality control and safety during construction.

MODUE | CONSTRUCTION PLANNING 9
Basic concepts in the development of construction plans - Choice of
technology and construction method- plan development process - Activities
- estimating resource requirements for work activities - estimating activity
durations - work breakdown structure - Coding systems - defining precedence
relationships among activities - Tools for scheduling - Gant
chart Development of project network AOA and AON diagrams - Infrastructure
projects.

MODULE Il SCHEDULING PROCEDURES AND TECHNIQUES 9
scheduling techniques- CPM - Earliest and Latest times - different types of
floats - significance- calculation of critical path method-PERT - terms and
definitions - network and solving problems using PERT - standard deviation
and probability calculation in PERT.

MODULE Il RESOURCE PLANNING 9
Materials: Inventory control - terms and definitions - types of inventory -EOQ
— ABC Analysis - reasons for maintain inventory - different tools for inventory.
Equipment: Classification of major construction equipment- planning and
selecting of equipment- Equipment productivity — Fleet management.

Labor: labor schedule - leveling resources - resource leveling strategies-
scheduling with resource constraints.

MODULE IV COST CONTROL MONITORING 9
Cost — Types of Cost - crashing and time/cost tradeoffs - Control of project -
Cost control problem-Project budget- Earned Value Analysis — Terms &
Definitions - Schedule and budget updates- Calculating Contract Cash flow —
Minimizing Contractor negative cash flow
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MODULE V QUALITY AND SAFETY MANAGEMENT 9
Quiality — Total quality management — Quality policy — Quality circle manual —
standard operating procedures - quality checklists — statistical quality control
— codal provisions — IS 456 - Accidents; their causes and effects, costs of
accidents, Safety concerns in construction — safety policy — manual —standard
— Safety Meetings — Personal Protection Equipment

L —45; TOTAL HOURS - 45

TEXT BOOKS:

1. Baldwin. A & D. Bordoli, “A Handbook for Construction planning and
scheduling”, Wiley publications, 2014

2. Chitkara, K.K. “Construction Project Management: Planning,
Scheduling and Control’, New Delhi, Tata McGraw-Hill Publishing
Company, 2019.

3. Chris Hendrickson and Tung Au, “Project Management for
Construction — Fundamental Concepts for Owners, Engineers,
Architects and Builders”, Prentice Hall, Pittsburgh, 2000

4. Mubarak.S, “Construction Project Scheduling and Control”, John
Wiley publications, 2019.

REFERENCES:

1. 1S456, “Code of Practice — plain & reinforced concrete, Bureau of
Indian standards, New Delhi.

2. Eppinger. S.D & T.R. Browning, “Design Structure Matrix Methods and
Applications”, MIT Press, 2012.

3. James P. Lewis, “Project Planning, Scheduling, and Control: The
Ultimate Hands-On Guide to Bringing Projects in On Time and On
Budget”, Mc Grew Hill, New York, 2010.

COURSE OUTCOMES:

At the end of the course, students will be able to

CO1: Create WBS and precedence relationships among activities

CO2: perform the CPM and PERT analysis method of scheduling

COa3: select the material and equipment resources for optimization

CO04: solve the cash flow problem and financial accounting systems on site
CO5: apply statistical quality control techniques and list the safety and
quality control checklist on site
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Board of Studies (BoS):

18" BoS of CE held on

Academic Council:

20" Academic council

05.04.2023 held on 13.4.2023
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 PO | PO | PO PSO1 | PSO2 | PSO3
10 11 12

co1 H H M H L L L L LlHIL M H
co2 H H M H L L L L LI HI[L M H
co3 H H M H L L L L L HI| M H
co4 H H M H L L L L L HI| M H
cos H H H H H L L L LlHIL M H

Note: L- Low Correlation

M -Medium Correlation

H -High Correlation

SDG 9: Build resilient Infrastructure, promote inclusive and sustainable

industrialization and foster innovation.

SDG 11: Make cities and human settlements inclusive, safe, resilient and

sustainable

The holistic understanding of planning and scheduling of time cost and resources

to avoid unnecessary wastage of resources and sustainable development.
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GED 3201 REASONING AND APTITUDEFOR L T P C
SDG: 4 ENGINEERS 0o o 2 1

COURSE OBJECTIVES:

COB1:To develop students’ critical reading skills

COB2:To foster their writing skills

COB3:To enlighten the various methods of solving quantitative
problems

COB4:To make students ready for clearing placement and
competitive examination

MODULE | OBJECTIVE ENGLISH 07
Reading Comprehension - Sentence Rearrangement - Cloze Test — Error
Spotting

MODULE I VOCABULARY DEVELOPMENT 08
Vocabulary (Synonyms and Antonyms, one word Substitutes, Spellings,
Idioms and Phrases, etc) - Fill in the blanks - Paragraph Completion

MODULE Il GENERAL MENTAL ABILITY 08
Time speed and Distance —Problems on Trains — Boats and Streams -
Permutation and Combination - Probability

MODULE IV 07

Data Interpretation (charts, graphs, tables, data sufficiency, etc.) — Time and
work-Pipes and Cisterns-Venn Diagrams-Mensuration
L -30; TOTAL HOURS 30

REFERENCES:
1. Whitby, Norman (2014). Business Benchmark: Pre-Intermediate to
Intermediate. Cambridge University Press, UK.
2. Swan, Michael (2005). Practical English Usage, Oxford University
Press.
3. Tyra .M, Magical Book On Quicker Maths, BSC Publishing Company
Pvt. Limited, 2009
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4. R.S. Aggarwal , Quantitative Aptitude for Competitive Examinations,
S. Chand Limited, 2017

5. R. S. Aggarwal , A Modern Approach to Verbal & Non-Verbal
Reasoning, S. Chand Limited, 2010

6. Khattar Dinesh , The Pearson Guide to Quantitative Aptitude for
Competitive Examinations, 3e, Pearson India , 2016

7. Rajesh Verma , Fast Track Objective Arithmetic Paperback , Arihant
Publications (India) Limited , 2018

8. Arun Sharma Teach Yourself Quantitative Aptitude Useful for All
Competitive Examinations, McGraw Hill Education (India) Pvt.
Limited, 2019

COURSE OUTCOMES:

CO1:Demonstrate their reading ability

CO2:Exhibit their vocabulary and writing skills

CO3: Apply the problem-solving techniques

CO4:Gain confidence mentally and be successful in their career

Board of Studies (BoS) : Academic Council:
13"BoS of the Department of 17" AC held on 15.07.2021
English held on 17.6.2021

PO PO PO PO PO PO PO PO PO PO PO PO
1 2 3 4 5 6 7 8 9 10 11 12
co1 M
COo2 H
CO3 L
CO4 M

Note: L- Low Correlation M -Medium Correlation H -High Correlation
SDG No. 4 : Give Quality Education to all the Engineers
Statement: In future, substantially increase the number of youth and adults

who have relevant skills, including technical and vocational skills, for
employment, decent jobs and entrepreneurship.
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SEMESTER VII

CED 4101 SMART INFRASTRUCTURE L T P C

SDG: 11

COURSE OBJECTIVES:

The objectives of the course are
COB1: to gain knowledge about smart urban development

COB2: to understand the smart infrastructure enablers

COBZ3:to apply smart technologies across the spectrum of
infrastructure.

COB4: to understand 10T for smart infrastructure

COBS5: to understand the governance of smart infrastructure
MODULE | SMART INFRASTRUCTURE - STANDARDS 8
Understanding — Dimensions — Global experience, Global standards and
performance bench marks, Practice codes. India 100 smart cities policy and
mission, Smart infrastructure planning and development.

MODULE I SMART INFRASTRUCTURE ENABLERS 9
Instrumentation and control — connectivity- interoperability- security and

privacy - data management - computing resources and analytics - Process of

building a smart infrastructure roadmap.

MODULE Il SMART INFRASTRUCTURE 11
Built environment — Energy — Telecommunications — Transportation - Health

and human services - Water and wastewater - Public safety and Payments. —

case study in India and world wide.

MODULE IV  IOT FOR SMART INFRASTRUCTURE 9
ICT initiatives in Indian Cities - economic development - smart city

technologies: inventory and standardization- potential of commercialization

and emerging trends - e-democracy and e-governance - Case studies in India

MODULE V GOVERNANCE OF SMART INFRASTRUCTURE 8
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Role of law and technology, administration and organization, industry and
corporate, Communities and people in building smart infrastructure and smart
communities

L —; TOTAL HOURS - 45

TEXT BOOKS:

1. Chan.D., Defining smart cities seminar : A Guiding Frame work. 2016

2. Townsend, A.M., “Smart Cities: Big data, Civic Hackers, and the quest
for new ww norton & company, 2013.

3. Goldsmith.S & Crawford.S “the responsive city: engaging communities
through data — smart governance” John Wiley & sons, 2014

REFERENCES:
Sample :
1. Brkovic, M. B., ‘Planning in the Information Age: Opportunities and
Challenges of e- Planning, CORP, 2004
2. Intelligent Community forum, ‘Innovation and Employment in the
Intelligent Community”, Intelligent Community forum, 2012
3. Komakech, D., ‘Achieving More Intelligent Cities”, Municipal Engineer,
2005. 4. Nohrstedt, ‘Digital Planning : Integrating New Information and
Communication Technologies in Urban Planning”, www.oruse.com,
2002.
4. Peng, L., Tao, Z., ‘Establish the Intelligent City System and Realize its
Level Analysis”, Telematics and Informatics, 2010.
COURSE OUTCOMES:
At the end of the course, the students will be able to
CO1: explore and understand the fundamental concepts of smart infrastructure

CO2: explain the components of smart cities and dwell into their technological
advancement

CO3: enumerate the design and implementation of responsive smart
infrastructure.

CO4: initiate the ICT in smart infrastructure for economic development.

CO5: explain the importance of different linkages and their roles including
government, urban planners, city developers and communities.

Board of Studies (BoS) : Academic Council:
19" of Civil held on 29.09.2023 21% Academic Council held on
20.12.2023
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PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 " P(l)l " PSO1 | PSO2 | PSO3
10 12
co1 H L M L L - - - M M M - - - M
Co2 H H L - M M M M - M M H - H
CcOo3 L H H H H - H M - M M H M M H
CO4 M - L M L - - - - M M M M
CcOo5 M - L - H H - H -H H L L M M H

Note:L- Low Correlation M -Medium Correlation H -High Correlation

SDG No. & Short Description

SDG 11 : Sustainable Cities and Communities Statement : The holistic
understanding of smart Infrastructure and its components leads to construction
of Sustainable cities and communities.
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CED 4102 INTERNSHIP - II L T P
SDG: 9 &11 0O 0 2 1

GENERAL GUIDELINES:

. The course carries one credit for two weeks of Internship with a

minimum duration of 80 hrs.

. The students shall pursue Internship in Industry (Government

departments / Private Constructions Companies / Private
consulting firms etc.,) / Research organizations (SERC, PMI,
CBRI etc.,) / Eminent Academic Institutions (lIT/ NIT/
Government or Private Universities) based on their field of

interest.

. The students shall obtain permission from Head of the

Department / Dean of School by submitting an ‘induction to
internship certificate’ provided by the firm (as per the given

template) before commencement of Internship.

. The students shall submit a report at the end of internship

elaborating knowledge acquired during the internship period.

. The student shall also submit the internship completion certificate

issued by the Industry/ Research Organization / Academic
Institution along with confidential feedback provided by them (in

a specified format) in a sealed cover to the Class Advisor.

. A committee comprising of faculty members constituted by the

Head of the Department / Dean of School shall evaluate the

Internship report, and also conduct an oral examination.

. The weightage of marks for internship report and viva-voce

examination are 60 % and 40% respectively.

. Based on the assessment of internship report, and performance

of the students in viva-voce examination, relative grade is

awarded.
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Board of Studies (BoS): Academic Council:
18" BoS of CE held on 05.04.2023 20" Academic council held on
13.4.2023

SDG - 9 : Build resilient Infrastructure, promote inclusive and sustainable
industrialization and foster innovation

SDG 11 : Make cities and human settlements inclusive, safe, resilient and
sustainable

Statement : The industry internship shall impart the students the need for
sustainable and resilient infrastructure, in the real time context, with respect
to all aspects of civil engineering
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SEMESTER VI

CED 4201 Project Work L T P C

OBJECTIVE: The Project aims to provide opportunity for the students to exhibit
their capacity in executing a project work as a team which deals with analysis
/ design /experimental works related to civil engineering

GENERAL GUIDELINES:

e The students will be given opportunity to select a project topic of his/her
interest and advised to approach the faculty member with expertise in that
field to appraise the project and get his/her willingness to guide the project.

e The information related to proposed topic and the faculty member willing to
act as guide shall be informed to the course co-ordinator within the
stipulated time.

e The project co-ordinator in consultation with Professor in-charge and Head
of the Department shall give initial approval.

¢ In the project, students are expected to identify a suitable topic, draw the
need for present study and scope of the investigation, review at least 10
journal papers in the related field, formulate the experimental / analytical
methodology and conduct preliminary studies.

e Detailed experimental investigation / in-depth analytical study / fabrication
of equipment have to be performed in line with the scope of investigation.

e The students are expected to analyse the obtained results and discuss the
same in an elaborate manner by preparing necessary charts / tables /
curves to get an inference.

e The important conclusions need to be drawn and scope for further research
also to be highlighted.

e The project co-ordinator shall arrange to conduct three reviews to ascertain
the progress of the work and award the marks based on the performance

e At the end, students should submit a report covering the various aspects of
Project work. The typical components of the project report are Introduction,
Need for present study, Scope of the Investigation, Literature review,

Methodology / Experimental investigation / development of software
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packages, Results & discussion of experimental and analytical work,
Conclusions, References etc.
e The project co-ordinator shall arrange for final viva-voce examination to

ascertain the overall performance in Project work.

OUTCOME: At the end of the course, the students will be able to
¢ apply their knowledge base in civil engineering

o utilize the creative ability and inference capability to solve real world
problems.

¢ apply the practical knowledge while solving real time problems

e prepare an appropriate documentation
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PROFESSIONAL ELECTIVES
SPECILAIZATION I: STRUCTURAL ENGINEERING

CEDX 01 ADVANCED DESIGNOFRC L T P C
AND MASONRY 3 0 O 3
SDG: 9& 11 STRUCTURES

COURSE OBJECTIVES:
The objectives of the course are :
COB1: to gain knowledge on the behaviour of flat slab and design the flat slab as
per IS codal provisions.
COB2: to impart knowledge to students about the concepts of the yield line
analysis for the design of the slabs of different profiles.
COBa3: to design the RC water tanks square, rectangular and circular shape.
COBA4: to inculcate the behaviour and design of cantilever & counterfort retaining
walls.
COBS5: to understand the concepts of structural behaviour and design the masonry
structures.
MODULE | DESIGN OF FLAT SLAB 9
Types of flat slabs — Direct design method - Equivalent frame method — Shear in
flat slab — Design of flat slab
MODULE I YIELD LINE THEORY OF SLABS 9
Introduction to yield line theory — Yield line patterns — Characteristic features of
yield lines — Load on slabs - Yield line analysis by virtual work method to square,
rectangular, circular and triangular slabs.
MODULE 1 DESIGN OF RC WATER TANKS 9
Design of square, rectangular and circular shape RC water tanks resting on
ground — Design of Underground Water Tanks — Design of Overhead water tank
and Intze type Tanks — Design of Staging and Foundations.
MODULE IV DESIGN OF RETAINING WALLS 9
Types of Retaining walls and their behaviour — Theories of Earth Pressure and
Stability Requirements - Proportioning and Design of Cantilever and Counterfort
Retaining Walls.
MODULE V DESIGN OF MASONRY STRUCTURES 9
Masonry Materials and Properties - Strength and Behaviour of Masonry structures
- Basics of reinforced masonry design — Resistance to axial load, bending, shear
— Design of reinforced masonry walls, masonry beams, masonry columns
L — 45; TOTAL HOURS - 45
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TEXT BOOKS:

1.

Raju, N. K., “Advanced Reinforced Concrete Design”, CBS Publishers and
Distributors, 3" Edition, New Delhi, 2016.

2. Bhavikatti, S.S., “Advance R.C.C. Design (R.C.C. Volume-Il)”, New Age
International, New Delhi, 2008.

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

4. Pillai, S.U., and Wight, R.G., “Reinforced Concrete Design”, Tata McGraw
Hill Publishing Company Ltd., New Delhi, 2016.

5. Hendry, AW., Sinha, B.P., and Davies, S.R., “Design of Masonry
Structures”, CRC Press, New York, 2017.

REFERENCES:

1. Krishna Raju, N., “Design of RC Structures”, CBS Publishers and
Distributors, New Delhi, 2008..

2. Ghosh Karuna Moy, “Practical Design of Reinforced Concrete Structures”,
PHI Learning Pvt. Ltd., New Delhi, 2010.

3. Bandyopadhyay. J.N., "Design of Concrete Structures”, Prentice Hall of

India Pvt. Ltd., New Delhi, 2008.

COURSE OUTCOMES:
At the end of the course, the students will be able to
CO1: employ the Indian code of practice for the design of flat slab.

CO2: establish the appropriate approaches to design the slabs by yield line theory.
COa3: categorise the various types of water tanks and design the RC water tanks

as per standards.

CO4: classify and design the various types of retaining walls.

CO5: elucidate the behaviour of masonry structures and design the masonry walls,

beams & columns.

Board of Studies (BoS) : Academic Council:
19" of Civil held on 29.09.2023 21% Academic Council held on
20.12.2023
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PO| PO | PO | PO | PO | PO | PO | PO | PO PO 1 po1| PO | pso | pso | pso
1 2 3 4 5 6 7 8 9 1 1 1 1 2 3
col | H L H M H
CO2 | H L H M H
COo3 H L H M H
CO4 | H L H M H
CO5 | H L H M H

Note: L- Low Correlation

SDG - 9 :

Build resilient Infrastructure, promote inclusive and sustainable

industrialization and foster innovation

SDG - 11 : Make cities and human settlements inclusive, safe, resilient and
sustainable

Statement : High-performance design of concrete structures is imperative for safe

and sustainable construction.

M - Medium Correlation H -High Correlation
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CEDX 02 ADVANCED DESIGN OF L T P C
STEEL STRUCTURES 3 0 O 3
SDG: 9& 11

COURSE OBJECTIVES:
The objectives of the course are :

COB1: To introduce the concepts of plastic analysis of structures and design the
beams & frames

COB2: To impart knowledge to students about the various types of roof trusses,
the load acting on the trusses and design the roof trusses.

COB3: To understand the different components used in industrial buildings and
provide knowledge on the design of tubular trusses and hoarding
structures.

COB4: To provide in-depth knowledge in the design of gantry girder as per IS
codal recommendations.

COB5: To give exposure to the basic concepts and design of cold formed
structures.

MODULE | PLASTIC ANALYSIS AND DESIGN 9
Plastic analysis and design — Advantages and disadvantages — Plastic neutral axis
— Shape factor - Plastic modulus — Plastic moment of resistance — Shape factor —
Load factor — Plastic hinge — Collapse mechanisms — Theorems of plastic analysis
— Analysis and Design of beams and Simple frames — Limitations — Plastic design
Versus Elastic design. Design of castellated beam for bending and shear.

MODULE I DESIGN OF ROOF TRUSSES 9
Types of roof trusses - components - load combinations - IS 875:1987 codal
provisions - Design wind speed, wind pressure and wind loads - Wind pressure
calculation on buildings in hilly terrain - Design of purlin for load combinations -
design load on roof truss.

MODULE 1 DESIGN OF INDUSTRIAL STRUCTURES 9
Industrial structures — Types — Elements of an industrial building — Loads on
industrial structures - Braced industrial buildings — Un-braced industrial frames -
Pre- Engineered Buildings— Advantages of PEB over conventional roof trusses -
Tubular Trusses, joint details and tubular scaffoldings. Analysis and design of
hoarding structures under dead live and wind loads condition as per IS 875 (Part3)
& SP 64: 2001.
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MODULE IV DESIGN OF GANTRY GIRDERS 9
Introduction - Loads acting on gantry girder — Effects of maximum load — Selection
of gantry girder - Design of gantry girder.

MODULE V DESIGN OF COLD-FORMED SECTIONS 9
Cold form light gauge sections - Type of cross-section, stiffened, multiple stiffened
and un-stiffened elements, Design of light gauge compression, tension and
flexural members as per IS 802 (Part 1 to 3):1995.

L — 45; TOTAL HOURS - 45

TEXT BOOKS:
1. Subramanian, N., “Steel Structures: Design and Practice”, Oxford
University Press, New Delhi, 2011.
2. Bhavikatti, S.S, “Design of Steel Structures”, |.K. International
Publishing House Pvt. Ltd., New Delhi, 2012.
3. Duggal, S.K, “Limit State Design of Steel Structures”, Tata McGraw
Hill Education Private Ltd, New Delhi, 2014.
4. Ram Chandra, and Gehlot, V., “Limit State Design of Steel Structures”,
Vol. | & I, Scientific Publishers, New Delhi, 2017.
REFERENCES:
1. Shiyekar, M.R., “Limit State Design in Structural Steel”, PHI Learning
Pvt. Ltd., 2" Edition, 2" Edition 2013.
2. Teaching Resource for Structural Steel Design, INSDAG, Kolkatta,
2010.
3. Sairam, K.S., “Design of Steel Structures”, Pearson Education India,
2" Edition, New Delhi, 2013.

COURSE OUTCOMES:

At the end of the course, the students will be able to

CO1: Describe the fundamental concepts of plastic analysis and design the
structural steel beams and frames under the collapse load conditions.

CO2: Design the various components of roof trusses as per codal provisions.
COa3: Explain the various components adopted in industrial buildings and design
the tubular trusses and hoarding structures for different load combinations.

CO4: Design the gantry girder for industrial buildings.

COb5: Discuss the different types of cross-sections of cold formed sections and
design the compression, tension and flexural members as per the Indian
standards.
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Board of Studies (BoS):
19" of Civil held on 29.09.2023

Academic Council:
215t Academic Council held on

20.12.2023
PO PO PO PO PO PO PO PO PO PO PO PO PSO PSO PSO
1 2 3 4 5 6 7 8 9 10 11 12 1 2 3
Clo H|L|H|L]|H L L M H
CcoO
, | H| L |H]L]|H L L M H
Cco
s | H| L |H]|L]|H L L M H
Cco
L | H L] H|L|H L L M H
co
s [ H|L|H|[L|H L L M H

Note: L- Low Correlation

M - Medium Correlation

H -High Correlation

SDG — 9 : Build resilient Infrastructure, promote inclusive and sustainable

industrialization and foster innovation

SDG - 11 : Make cities and human settlements inclusive, safe, resilient and

sustainable

The statement: Steel structures offers green and highly sustainable

construction practices for society.
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CEDX 03 DESIGN OF BRIDGE L T P C
STRUCTURES 3 0 0 3
SDG: 9 & 11

COURSE OBJECTIVES:

The objectives of the course are :
COB1: To introduce the various components of bridge structures, site
investigations for a bridge and different types of load acting on the
bridge structure as per the standards.
COB2: To impart knowledge to students about the analysis and design
of slab, pipe and box culverts.
COB3: To provide in-depth knowledge in the design of different types
of RC bridge structures.
COB4: To inculcate the principles involved in the design of steel and
prestressed concrete bridges.
COB5: To impart knowledge and understand the various functions of
bearings, substructure and foundation of a bridge.

MODULE | FUNDAMENTALS OF BRIDGE 9
ENGINEERING & IRC LOADS

Components of a bridge structure - Inspection and site investigations for a

bridge - Determination of linear waterway, design discharge and scour depth -

Economical span - Types and choice of bridges - IRC loading for road bridges

- General design considerations.

MODULE I DESIGN OF CULVERTS 9
Slab Culvert - General Features, Analysis and Design - Pipe culverts - General
features - Classification - Analysis and design of Pipe Culvert - Box culverts —
General features - Analysis and design of Box culverts

MODULE Il DESIGN OF RC BRIDGES 9
Design of Tee beam bridge — Design of the main girder and cross girders,
Single span rigid frame bridge (barrel or slab type only), Continuous girder
bridges and Balanced cantilever RC bridges — Design of articulations -
Concrete Segmental Bridges — Design and Construction.

MODULE IV DESIGN OF STEEL & PSC BRIDGES 9
Design principles of plate girder bridges, IRC specifications - Types of
prestressed concrete bridges - Types of prestressing — Pre-tensioning and
Post-tensioning - Design principles of post-tensioned concrete bridges.
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MODULE V BEARING, SUBSTRUCTURE & 9
FOUNDATIONS

Bearings — types, functions — simple problems — Substructures — Pier and

Abutment — Materials, Design - Stability requirements — Foundations — types,

pile foundation, well foundation, Caissons — pneumatic and box types.

L — 45; TOTAL HOURS - 45

TEXT BOOKS:

1. Raju, N.K., “Design of Bridges”, Oxford & IBH Publishing, 5"
Edition, New Delhi, 2018.

2. Jayaram Jagadeesh, T.R., “Design of Bridge Structures”, PHI
Learning, New Delhi, 2020.

3. Ponnuswamy, “Bridge Engineering”, Tata McGraw-Hill Education,
New Delhi, 2008.

4. Victor, D.J., “Essentials of Bridge Engineering”, Oxford and IBH
Publishing, New Delhi, 2017.

REFERENCES:

1. Raina, V.K,, “Concrete Bridge Practice - Analysis, Design and
Economics”, Shroff Publishers, 3 Edition, New Delhi, 2004.

2. Chen, W.F., and Duan, L., “Bridge Engineering Handbook: Volume
17, CRC Press, Florida, 2019.

3. Bindra, S.P., “Principles and Practice of Bridge Engineering”,
Dhanpat Rai Publications (P) Ltd., 7™ Edition, New Delhi, 2005.

4. Huang, D., and Hu, B., “Concrete Segmental Bridges: Theory,
Design, and Construction to AASHTO LRFD Specifications”, CRC
Press, New York, 2020.

COURSE OUTCOMES:

At the end of the course, the students will be able to

CO1: Identify a suitable site, classify different types of bridges and calculate
loadings as per the standards.

CO2: Analyze and Design the various types of culverts.

CO3: Recognize and design the various components in different types of
reinforced concrete bridges

CO4: Explain the principles involved in the design of plate girder bridges and
prestressed concrete bridges as per IRC specifications.

COb5: Describe the types of bearings, piers & abutments and adopt suitable
foundations for bridge structures.
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Board of Studies (BoS) : Academic Council:
19" of Civil held on 29.09.2023 21° Academic Council held on
20.12.2023
PO PO
PO PO PO PO PO PO PO PO PO PO PSO PSO PSO
1 2 3 4 5 6 7 8 9 10 11 12 1 2 3
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1
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2
CO
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CO
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Note: L- Low Correlation M - Medium Correlation H -High Correlation

SDG — 9 : Build resilient Infrastructure, promote inclusive and sustainable
industrialization and foster innovation

SDG - 11 : Make cities and human settlements inclusive, safe, resilient and
sustainable

The statement: It is important to create a safe and high-performance,
sustainable design bridge structures for the future generation
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CEDX 04 EARTHQUAKE RESISTANT L T P C
SDG: 9 & 11 DESIGN OF STRUCTURES 3 0 0
COURSE OBJECTIVES:

COB1: To provide a basic understanding of the earthquake phenomena and
its measurements.

COB2: To impart knowledge on the conceptual design due to seismic action.
COB3: To provide an in-depth understanding of the seismic method of
analysis and seismic performance of structures.

COB4: To give exposure to the various codal provisions of the seismic-
resistant of structures.

COBS5: To provide insight knowledge on the seismic retrofitting techniques of
structures.

MODULE | ELEMENTS OF ENGINEERING SEISMOLOGY
Elements of engineering seismology - characteristics of earthquake-
earthquake size- plate tectonics — types of seismic waves — terms associated
with earthquakes -Magnitude/Intensity of an earthquake-scales-Energy
released - Earthquake measuring instruments- Seismoscope —
seismographs, accelerograph - effect of earthquake - earthquake history-
seismicity zone of India.

MODULE I SEISMIC DESIGN PHILOSOPHY

Earthquake load on simple buildings — Simplicity and Symmetry — Plan
configuration — Horizontal and Vertical Members - Pounding effects —
Stiffness and Strength — Flexible Building and Rigid Building Systems-
Torsion in structural system - Lateral load resisting structural systems.

MODULE Il EARTHQUAKE RESISTANT DESIGN OF
STRUCTURES

Requirements for Seismic Design — Framed buildings - Masonry Buildings -

Structural Walls and Non-Structural Elements - Performance of structures

under past earthquakes- lessons learnt from past earthquakes - Basic Load

Combinations — Sesimic Method of Analysis - Design earthquake loads —

equivalent static force procedure as per IS 1893 — 2016.
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MODULE IV DUCTILE DETAILING OF STRUCTURAL MEMBERS
Introduction to Indian Standard Codes -1S:4326 and 1S13920- detailing for
seismic resistance of beam-column joints, beams, columns and footings.

MODULE V SEISMIC RETROFITTING OF STRUCTURES
Base isolation — Seismic dampers — GOI guidelines on Seismic Retrofitting of
Deficient Buildings and Structures — Case study.

1.

1.

L — 45; TOTAL HOURS - 45

TEXT BOOKS:
Duggal, S.K., “Earthquake Resistant Design of Structures”, Oxford
University Press, 2" Edition, New Delhi, 2013.
Pankaj Agrawal, Manish Shrikhande, “Earthquake Resistant Design
of Structures”, PHI Learning Pvt. Ltd., New Delhi, 2006.
Muhammad Hadi and Mehmet Eren Uz, “Earthquake Resistant
Design of Buildings”, CRC Press, Florida, 2017.

REFERENCES:
Chopra, A.K., “Dynamics of Structures - Theory and Applications to
Earthquake Engineering” Pearson, 5" Edition, London, 2017.
Paulay, T., and Priestly, M.N.J., “Seismic Design of Reinforced
Concrete and Masonry Building”, John Wiley and Sons, New York,
1992.
Mohiuddin Ali Khan, “Earthquake-Resistant Structures: Design, Build,
and Retrofit”, Butterworth-Heinemann, London, 2013.
1S:4326 “Earthquake Resistant Design And Construction Of Buildings
— Code Of Practice”, Bureau of Indian Standards, New Delhi
IS13920 “Ductile Detailing Of Reinforced Concrete Structures

Subjected to Seismic Forces - Code Of Practice” Bureau of Indian
Standards, New Delhi.

COURSE OUTCOMES:

At the end of the course, the students will be able to

CO1: Explain the types of seismic waves, measure the magnitude of
the earthquake and recognize the characteristics of the earthquake.
CO2:Describe the effect of building configuration under seismic motion.
COa3: Perform the seismic analysis of structures using various methods
and describe the performance of structures.

CO4: Critically use the various codal provisions for the earthquake
resistant design of structures.
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CO5: Identify the seismic damage evaluation of structures and suggest

suitable retrofitting techniques.

Board of Studies (BoS) :
18" BoS of CE held on

Academic Council:
20" Academic council held on 13.4.2023

05.04.2023
PO PO
POL | PO2 | PO3 | PO4 | POS | PO | PO7 | POS | PO9 | | POLL | | PSOL | PSO2 | PSO3
coi| M M H M L H
co2 M M H M L H
cCo3 | M m | H M L H
cos | ™ m | H M L H
cos | M m | H M L H

Note: L- Low Correlation

M - Medium Correlation

H -High Correlation

SDG - 9 : Build resilient Infrastructure, promote inclusive and sustainable

in

dustrialization and foster innovation

SDG - 11 : Make cities and human settlements inclusive, safe, resilient and
sustainable
Statement : Promote building structures with higher seismic performance, which

contribute to design a long-lasting, sustainable and resilient society
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CEDX 05 INTRODUCTION TO L T P C
FINITE ELEMENT ANALYSIS 3 0 0 3
SDG: 9& 11

COURSE OBJECTIVES:

The objectives of the course are :

COB1: To introduce the fundamental concepts of the finite element
method.

COB2:To impart knowledge of the matrix techniques and concepts of one
and two-dimensional elements.

COB3: To understand the concepts of higher-order elements.

COB4: To provide in-depth knowledge on mesh refinement and error
evaluation for various elements.

COB5: To provide knowledge of the concepts of non-linear structural
engineering problems.

MODULE | FUNDAMENTAL CONCEPTS 9
Stresses and equilibrium — Boundary conditions — strain displacement
relations — stress- strain relations — potential energy and equilibrium —
weighted integral and weak formulation —variational approach.

MODULE I ONE AND TWO DIMENSIONAL 9
FORMULATION

Concept of an element - Derivation of Elemental Equations — coordinates
and shapes functions — Assembly of global stiffness matrix and global load
vector — constant strain triangle — Isoparametric elements - Lagrange and
serendipity elements

MODULE Il HIGHER-ORDER ELEMENTS 9
Triangular Elements, Rectangular Elements, Three-Dimensional
Elements, AxiSymmetric Elements.

MODULE IV MESHING AND SOLUTION PROBLEMS 9
Pre and post-processor interpretations - p and h methods of refinement -
ill-conditioned elements - discretization errors — patch test - auto and
adaptive mesh generation techniques - error evaluation.

MODULE V  NON - LINEAR PROBLEMS 9
Material and Geometric Non-linearity - Consistent System Matrices -
Dynamic Condensation - Eigen Value Extraction - Modal methods.
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L — 45; TOTAL HOURS - 45

TEXT BOOKS:

1. Kim, N.H., Sankar, B.V., and Kumar, A.V., “Introduction to Finite
Element Analysis and Design”, John Wiley & Sons, 2" Edition, New
York, 2018.

2. Seshu, P., “Text Book of Finite Element Analysis”, Prentice-Hall of
India Pvt. Ltd., New Delhi, 2003.

3. Cook, R.D., Malkus, D.S., Plesha, M.E., and Witt, R.J., “Concepts
and Applications of Finite Element Analysis”, John Wiley & Sons,
4™ Edition, New York, 2007.

4. Hutton, D,V., “Fundamentals of Finite Element Analysis”, Tata
McGrawHill Edition, Noida, 2005.

REFERENCES:

1. Tirupathi R. Chandrupatla, “Introduction to Finite Elements in
Engineering”, Prentice Hall of India, 4" Edition, New Delhi, 2014.

2. Krishnamoorthy,C.S., “Finite Element Analysis Theory and
Programming”, Tata McGraw Hill Education Private Limited, 2™
Edition, New Delhi, 2011.

3. Reddy, J.N, “An Introduction to the Finite Element Method”,
McGraw Hill, 3" Edition, New York, 2006.

COURSE OUTCOMES:
At the end of the course, the students will be able to
CO1.: Solve the boundary value problems using the approximate method.

CO2: Derive the elemental equations and shape function for one and two-
dimensional elements.
COa3: Generate the isoparametric functions for various elements.

CO4: Perform the mesh refinement and error evaluation for various
elements.

COb5: Describe the various concepts adopted for non-linear problems in
structural engineering.

Board of Studies (BoS) : Academic Council:
19" of Civil held on 29.09.2023 ~ 21* Academic Council held on
20.12.2023
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colr | H | H L M H

co2 | H| H L M H

cCo3 | H| H L M H

co4 | H| H L M H

cos | H| H L M H

Note: L- Low Correlation M - Medium Correlation H -High Correlation

SDG — 9 : Build resilient Infrastructure, promote inclusive and sustainable
industrialization and foster innovation

SDG - 11 : Make cities and human settlements inclusive, safe, resilient and
sustainable

Statement : Analysis of structures is more essential to ensure safe and
sustainable building.
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CEDX 06 STRUCTURAL DYNAMICS L T P C

SDG: 9& 11

COURSE OBJECTIVES:

The objectives of the course are :
COB1: To impart knowledge on the theory of vibrations and vibration
parameters to analyse the dynamic forces.
COB2: To impart knowledge on the formulation of equations of motion
for a single degree of freedom systems.
COB3: To provide an in-depth understanding of the establishment of a
multi-degree of freedom systems.
COBA4: To impart knowledge on the formulation of equations of motion
for continuous systems
COB5: To provide insight knowledge on the numerical evaluation of the
dynamic response of systems.

MODULE | INTRODUCTION TO STRUCTURAL DYNAMICS 9
Equation of Motion - Mass, Stiffness, and Damping - Ground Excitation and
Rotational Motion.

MODULE 1l SINGLE DEGREE OF FREEDOM SYSTEMS 9
Formulation of equations of motion by different methods, Free and forced
vibrations, Effect of damping.

MODULE 1l MULTI DEGREE OF FREEDOM SYSTEMS 9
Formulation of structure-property matrices, Eigen value problems, Mode
shapes and orthonormality of modes, Effect of damping.

MODULE IV CONTINUOUS SYSTEMS 9
Modeling - free and forced vibration of bars and beams. Rayleigh-Ritz method
- Formulation using Conservation of Energy - Formulation using Virtual Work.

MODULE V NUMERICAL EVALUATION OF DYNAMIC 9
RESPONSE

Wilson Theta method, Newmark beta method, step-by-step numerical

integration techniques.

L — 45; TOTAL HOURS - 45
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TEXT BOOKS:

1. Chopra, AK., “Dynamics of Structures - Theory and Applications to
Earthquake Engineering” Pearson, 5" Edition, London, 2017.
2. Mukhopadhyay, M., “Structural Dynamics: Vibrations and Systems”,

Springer Nature, London, 2021.

3. Mario Paz and Kim, Y.H., “Structural Dynamics: Theory and
Computation”, Springer International Publishing, 6™ Edition, New York,
2018.

REFERENCES:

1. Clough R.W, “Dynamics of Structures”, McGrawHill International
Edition, 2" Edition, London, 1995.

2. Kappos, A., “Dynamic Loading and Design of Structures”, CRC Press,
New York, 2001.

3. Craig, R.R., and Kurdila, A.J., “Fundamentals of Structural Dynamics”,
John Wiley and Sons, 2" Edition, New York, 2011.

COURSE OUTCOMES:

At the end of the course, the students will be able to

CO1: Formulate the equation of motion with mass, spring and damper.

CO2: Develop the equation of motion for a single degree of freedom system.
CO3: Analyse the dynamic response of multi-degree of freedom systems.
CO4: Analyse the free and forced vibration of bars and beams.

CO5: Find the dynamic response of structures using a numerical integration

procedure.
Board of Studies (BoS) : Academic Council:
15" BoS of CE held on 23.06.2021 17 AC held on 15.07.2021
PO [ PO [ PO [ PO [ PO [ PO [ PO [ o[ oo | PO PO[ PO [oeo|psolpso
1 2 3 4 5 6 7 8 ° 10 11 12 ! 2 s
Cco1 H M M L L M H
CcO2 H M M L L M H
COo3 H M M L L M H
CO4 H M M L L M H
CO5 H M M L L M H

Note: L- Low Correlation M - Medium Correlation H -High Correlation
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SDG — 9 : Build resilient Infrastructure, promote inclusive and sustainable
industrialization and foster innovation

SDG - 11 : Make cities and human settlements inclusive, safe, resilient and
sustainable

Statement : Integrated approach for the safe, sustainable and resilient
structural design to combat various dynamic forces viz., earthquake and wind
etc.,
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CEDXO07 PRESTRESSED CONCRETE L T P C
STRUCTURES 3 0 O 3
SDG: 9& 11

COURSE OBJECTIVES:

The objectives of the course are :

COB1: To inculcate the basics of prestressing techniques, materials used for
prestressed concrete (PSC) and analyse the sections using different concepts.
COB2: To impart knowledge on the significance of losses of prestress and deflection
of prestressed concrete members.

COB3: To understand the behaviour and design of the prestressed concrete members
under flexure & shear with the anchorage zone reinforcement.

COBA4: To give exposure to prestressed concrete in composite construction.

COB5: To provide sufficient knowledge on the various prestressed concrete special
structures viz., circular PSC pipes, water tanks, poles and piles.

MODULE | BASIC CONCEPTS & ANALYSIS OF STRESSES OF 9
PSC SECTIONS

Concept of Prestressing — Advantages of prestressed concrete — Materials required —

Systems and methods of prestressing — Analysis of sections — Stress concept —

Strength concept — Load balancing concept — Effect of loading on the tensile stresses

in tendons.

MODULE Il LOSSES OF PRESTRESS AND DEFLECTION OF 9
PSC MEMBERS

Losses of prestress for pre-tensioned and post-tensioned members — Deflections of
prestressed concrete members - Factors influencing deflections — Effect on tendon
profile on deflections - Short term and long term deflections as per codal provisions.
MODULE Il DESIGN OF PSC MEMBERS 9
Flexural strength — Strain compatibility method - Simplified procedures as per codes
— Shear and Principal Stresses — Ultimate shear resistance of PSC members - Design
of shear reinforcement — Design of PSC sections for flexure - Transmission of
prestress in pre-tensioned members — Bond and transmission length — Anchorage
zone stresses - Stress distribution - Design of anchorage zone reinforcement.

MODULE V. COMPOSITE CONSTRUCTION 9
Analysis of stresses for composite sections — Differential Shrinkage - Estimation of
deflections — Flexural and shear strength of composite members.
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MODULE V  DESIGN OF PSC SPECIAL STRUCTURES 9
Concept of circular prestressing — Analysis and Design of prestressed concrete pipes,
Design of PSC water tanks — Design of PSC poles and piles.

L — 45; TOTAL HOURS - 45

TEXT BOOKS:
1. Krishna Raju, N., “Prestressed Concrete”, McGraw-Hill Education, 6™ Edition,
New Delhi, 2018.
2. Muthu K. U., Ibrahim Azmi, Janardhana Maganti and Vijayanand M.,
“Prestressed Concrete”, PHI Learning Pvt. Ltd., New Delhi, 2016.
3. Praveen Nagarajan, “Prestressed Concrete Structures”, Pearson Education
India, New Delhi, 2013.
4. Hurst, M.K., “Prestressed Concrete Design”, CRC Press, 2" Edition, New York,
2017.
REFERENCES:
1. Dayaratnam, P., “Prestressed Concrete Structures”, CBS Publishers &
Distributors, 6™ Edition, New Delhi, 2018.
2. Rajagopal, N., “Prestressed Concrete”, 2nd Edition, Narosa Publications,
New Delhi, 2007.
3. Dolan, C.W., and (Trey) Hamilton, H. R., “Prestressed Concrete: Building,
Design, and Construction”, Springer, 2018.
4. Lin, T,Y., “Design of Prestressed Concrete Structures”, John Wiley & Sons,
2013.

COURSE OUTCOMES:

At the end of the course, the students will be able to

CO1.: Describe the properties of constituents in prestressed concrete and apply the
principles & procedures for analyzing the prestressed concrete structures.

CO2: Evaluate the short & long term losses and deflection for PSC members

COa3: Establish the appropriate approaches to calculate the design strength for flexure
& shear and enlighten the effects of transfer of prestress in the application of the
designing of PSC members.

CO4: Analyse and design the PSC composite structures.

CO5: Apply the principles and techniques for the design of circular prestressing and
demonstrate the various structures such as poles, piles and piles.

Board of Studies (BoS) : Academic Council:
19% of Civil held on 29.09.2023 215t Academic Council held on 20.12.2023
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1 2 3 4 5 6 7 8 9 10 11 12 1 2 3

coil | H L H L H M H

co2 | H L H L H M H

COo3 H L H L H M H

co4 | H L H L H M H

COo5 | H L H L H M H

Note: L- Low Correlation

M - Medium Correlation

H -High Correlation

SDG - 9 : Build resilient Infrastructure, promote inclusive and sustainable

industrialization and foster innovation

SDG - 11 : Make cities and human settlements inclusive, safe, resilient and

sustainable

Statement : Efficient prestressed concrete design is a prerequisite of safe,

resilient and sustainable building construction.
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CEDX 08 PREFABRICATED L T P C
SDG: 9 & 11 STRUCTURES 3 0 0 3

COURSE OBJECTIVES: The objectives of the course are :

COB1: To understand the concepts of the principles of prefabricated
structures.

COB2: To understand the design concepts of various prefabricated
components.

COB3: To familiarize with the various manufacturing methods and erection
techniques of the structures.

COB4: To give exposure to the applications of the precast unit for various
structures.

COB5: To provide sufficient knowledge for the introduction of pre-engineered
buildings.

MODULE | PRINCIPLES OF PREFABRICATION 9
Comparison with monolithic construction — Types of prefabrication — site and
plant prefabrication - Economy of prefabrication — Modular coordination —
Standardization — Planning for Components of prefabricated structures —
Disuniting of structures — Design of simple rectangular beams and | beams —
Handling and erection stresses — Elimination of erection stresses — Beams,
columns — Symmetrical frames.

MODULE I PREFABRICATED COMPONENTS 9
Roof and floor panels, ribbed floor panels — wall panels — footings — Joints for
different structural Connections — Effective sealing of joints for waterproofing —
Provisions for nonstructural fastenings — Expansion joints in precast
construction-Designing and detailing of the precast unit for factory structures —
Purlins, Principal rafters, roof trusses, lattice girders, gable frames — Single
span single storeyed frames — Single storeyed buildings —slabs, beams and
columns

MODULE 1l PRODUCTION AND HOISTING TECHNOLOGY 9
Choice of production setup — Manufacturing methods — Stationary and mobile
production — Planning of production setup — Storage of precast elements —
Dimensional tolerances — Acceleration of concrete hardening. Equipments for
hoisting and erection — Techniques for erection of different types of members
like Beams, Slabs, Wall panels and Columns — Vacuum lifting pads.
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MODULE IV APPLICATIONS OF PREFABRICATED 9
STRUCTURES

Designing and detailing of precast unit for factory structures— Purlins, Principal

rafters, roof trusses, lattice girders, gable frames — Single span single-storeyed

frames — Single storeyed buildings: slabs, beams and columns, Application of

prestressed concrete in prefabrication.

MODULE V PRE-ENGINEERED BUILDINGS 9
Introduction — Advantages — Pre Engineered Buildings Vs Conventional Steel
Buildings — Design of Pre Engineered Buildings (PEB) — Applications.

L — 45; TOTAL HOURS - 45

TEXT BOOKS:
1. Elliott, K.S., “Precast Concrete Structures”, CRC Press, Florida, 2™
Edition, 2019.

2. Knaack, U., Chung-Klatte, S., and Hasselbach, “Prefabricated
Systems : Principles of Construction”, De Gruyter, Berlin, 2012.

3. K.P.Jaya "Handbook on Precast Concrete Buildings",Indian Concrete
Institute, 2016

REFERENCES:
1. Steinle, A., Bachmann, H., and Tillmann, M., “Precast Concrete
Structures”, Wiley, 2019.
2. Lewicki, B., “Recent Case Studies in India : Pre-engineered Buildings,
Space Frames”, Institute for Steel Development & Growth, India, 2016.
3. K.P.Jaya, “Connections in Precast Structures”, Anna University, CSIR-
CBRI Roorkee, 2016

COURSE OUTCOMES:

At the end of the course, the students will be able to

CO1: Describe the design principles adopted for the construction of
prefabricated structures.

CO2: Elucidate the various components utilized for prefabricated structures.
CO3: Explicate the manufacturing methods and erection techniques of
prefabricated structures.

CO4: Apply the design principles involved in the precast construction of the
factory and single-storeyed structures.

COb5: Elaborate on the concepts of pre-engineered buildings for construction.
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Board of Studies (BoS) : Academic Council:
18" BoS of CE held on 05.04.2023 20" Academic council held on
13.4.2023
POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 Zg PO11 Zg PSO1 | PSO2 | PSO3

cor| L [ L [ M H
co2| L [ L | ™ H
cos| L | L | ™ H
coal L | L | ™ H
cos| L [ L [w™m H

Note: L- Low Correlation M - Medium Correlation H -High Correlation

SDG — 9 : Build resilient Infrastructure, promote inclusive and sustainable
industrialization and foster innovation

SDG - 11 : Make cities and human settlements inclusive, safe, resilient and
sustainable

Statement: It is necessary to make the building safer, efficient, affordable and
sustainable structures for the future generation.
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CEDX 09 INTRODUCTIONTOSTEEL- L T P C
SDG: 9& 11 CONCRETE COMPOSITE 3 0 0 3
STRUCTURES

COURSE OBJECTIVES:

COB1: To introduce and understand the basic concepts of steel-concrete
composite construction.

COB2: To understand the fundamentals of various composite members
COB3: To familiarise with the various design concepts of connections for
constructing the composite structural members.

COB4: To understand the basic concepts and behaviour of composite
box girder bridges

COB5: To give exposure to the various case studies of steel-concrete
composite construction in buildings

MODULE | CONCEPTS OF STEEL-CONCRETE COMPOSITE 9
CONSTRUCTION

Introduction to steel-concrete composite construction - theory of composite

structures - introduction to steel-concrete - steel sandwich construction.

MODULE I COMPOSITE MEMBERS 9
Behaviour of composite beams - columns - design concepts of composite
beams - steel - concrete composite columns - design of composite trusses
— Codal recommendations.

MODULE 1l CONNECTIONS 9
Types of connections - design concepts of connections in the composite
structures - shear connections - design of connections in composite trusses
—Codal recommendations.

MODULE IV COMPOSITE BOX GRIDER BRIDGERS 9
Introduction - behaviour of box girder bridges — Requirements of various
componsnets of boxgirder bridges — Design concepts

MODULE V  CASE STUDIES 9
Case studies on steel-concrete composite construction in buildings —
Failure modes of steel concrete composite members — Seismic behaviour
of composite structures.

L — 45; TOTAL HOURS - 45
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TEXT BOOKS:

1.

Johnson, R., “Composite Structures of Steel and Concrete: Beams,
Slabs, Columns and Frames for Buildings”, John Wiley & Sons, 4™"
Edition, New York, 2018.

2. Brian Uy, Tao, Z., Lin-Hai Han and Lam, D., “Behaviour and Design
of Composite Steel and Concrete Building Structures”, Taylor &
Francis Group, Florida, 2020.

3. Liang, Q.Q., “Analysis and Design of Steel and Composite
Structures”, CRC Press, Florida, 2018.

REFERENCES:

1. Richard Liew, J.Y., “Advances in Steel Concrete Composite
Structures”, Research Publishing Service, Singapore, 2012.

2. David Collings, “Steel-concrete Composite Buildings: Designing
with Eurocodes”, Thomas Telford, London, 2010.

3. Oehlers, D.J., and Bradford, M.A., “Composite Steel and Concrete

Structural Members : Fundamental Behaviour”, Elsevier, London,
2013.

COURSE OUTCOMES:
At the end of the course, the students will be able to
CO1:Describe the composite structures using various theories.

CO2: Elucidate the behaviour and various design concepts of composite
beams and columns.

CO3: Identify the suitable design for the connections in composite

structures.

CO4: Apply the design principles for the construction of composite box
girder bridges.

COb5: Explicate the steel-concrete composite construction in buildings
through case studies.

Board of Studies (BoS) : Academic Council:
18" BoS of CE held on 05.04.2023 20" Academic council

held on 13.4.2023

P P
PO | PO | PO | PO | PO | PO | PO | PO | PO | | POL | _ | PSO | PSO | PSO
1 2 3 4 5 6 7 8 9 1 1 2 3

10 12

co

1 L L H M L H

co L L H M L H

2
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cO[l L L [H ™ L H
3
coOl L |L |H |M™ L H
4
coOl L |L |H |M™ L H
5

Note: L- Low Correlation M - Medium Correlation H -High Correlation

SDG — 9 : Build resilient Infrastructure, promote inclusive and sustainable
industrialization and foster innovation.

SDG - 11 : Make cities and human settlements inclusive, safe, resilient and

sustainable
Statement : Promote sustainable and high-performance design of composite

structures for a resilient society.
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SPECIALIZATION Il : CONSTRUCTION TECHNOLOGY &

MANAGEMENT
CEDX 16 ADVANCED CONCRETE L T P C

COURSE OBJECTIVES:

The objective of the course is to impart adequate knowledge on
COB1: usage of mineral and chemical admixtures in concrete
COB2: mechanism of corrosion of steel rebar in concrete and
protection methods
COB3: ready-mix concrete and self-compacting concrete
COB4: Non-destructive testing techniques to assess distress in
concrete

MODULE | MINERAL ADMIXTURES IN CONCRETE 9
Supplementary cementitious materials : source, significance and overview.
Flyash (different classes), silica fume, metakaoline, blast furnace slag, rice
husk, titanium-di-oxide : properties — influence on fresh concrete, hardened
concrete, microstructure and durability properties of concrete.

MODULE I CHEMICAL ADMIXTURES IN CONCRETE 9
Chemical admixtures for concrete: overview and significance. Water reducers
|/ plasticizers : types, working mechanism, optimum dosage, influence on
workability and application areas. Viscosity modifying agents, retarders, set
accelerators, air entraining agents, damp-proofers, water repelling admixtures,
shrinkage reducing admixtures and corrosion inhibitors : types, brief working
mechanism and application areas.

MODULE Ili CORROSION OF STEEL IN CONCRETE 9
Mechanism of corrosion of steel in concrete — causes and influencing
parameters —Carbonation, chloride attack, microbial induced corrosion and
acid attack: deteriorating mechanism - consequences of corrosion in
reinforced concrete and pre-stressed concrete structures - Corrosion
protection methods: overview - Protective coating to steel rebars: fusion
bonded epoxy coating, galvanization and cement polymer anticorrosive
coating — sacrificial anode cathodic protection.

MODULE IV READY MIX CONCRETE AND SELF COMPACTING 9
CONCRETE
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Ready mix concrete: ingredients, mix proportion, mix design, manufacturing
process and good construction practices. Self compacting concrete:
ingredients, mix design as per EFNARC guidelines, workability requirements of
SCC : Abrams cone, J-ring, V-funnel, L-box and U-box, good construction
practices and application areas.

MODULE V  NON-DESTRUCTIVE TESTING TECHNIQUES 9
Non-Destructive techniques for assessing distress in concrete members:
overview — Rebound hammer test, ultrasonic pulse velocity test, concrete
resistivity, cover-meter, concrete core test, half-cell potential test, tests for
carbonation and chloride content.

L —-45; TOTAL HOURS - 45

TEXT BOOKS:

1. Brooks, J.J. and Neville, A.M., “Concrete Technology”, Pearson, 2019.
2. Santhakumar, A.R., “Concrete Technology” Oxford, 2006.

REFERENCES:

1. Kumar Mehta. P. and Paulo J.M. Monteiro., “Concrete : Microstructure,
Properties, and Materials” 4™ Edition, McGraw Hill Education (India) Pvt.
Ltd., 2014.

2. Shetty.M.S., and A.K. Jain “Concrete Technology (Theory and Practice)”,
S. Chand and Company Ltd., 2010.

3. Gambhir.M.L., “Concrete Technology”, 5th Edition, Tata McGraw Hill
Education, 2017

4. Nayak, N.V, and Jain, A.K, Handbook on Advanced Concrete Technology,
Narosa Publishing House Pvt. Ltd., New Delhi, 2012.

5. Zongjin Li, “Advanced Concrete Technology”, John Wiley & Sons, 2011.

6. EFNARC (2002), “Specification and Guidelines for Self-compacting
Concrete”, Surrey, UK.

7. John Broomfield, “Corrosion of Steel in Concrete — Understanding,
Investigation and Repair”, CRC Press, London, 2003.

8. Malhotra, V.M. and Carino, N.J., “Handbook on Non-destructive Testing of
Concrete”, CRC Press, 2004.

COURSE OUTCOMES:
At the end of the course, students will be able to
CO1: understand the significance of addition of mineral admixtures in
concrete for varied applications.
CO2: suggest the chemical admixtures for real time applications
COa3: describe the manufacturing of ready-mix concrete
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CO4: perform mix design of self-compacting concrete as per EFRAC
standards
COb5: describe mechanism of corrosion in concrete and suggest protection
measures
CO6: describe NDT techniques to assess distress in concrete structures

Board of Studies (BoS) : Academic Council:
16" BoS of Civil held on 05.01.2022 18" AC held on 24.02.2022

PO PO PO
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 10 11 12 PSO1 | PSO2 | PSO3

Cco1

Co2

Ccos

CO4

=l I -l - I

CO5 H

I| T (| x| T

CO6 H M M

Note: L - Low Correlation M - Medium Correlation H - High Correlation

SDG 11 : Make cities and human settlements inclusive, safe, resilient and
sustainable

Designing of durable and sustainable concrete by using mineral admixtures,
chemical admixtures in concrete, adopting corrosion protection methods
during construction and monitoring well-being of structures using NDT
techniques, make the human settlements safe and resilient and leads to
sustainable development.
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CEDX 17 WATERPROOFING OF CONCRETE L T P C
sSDG: 11 AND MASONRY STRUCTURES 3 0 0O 3

COURSE OBJECTIVES:

The objective of the course is to impart adequate knowledge on

COB1: principles of waterproofing and designing envelope for concrete
structures

COB2: below-grade waterproofing, designing and relevant materials

COB3: above-grade waterproofing, designing procedures and relevant
materials

COB4: waterproofing problems in residential buildings and protection systems

COBb5: remedial waterproofing of distressed concrete structures

MODULE | PRINCIPLES OF WATERPROOFING 9
Introduction to waterproofing and envelope design — water sources — designing
to prevent leakages in concrete structures. Basic envelope design — most
important waterproofing principles — preventing water infiltration — beyond
envelope waterproofing.

MODULE 1 BELOW-GRADE WATERPROOFING 9
Introduction — surface water control — ground water control — manufactured
drainage systems — waterstops — hydrophilic bentonite / asphalts. Capillary
action — positive and negative systems — cementitious system — metallic system
— acrylic modified system — chemical additive system. Fluid applied systems —
urethane — rubber derivatives — polymer asphalt etc.

MODULE Ili ABOVE-GRADE WATERPROOFING 9
Introduction — difference from below-grade waterproofing systems — vertical
applications — horizontal applications — above-grade exposure problems.
Materials — clear repellents — film forming sealers — penetrating sealers —
choosing appropriate repellents — cementitious coatings — elastomeric
coatings — deck coatings. Roof waterproofing — interior waterproofing on
masonry elements - applications.

MODULE IV RESIDENTIAL WATERPROOFING 9
Introduction — Multiple residents and single family construction. Below-grade
waterproofing — substrate — ground water control — positive versus negative
waterproofing — basement waterproofing systems. Above-grade waterproofing
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— exterior insulate finish systems — terminations and transitions — roof
waterproofing systems — masonry waterproofing systems.

MODULE V REMEDIAL WATERPROOFING 9
Introduction — remedial applications — visual inspection — non-destructive testing
— destructive testing — cause determination and methods of repair. Cleaning
surfaces — types. Restoration work — pointing — grouting — epoxy injection —
cementitious patching — shotcrete — overlays.

L —45; TOTAL HOURS - 45

TEXT BOOKS:
1. Michael T. Kubal, “Construction Waterproofing : Handbook”, Second
edition, Mc Graw Hill Education, 2008.

REFERENCES:

1. Brooks, J.J. and Neville, A.M., “Concrete Technology”, Pearson, 2019.
2. Emmons, P.H., “Concrete Repair and Maintenance lllustrated: Problem
Analysis; Repair Strategy; Techniques”, RSMeans Publishers, 2002.

3. Handbook on “Waterproofing of Concrete Structures”, Indian Concrete

Institute, 2020.

4. Hand Book on “Repair and Rehabilitation of RCC Buildings”, Central
Public Works Department, Government of India, 2002.

5. Kumar Mehta. P. and Paulo J.M. Monteiro., “Concrete: Microstructure,
Properties, and Materials” 4" Edition, McGraw Hill Education (India) Pvt.
Ltd., 2014.

6. Mahel Al-Jabari, “Integral Waterproofing of Concrete Structures :
Advanced Protection Technologies of Concrete by Pore Blocking and
Lining”, Elsevier Ltd., 2022.

7. Malhotra, V.M. and Carino, N.J., “Handbook on Non-destructive Testing
of Concrete”, CRC Press, 2004.

8. Perkins, P.H., “Repair, Protection and Waterproofing of Concrete
Structures”, Third edition, E & FN Spon, 1997.

9. Santha Kumar, A.R., “Concrete Technology”, Oxford University Press,
New Delhi, 2007.

10. Yoshihiko Ohama, “Hand Book of Polymer Modified Concrete and
Mortars”, Noyes Publications, U.K., 3" Edition, 2013.

COURSE OUTCOMES:
At the end of the course, students will be able to
CO1: understand scientific principles involved in design of waterproofing
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envelope for concrete and masonry structures.

CO2: identify below-grade waterproofing system for different applications

COa3: identify above-grade waterproofing system for different applications
CO04: design waterproofing system for residential application
CO5: conduct condition assessment on concrete and masonry elements

distressed with water leakage and suggest remedial methods.

Board of Studies (BoS) : Academic Council:
18" BoS of CE held on 20" Academic council held on
05.04.2023 13.4.2023

PO PO PO
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 10 11 12 PSO1 | PSO2 | PSO3

co1

Co2

COo3

Co4

L5121 LZ
I Z| 2|1
I| T| T| T|

CO5

Note: L- Low Correlation M -Medium Correlation H -High Correlation

SDG 11 : Make cities and human settlements inclusive, safe, resilient and
sustainable

3.

Development of sustainable infrastructure by understanding the

principles of waterproofing in buildings.

4.

Make the existing human settlements safe and resilient by identifying

suitable waterproofing materials, and adopting feasible techniques based on

application areas.
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CEDX 18 CORROSION PREVENTIONAND L T P C
SDG: 9811 CONTROL INRCSTRUCTURES 3 o o 3

COURSE OBJECTIVES:

The objective of the course is to impart adequate knowledge on

COB1.: durability of reinforced concrete (RC) and various factors affecting
the same.

COB2: mechanism of corrosion of steel in concrete, its major
causes,influencing parameters and consequences.

COB3: techniques and methods for condition assessment, corrosion
prevention, and corrosion control in RC structures.

MODULE | DURABILITY OF RC STRUCTURES 9
Durability — significance — influence on life cycle cost — factors affecting
durability of RC : water-cement ratio, permeability,  microstructure
formation, resistivity and electrical resistance, concrete cover and exposure
conditions.

MODULE I MECHANISM OF CORROSION OF STEEL IN RC 9
Corrosion of metals - mechanism of corrosion of steel in concrete —
passivation - galvanic corrosion, causes of corrosion : carbonation - chloride
attack — microbial induced corrosion — influencing parameters, corrosion
damage in RC structures - cost of corrosion - worldwide scenario.

MODULE 1l CORROSION PREVENTION IN RC STRUCTURES 9
Control of carbonation - control of chlorides — corrosion prevention methods

: high performance concrete, corrosion inhibitors, protective coating to steel
rebars, galvanized rebars, stainless steel rebars, sealers and membranes
and cathodic protection.

MODULE IV  CONDITION EVALUATION AND CORROSION RATE

MEASUREMENT 9
Preliminary survey - visual inspection, detailed survey — delamination
survey - cover — half-cell potential measurements - carbonation depth
measurement - chloride determination - resistivity measurement, corrosion
rate measurement : macrocell corrosion test and accelerated corrosion
studies.
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MODULE V CORROSION CONTROL IN RC STRUCTURES 9
Physical and chemical rehabilitation techniques — coatings - sealers and
membranes - corrosion inhibitors, electrochemical repair techniques — basic
principles —cathodic protection.

L — 45, TOTAL HOURS - 45
TEXT BOOKS:
1. John P. Broomfield, Corrosion of Steel in Concrete: Understanding,

Investigation and Repair, second edition, CRC Press, 2006.

REFERENCES:

1. ASTM A 775/A775 M-19, "Standard specification for epoxy-coated steel
reinforcing bars", American Society for Testing and Materials, 2019.

2. ASTM C 876, Standard Test Method for Half-Cell Potentials of Uncoated
Reinforcing Steel in Concrete, American Society for Testing and Materials,
2015.

3. ASTM G109-07: Standard test method for determining effects of chemical
admixtures on corrosion of embedded steel reinforcement in concrete
exposed to chlorides. ASTM International, West Conshohocken, PA, USA,
2013.

4. Central Public Works Department (CPWD). "Handbook on repair and
rehabilitation of RCC buildings." 2002.

5. Dyer, Thomas. Concrete durability. CRC Press, 2014.

6. Haji Sheik Mohammed MS, "Performance evaluation of protective coatings on
steel rebars", Ph.D. Thesis submitted to Anna University, India, 2008.

7. 1S 12594, Hot-Dip Zinc Coating on Structural Steel Bars for Concrete
Reinforcement - Specification, Bureau of Indian Standards, 1988.

8. IS 13620, "Fusion bonded epoxy-coated reinforcing bars-Specification”,
Bureau of Indian Standards, New Delhi, 2020.

9. Jacobson, Gretchen A. "NACE International's IMPACT Study Breaks New
Ground in Corrosion Management Research and Practice.” The Bridge 46, no.
2, 2016.

10. Luca Bertolini, Bernhard Elsener, Pietro Pedeferri, Elena Redaelli and Rob B.
Polder, Corrosion of Steel in Concrete: Prevention, Diagnosis, Repair, 2"
Edition, Wiley, 2013.

11. Mattsson, Einar. "Basic Corrosion Technology for Scientists and Engineers."
1996.

12. Mehta, P. Kumar, and Paulo JM Monteiro. Concrete: microstructure,
properties, and materials. McGraw-Hill Education, 2014.
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COURSE OUTCOMES:
At the end of the course, students will be able to
CO1: understand the importance of durability of RC structures and its
significance on life cycle cost.
CO2: understand mechanism of corrosion under different contexts, its causes
and consequences
COa3: suggest techniques and methaods for corrosion prevention in RC structures

CO4 : perform condition evaluation of corrosion distressed elements by
understanding the scientific principles.

CO5: recommend techniques and methods for corrosion control in distressed
RC structures

Board of Studies (BoS): Academic Council:
18" BoS of CE held on 05.04.2023 20" Academic council held on
13.4.2023
PO PO PO PO PO PO
PO4 | PO5 PO6 PO7 PO8 PO9 PSO1 PSO2 PS03
1 2 3 10 11 12
CcoO M M
1
co M H M
2
CSO H M M M M H
C40 H M M M H M M
C50 H M M M M H

Note: L- Low Correlation M -Medium Correlation H -High Correlation

SDG — 9: Build resilient Infrastructure, promote inclusive and sustainable
industrialization and foster innovation.

SDG - 11: Make cities and human settlements inclusive, safe, resilient and
sustainable

Statement: The knowledge on importance of durability on life cycle cost,
corrosion prevention and control methods, and corrosion auditing in RC
structures shall lead to construction of safe and resilient infrastructure by
giving emphasize to sustainability and innovation.
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CEDX 19 LEAN CONSTRUCTION L T P C
3 0 0 3

SDG: 11

COURSE OBJECTIVES: The course will impart knowledge on

COB1: drawbacks in traditional practices and concepts of lean

COB2: principles and tools

COB3: lean methods

COBA4: lean tools like VSP, work sampling, last planner system

COBS5: activities for implementation in the construction industry.

MODULE | LEAN PHILOSOPHY AND CONCEPTS 9

Problems with current construction management techniques - Toyota’s
management principle - History of How Lean originated - History of Lean
Construction - Origins and Essence of Lean - Eight Major Wastes (Non-value-
added work) - Two Pillars of The Toyota Way - 4P Model of the Toyota Way-
Five of Principles of Lean Thinking- Toyota Production System (TPS)- WIP —
cycle time — little"s law —queuing theory

MODULE I LEAN PRINCIPLES 9

- Concept of Variation in Construction - Concept of Value & Waste in
Construction - Concept of Flow, Push vs Pull & Flow efficiency - Concept of
Batch vs Single Piece flow in construction - Aspects of Continous Improvement
/PDCA - Importance of Visual Management Respect for People - Culture of
Collaboration - Trust & Team Work - key features of Integrated Project
Delivery/IPD

MODULE Il LEAN METHODS 9

Collaborative Planning - Define Value Stream - Lean Workstructuring - Lean
Problem Solving - Just in Time - Visual Management (information
Transperency) - Digitalization - Kaizen/ Kata - Root Cause Analysis -
Workplace Organizing - Target Value Design

MODULE IV LEAN CONSTRUCTION TOOLS 9

Set Based Design - Choosing By Advantages - Value Stream Mapping - Last
Planner System - Big Room - PDCA - A3 Reporting — Fish Bone Diagram -
Paretto Analysis - 5S 11. Poka Yoke
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MODULE V LEAN ACTIVITIES 9

Milestone Pull Planning - Look ahead pull planning - Weekly work Planning -
Daily Huddles - Brain Storming Sessions - Gemba visits - 5S Implementation -
Constraints Log - Issue Log - PPC Analysis - Reason for Non Completion
Analysis - Root Cause workshop - Daily Update (Big Room) - On Job Trainings
- Work observation

L —45 TOTAL HOURS -45
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. Salem, O., Solomon, J., Genaidy, A. and Luegring, M., “Site
implementation and Assessment of Lean Construction Techniques”,
Lean Construction Journal, 2005.

2. Ballard, G., Tommelein, |., Koskela, L. and Howell, G., “Lean
construction tools and techniques”, 2002.

COURSE OUTCOMES: On completion of the course, students will be able to

CO1: explain the contemporary management techniques and the issues in

present scenario.
CO2: explain the principles of lean construction.
COa3: apply the lean methods to the construction industry.

CO4: apply the different tools in the construction industry to achieve better

productivity.

CO5: implement various activities in construction site.
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Board of Studies (BoS) : Academic Council:
P st . .
19" of Civil held on 29.09.2023 21% Academic Council held on
20.12.2023
PO PO PO PO PO PO PO PO PO PO PO PO PSO PSO PSO
1 2 3 4 5 6 7 8 9 11 1 2 3
10 12
Co1 H H M L M M M L M M H
CO2 H H M L M M M L M M H
COo3 H H M L M M M L M M H
CO4 H H M L M M M L M M H
CO5 H H M L M M M L M M H
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CEDX 20 INTELLIGENT BUILDING L T P C
SDG: 9 MANAGEMENT SYSTEM 3 0 0 3

COURSE OBJECTIVES:

The objective of the course is to impart knowledge on
COB1: the concepts of Intelligent buildings

COB2: HVAC systems

COB3: fire alarm and Surveillance system

COB4: access control and intruder alarm system
COB5: performance of smart buildings.

MODULE | BASIC CONCEPTS 9
Concept and application of Building Management System (BMS) and Automation,

requirements and design considerations and its effect on functional efficiency of

building automation system, architecture and components of BMS — Cost —

Energy savings.

MODULE I HVAC SYSTEMS 9
Fundamentals: Introduction to HVAC, HVAC Fundamentals, Basic Processes
(Heating ,Cooling etc) Basic Science: Air Properties, Psychometric Chart, Heat
Transfer mechanisms, Examples. Human Comfort: Human comfort zones, Effect
of Heat, Humidity, Heat loss. Processes: Heating Process & Applications (l.e.
Boiler, Heater), Cooling Process & Applications (I.e. Chiller), Ventilation Process
& Applications (l.e. Central Fan System, AHU, Exhaust Fans), Unitary Systems
(VAV, FCU etc).

MODULE I FIRE ALARM AND SURVILLENCE SYSTEM 9
Introduction To Fire Alarm System - Need For Fire Alarm System - Types Of Fire

Detectors -Types of Fire Panels - Conventional And Addressable System - Input-

Output Modules - Indicators & Annunciators - Fire Cables And Classes Of Wiring

- Sprinkler System — Design — Components — Types.

Survillence system - Design. CCTV: Camera: Operation & types, Camera

Selection Criteria, Camera Applications, Components of CCTV system like

cameras, types of lenses, typical types of cables, controlling system. CCTV

Applications: CCTV Applications. Introduction.

MODULE IV ~ ACCESS CONTROL AND INTRUDER ALARM SYSTEM 9
Access Control System Topology — Credentials — Pin — Card — Biometric - Card
Types - Biometric System — Behavioral — Physical - Reader Types- Locking
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devices - Exit Switch & Status Detectors-Panel Communication Protocols-
Introduction To Intruder Alarm System-Need For Intruder Alarm System-Intrusion
Detector Types-Door Magnetic Contact-Vibration Detectors-Motion Detectors-
Glass Break Detectors-Panic Switches-Hardware And Software Types Zone-
Zone Attributes-Keypad Types-Panel Types-Zone Partitioning

MODULE V PERFORMANCE OF BUILDINGS 9
Intelligent buildings-Building automation- Building services in high rise
buildings-Green buildings- Case studies of residence, office buildings and
other buildings in each zones. BMS and energy savings Energy management
systems — BMS benefits smart home - smart office

L —45; TOTAL HOURS - 45

TEXT BOOKS:
1. James Sinopoli,"Advanced Technology for Smart Buildings®,Artech
House, 2016.

2. Intelligent Building Systems by Albert Ting-Pat So, WaiLok Chan,
Kluwer Academic publisher,3rd ed., 2012.

3. REFERENCES:
Derek Clements Croome, Intelligernt Building Design, Management
and Operations, 2nd edition, ICEP Publishers, London, 2012.

5. Shengwei Wang, Intelligent Buildings and Building Automation, Spon
Press, London, 2009.

6. Gerardus Blokdyk “Intelligent building automation system the ultimate
step by step guide”, 2018.

7. John Twin, sandipan mishra intelligent building control systems,
Springer, 2018.

COURSE OUTCOMES:

At the end of the course, students will be able to

CO1.: illustrate the concept of Intelligent Buildings and compare the costs,
energy savings applied to Building Management Systems.

CO2: demonstrate and explain the HVAC systems

CO3: select suitable fire alarm and surveillance system.

CO4: demonstrate and explain access control and intruder alarm system
CO5: analyze performance of buildings based on energy efficiency
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Board of Studies (BoS): Academic Council:
18" BoS of CE held on 05.04.2023 20" Academic council held on
13.4.2023
PO1 PO2 PO3 PO4 |PO5|P0O6| PO7 PO8 PO9 PO | PO | PO PSO1| PSO2 PS03
10 11 12
Co1 L L L L L H L L H H
CO2 L L M M L H L L H H
COo3 L L M M L H L L H H
CO4 L L M M L H L L H H
CO5 L L M M L H L L H H

Note: L- Low Correlation M -Medium Correlation H -High Correlation

SDG 9 : Build resilient Infrastructure, promote inclusive and sustainable
industrialization and foster innovation

The holistic understanding of building management system will lead to sustainable
buildings
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CEDX 21 AUTOMATION IN CONSTRUCTION L T P C
SDG: 9 AND MANAGEMENT 3 0 0 3

COURSE OBJECTIVES:

The course will impart knowledge on the

COB 1 : automation and use of robots in construction

COB 2 : basic concept of automation techniques and sensors in
construction.

COB 3: existing and prototype equipment for construction.

COB 4: data networking and internet protocols.

COB 5: concept and impact of construction robots in construction.

MODULE | BASIC CONCEPTS 9
Automation in construction - Principles and Strategies of Automation, Basic
Elements of an Automated System, Advanced Automation Functions,
Levels of Automations. Review and analysis of state- of —art in construction
automation — current scenario

MODULE I EMERGING TECHNIQUES 8
ICT technologies — power line communication in home building automation
systems — virtual reality systems — Programmable Logic Controller -
Supervisory Control and Data Acquisition - sensors — type of sensors.

MODULE Il CONSTRUCTION AUTOMATION AND 10
ROBOTICS

Off- site automation in construction Information processing (computer
applications), - Existing and prototype equipment for construction — Cranes
— Tunnel Boring Machines - final product design session - Off-site
automated prefabrication systems- On-site automated and robotic systems.
MODULE IV  NETWORKING IN CONSTRUCTION 9
Data networking— wireless transmission media — network devices — internet
protocols - Gamma building control — energy-efficient building and room
automation.

MODULE V  CONSTRUCTION ROBOTS 9
Selection of construction robots — factors - robotic technologies for
customized component - Activated concrete cutting robot, concrete floor
finishing robot- Ceiling panel positioning robot- Exterior wall painting robot-
safety and training- case studies - Task construction robots — 3D printing.
L- 45; Total Hours — 45
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TEXT BOOKS:

1. Javad Majrouhi Sardroud, “Automated Management of Construction
Projects” LAP Lambert Academic Publishing, 2011.

2. Wang Shengwei,“Intelligent Buildings and Building Automation”
Taylor & Francis Group, 2010.

REFERENCES:

1. Honglei Xu and Xiangyu Wang, “Optimization and Control Methods
in Industrial Engineering and Construction (Intelligent Systems,
Control and Automation: Science and Engineering)” Springer, 2014.

2. Majrouhi Sardroud Javad,, “Automation in Construction
Management” Scholars' Press, 2014

COURSE OUTCOMES:

On completion of this course, students will be able to
CO1 : explain the concept of building management system and
automation in construction.
CO2 :Identify the different techniques and sensors used in automation.
CO3 :suggest the various robotic techniques for construction process.
CO4 :apply the knowledge of networking in construction automation.
CO5 :Select suitable robotic technique in construction.

Board of Studies (BoS) : Academic Council:
18" BoS of CE held on 05.04.2023 20" Academic council held on
13.4.2023
PO1 | PO2 PO3 | PO4 | PO5 | PO6 | PO7 PO8 PO9 '?Ls PO11 ZS PSO1 | PSO2 PS03

Co1 M L L L M L M L H

co2 M L L L M L M L H

co3 M L L L M L M L H

co4 M L L L M L M L H

Cco5 M L L L M L M L H

Note:L- Low Correlation M -Medium Correlation H -High Correlation

SDG 9: Build resilient Infrastructure, promote inclusive and sustainable
industrialization and foster innovation.

The holistic understanding of automation in the construction system will lead to sustainable
construction management.
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CEDX 22 BUILDING INFORMATION MODELING L 1T P C
SDG: 11 10 4 3

COURSE OBJECTIVES: The course will impart knowledge on

COB1: the fundamental concepts and principles of Building Information Modeling
COB2: BIM software for design, analysis, and collaboration

COB3: Integrating with MEP & structural design

COB4: Role of MSP & PRIMAVERA

COB5: Data Integration and energy analysis

MODULE | INTRODUCTION TO BIM 3+12
Introduction to Building Information Modeling (BIM), Historical context and evolution
of BIM - Benefits and challenges of BIM adoption - BIM standards and industry trends
- BIM Software and Tools - Overview of popular BIM software - Revit, ArchiCAD,
AutoCAD.

MODULE Il BIM FOR ARCHITECTURAL DESIGN 3+12
Using BIM for conceptual design - Navigating the BIM interface - Creating and
managing BIM elements (walls, floors, roofs) - Importing and exporting data in BIM -
Developing detailed architectural models - 2D drafting and 3D modeling in BIM -
Creating building sections and elevations.

MODULE Il BIM FOR MEP & STRUCTURAL ENGINEERING 3+12
Integrating MEP systems into BIM — New MEP Projects - Coordinating MEP systems
with architectural and structural models - Energy analysis and sustainability in BIM -
Structural modeling in BIM - Analyzing and simulating structural loads - Clash
detection and resolution.

MODULE IV BIM FOR  CONSTRUCTION AND PROJECT  3+12
MANAGEMENT

BIM in the construction phase - 4D and 5D BIM (scheduling and cost estimation) -

BIM in facility management (6D BIM) - Revit model can be imported with a project

schedule to review the progress of the Project — Clash Detection of services - Case

studies of successful BIM implementation in construction
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MODULEV BIM FOR SUSTAINABLE DESIGN 3+12
Sustainable design principles in BIM - Life cycle analysis and environmental impact

assessment - LEED and BREEAM cetrtifications using BIM - Green building design
and energy efficiency - Advanced BIM technologies.
L —15; P-60; TOTAL HOURS -75

TEXT BOOKS:
1. Hardin, B., & McCool, D. (2015). BIM and construction management: proven
tools, methods, and workflows.John Wiley & Sons.
2. Issa, R. R., & Olbina, S. (Eds.). (2015, May). Building Information Modeling:
Applications and Practices, American Society of Civil Engineers.
3. Eastman, C., Teicholz, P., Sacks, R., & Liston, C. (2011). BIM handbook: A
guide to building information
REFERENCES:
1. Krygiel, E., & Nies, B. (2008). Green BIM: successful sustainable design with
building information modeling, John Wiley & Sons.
2. Modeling for owners, managers, designers, engineers and contractors. John
Wiley & Sons.

CO 1: understand concepts of Building Information Modeling.

CO 2: design a building structure using software

CO 3: create new MEP project, analyse the structure and link it with BIM
CO 4 : develop schedule using MSP and Primavera

CO 5: to comprehend the life cycle assessment of buildings

Board of Studies (BoS) : Academic Council:
19" of Civil held on 29.09.2023 21%t Academic council held on
20.12.2023
P P
PO | PO | PO | PO | PO | PO | PO | PO | PO | | POL | _ | PSO | PSO | PSO
1 2 3 4 5 6 7 8 9 1 1 2 3
10 12
ClO M L L L H L L M M
CZO M L L L H L L L M M
030 M L L L H L L L M M L
C4O M L L L H L L M M L
CSO M L L L H H L L M M L

Note: L- Low Correlation M -Medium Correlation H -High Correlation
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SDG 11 :Make cities and human settlements inclusive, safe, resilient and
sustainable

The holistic understanding of construction materials leads to development
of sustainable buildings
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CEDX 23 HOUSING, PLANNING ANDBYELAWS L T P C
SDG: 9 3 0 0 3

COURSE OBJECTIVES:

The objective of the course is to impart adequate knowledge on

COB1.: various types of housing and contemporary housing policies.

COB2: the different types of housing programmes and the role of various
organizations.

COB3: the planning and design of housing projects

COBA4: the finance for housing projects

COBS5: building byelaws for housing projects.

MODULE I  BASIC CONCEPTS 9
Definition of Basic Terms — House, Home, Household, Apartments, Multi storied
Buildings, Special Buildings, Objectives and Strategies of National Housing
Policies, Principle of sustainable housing.

MODULE I HOUSING PROGRAMMES 9
Basic Concepts, Contents and Standards for Housing Programmes - Sites and
Services, Neighbourhoods, Open Development Plots, Apartments, Rental
Housing, Co-operative Housing, Slum Housing Programmes, Role of Public,
Private and Non-Government Organizations. Institutions for Housing at
National, State and Local levels.

MODULE 1 PLANNING AND DESIGN 9
Formation of Housing Projects and its principles — Elements of Site Analysis -
Layout Design of Housing - Design of Housing Units (Design-Problems).

MODULE IV HOUSING FINANCE AND PROJECT APPRAISAL 8
Appraisal of Housing Projects — Housing Finance, Cost Recovery — Cash Flow
Analysis, Subsidy and Cross Subsidy, Pricing of Housing Units, Rents,
Recovery Pattern (Problems).

MODULE V HOUSING LAWS AND DEVELOPMENT 10
REGULATIONS

Housing Laws at State level - Working of building bye-laws in planning practice

at Urban and Rural level — Development Control Regulations (DCR)-
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Requirements for grant of building permissions; Streamlining the development
control regulations; Zoning regulations of DCR ; UDPFI Guidelines; National
Building Code and its implementation - Documents required for the approval of
the building plan.

L —45; TOTAL HOURS - 45

TEXT BOOKS:

1. Watson, D., Crosbie, M.J., “Time Saver Standards for Architectural Design”,
Tata McGraw Hill, 8th Edition, 2011.

2. Hosack, W.M., “Land Development Calculations”, McGraw Hill, USA , 2nd
Edition, 2010.

REFERENCES:

1. Development Control Rules For Chennai Metropolitan Area, CMA, Chennai,
2004.

2. Goody, J., Chandler, R., Clancy, J., Dixon, D., Wooding, G., “Building Type
Basics for Housing”, John Wiley and Sons, New Jersy, 2010.

COURSE OUTCOMES: At the end of the course, students will be able to

CO1: explain the basic concepts about different types of housing, policies and
principle of sustainable housing.

CO2: impart knowledge on various housing programmes.

CO3: describe the basic principles of planning a house and designing the life
space

CO4:analyse the housing cost and select finance for housing projects.

CO5: describe the housing bye laws at different administrative levels and its
development and control regulations

Board of Studies (BoS): Academic Council:
18" BoS of CE held on 05.04.2023 20" Academic council held on
13.4.2023

PO PO PO
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 10 1 12 PSO1 | PSO2 | PSO3

Co1

CO2

Co3

CO4

|-
P T - R
T
N
[l I el I el Y el A
- - - <
-
I T T T T
I | T| T| T
T

CO5

Note: L- Low Correlation M -Medium Correlation H -High Correlation
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SDG 9 : Build resilient Infrastructure, promote inclusive and sustainable industrialization
and foster innovation.

The holistic understanding of housing rules, policies and byelaws will lead to sustainable
housing.
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SPECIALIZATION IlI: GEOTECHNICAL ENGINEERING

CEDX 31 ENGINEERING GEOLOGY L T P C
SDG: 11 3 0 0 3

COURSE OBJECTIVES:

The objectives of the course are to impart knowledge on
COB1: various earth processes to consider them during the planning and
execution of civil engineering projects.
COB2: demarcation and differentiation of various rock types and minerals to
be used as construction materials.
COBa3: the areas of weakness in a zone and to eradicate the weakness during
civil engineering projects.
COBA4: the geological conditions of tunnels, dams and reservoirs.
COBS5: different remote sensing techniques in exploring the mineral and rock

types.

MODULE | PHYSICAL GEOLOGY 8
Branches of geology — Scope of engineering geology - Earth Internal structure —
Seismological evidence, the final picture of the earth, Earth processes —
Weathering — Types of weathering, Physical and chemical weathering, products of
weathering, Volcanism — types of volcanoes, causes and effects, Earthquake —
types of seismic waves, distribution and origin - Plate tectonics theory.

MODULE 1 MINERALOGY & PETROLOGY 9
Introduction — Mineralogy, Physical properties of minerals — color, lustre,
cleavage, structure, hardness, specific gravity, Rocks —Classification of rocks—
Igneous, sedimentary and metamorphic rocks, Igneous rocks — types, the texture
of igneous rocks, engineering properties, Sedimentary rocks — formation of clastic
and non-clastic sedimentary rocks, classification of sedimentary rocks,
Metamorphic rocks — types of metamorphism, engineering properties of rocks.

MODULE 1 STRUCTURAL GEOLOGY 10
Types of geological structures - Folds, Faults and Joints, Folds — Parts of a fold,
classification of folds, causes, engineering properties of folds, Faults — Basic terms,
types of faults, recognition of faults, causes and engineering considerations of faults,
Joints — occurrence, the origin of joints, causes and their effect on civil engineering
projects.
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MODULE IV GEOLOGY FOR CIVIL ENGINEERING 10
Geological conditions necessary for the construction of tunnels, dams, reservoirs,
Tunnels — types of tunnels, geological investigations, soft ground tunneling, Dams -
types of dams, geotechnical considerations, geological characters for investigation,
forces acting on a dam, Reservoirs — Geological Investigations, silting of reservoirs,
Geophysical investigations — electric method, seismic method, gravitational method,
magnetic method.

MODULE V MISCELLANEOUS APPLICATIONS 8
Landslides - Causes and effects, Coastal erosion and coastal prevention structures
- Remote sensing applications in mineral exploration — case studies.

L —45; TOTAL HOURS - 45

TEXTBOOKS:

1. ChennaKesavalu. N., “Textbook of Engineering Geology”, Macmillian
Publishers India Ltd, New Delhi, 2009.

2. Parbin Singh, “Engineering and General Geology”, S.K. Kataria& Sons,
Katson Publication House, 2013.

3. Rao. P.C. & Rao. D.B., “A Text Book of Geology”, Discovery Publishing
House, New Delhi, 2010.

4. Varghese. P.C., “Engineering Geology for Civil Engineers”, PHI
Learning Private Ltd, New Delhi, 2012.

REFERENCES:
1. Lillesand.T.M. and Kiefer.R.W., “Remote sensing and image interpretation”,
John Wiley and sons, 7" Edition, 2015.
2. Sawant P.T., “Engineering & General Geology”’, New India Publishing
Agency, 2011.
3. https://geologyscience.com/methods-of-geology/structural-geology/

COURSE OUTCOMES:

After completion of the course, the students will be able to

CO1.: identify the geological parameters required for the construction, planning and
design of civil engineering structures.

CO2: demarcate and differentiate between rock types and minerals to be used as
construction materials.

COa3: identify the areas of weakness in a zone, consider, and eradicate the
weakness during the civil engineering projects.
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CO4: select the necessary geological conditions of tunnels, dams and reservoirs.

CO5: employ remote sensing techniques in exploring the mineral and rock types.

Board of Studies (BoS) : Academic Council:
16" BoS of CIVIL held on 05.01.2022 18" Academic Council held on
24.02.2022
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 PO | PO PO PSO1 | PSO2 | PSO3
10 11 12

Co1 M L H L L L M L - - - - M L

CO2 L L L L L L M L H M

COo3 M L H M L H H L M H M

COo4 L L H M L H H L M H M

CO5 M L M M L H H L M H M

Note: L - Low Correlation M - Medium Correlation H - High Correlation
SDG 11: Make cities inclusive, safe, resilient and sustainable.
The integrated knowledge of mineral and rock properties under different geological

conditions helps in designing an economical and safe foundation leading to the
construction of resilient infrastructure.
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CEDX 32 GROUND IMPROVEMENT TECHNIQUES L T P C
SDG: 11 3 0 0 3

COURSE OBJECTIVES:

COBL1: To familiarize the students with geotechnical problems in soil

COB2: To understand the various drainage methods available for dewatering of
soll

COB3: To impart knowledge about selection, design, and construction aspects of
ground improvement techniques in problematic soils

COB4: To understand the application of geo-synthetics in soil reinforcement
COB5: To provide knowledge on stabilization of soil

MODULE |  BASIC CONCEPTS 7
Role of ground improvement in foundation engineering - methods of ground
improvement - Geotechnical problems in alluvial, laterite and black cotton soils -
Selection of suitable ground improvement techniques based on soil condition

MODULE I DRAINAGE AND DEWATERING 8
Drainage techniques - Well points - Vacuum and electro osmotic methods -
Seepage analysis for two dimensional flow

MODULE Il INSITU TREATMENT OF COHESIONLESS AND 9
COHESIVE SOILS

Insitu densification of cohesion less and consolidation of cohesive soils - Dynamic

compaction and consolidation - Vibro floatation - Sand pile compaction -

Preloading with sand drains and fabric drains- Stone columns - Lime piles -

Installation technigques only - relative merits of various methods and their

limitations.

MODULE IV EARTH REINFORCEMENT 9
Concept of reinforcement - Types of reinforcement material - Applications of
reinforced earth - use of Geotextiles for filtration, drainage and separation in road
and other works.

MODULE V  STABILISATION METHODS 12
Types of grouts - Grouting equipment and machinery - Injection methods — Grout
- Chemical stabilization — Mechanism — factors affecting and properties — use of
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additives — Lime and Bituminous stabilization - Mechanism — factors affecting and
properties — types of admixtures - Stabilization of expansive soil
L —45; TOTAL HOURS - 45

TEXT BOOKS:

1. Maity Joyanta Chattopadhyay Bikash Chandra., “Ground Improvement
Techniques”, PHI Publications, Eastern Economy Edition, 2017

2. Purushothama Raj, P., “Ground Improvement Techniques”, Laxmi
Publications, 2" Edition, 2016.

REFERENCES:

1. Das, B.M,, “Principles of Foundation Engineering”, Cenage learning, 8" edition,
USA, 2015.

2. Koerner, R.M., “Designing with Geosynthetics”, Pearson Education, 5" Edition,
2005.

3. Moseley, M.P. and Kirsch. K, "Ground Improvement", CRC Press, 2" edition,
USA and Canada, 2004.

COURSE OUTCOMES:

At the end of the course students will be able to

CO1: Explain the properties of problematic soil and necessity of different ground
modification techniques

CO2: Describe the concept of drainage techniques

CO3: Describe the improvement of soil by compaction, consolidation and
preloading techniques suitable for specific site conditions

CO4: Effectively utilize different earth reinforcement materials including Geotextile
for different field conditions.

CO5: Implement the grouting techniques in the field condition for soil stabilization
and also assess the suitable chemicals and admixtures for stabilization based on

soil types
Board of Studies (BoS) : Academic Council:
18" BoS of CE held on 05.04.2023 20" Academic council held on
13.4.2023
PO PO
PO1 PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 PO9 10 PO11 12 PSO1 [PSO2|PSO3
M M M M
Co1 M L M - L L L L M L
M M M M
COo2 M L M - L L L L M L
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M M M M

COo3 M L M - L L L M H L
M M M M

CO4 M L M - L L L H H L
M M M M

CO5 M L M - L L L H H L

Note: L- Low Correlation M -Medium Correlation H -High Correlation

SDG 11: Make cities and human settlements inclusive, safe, resilient and
sustainable.

Statement : The integrated understanding on stabilization of weak naturally available
ground using suitable ground improvement techniques for ensuring access to safe
and resilient structure.
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CEDX 33 SUBSURFACE INVESTIGATIONAND L T P C
SDG: 11 REPORT WRITING 3 0 0 3

COURSE OBJECTIVES

COB1: To give exposure on basic field instrumentation techniques

COB2: To impart knowledge on the geophysical methods of ground investigation
COB3: To familiarize the field tests on soil and to correlate test results

COB4: To impart knowledge on subsoil investigation for offshore structures
COB5: To provide understanding on the report writing and foundation
recommendation

MODULE | FIELD INSTRUMENTATION 8
Necessity and Importance of soil exploration - Field Instrumentation - Pressure
meters, Piezometer, Pressure cells, Sensors, Inclinometers, Strain gauge —
Interpretation of results

MODULE I GEOPHYSICAL METHOD OF EXPLORATION 10
Indirect method of exploration - Seismic method, Electrical resistivity, Resistivity
sounding and profiling - Qualitative and quantitative interpretation of test result -
Comparison of resistivity and seismic surveys — Shortcoming — Report Writing
based on results

MODULE Il ADVANCED INSITU TESTS ON SOIL 10
Field Vane shear test — Borehole Shear Test - Pressure meter test - Dilatometer

test - Cyclic plate load test - Precautions to be exercised during the execution of

these tests - Various corrections in the test results and interpretation of test results

for design of foundations - Correlation among various test results - Report Writing

based on results

MODULE IV OFFSHORE INVESTIGATION 8
Offshore investigation — Difference between onshore and offshore explorations -
Geotechnical aspects of offshore structures - Phases of offshore site investigation

MODULE V DATA INTERPRETATION AND REPORT 9
PREPARATION

Data interpretation from field and laboratory test results - Borehole log - Analysis

of data - Preparation of detailed site investigation reports - Conclusions and

Recommendation of foundation
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L —45; TOTAL HOURS - 45

TEXT BOOKS:

1. Alam Singh and Chowdhary G. R., "Soil Engineering in Theory and Practice”,
Volume-2, Geotechnical testing and instrumentation”, CBS Publishers and
Distributors, New Delhi, 2" edition, 2014.

2. Alan J. Lutenegger, “In Situ Testing Methods in Geotechnical Engineering”,
CRC Press, 1" edition, 2021

3. Bowles, J.E.,” Foundation Analysis and Design”, McGraw-Hill International
Publishers, New Delhi, 5" Edition, 2012

REFERENCES:

1. Dunnicliff, J., and Green, G.E., "Geotechnical Instrumentation for Monitoring
Field Performance", John Wiley, 2007.

2. Gopal Ranjan and Rao, A.S.R., “Basic and Applied Soil Mechanics”, New Age
International Publishers, New Delhi, 3" edition, 2016.

3. Venkatramaiah, C., “Geotechnical Engineering”, New Age International
Publishers, New Delhi, 6th edition, 2018.

COURSE OUTCOMES:

At the end of the course students will be able to

CO1: Execute various field instrumentation techniques

CO2: Describe the geophysical method of soil exploration

CO3: Implement suitable in-situ field test based upon soil conditions

CO4: Adopt the appropriate investigation techniques for offshore structures

COb5: Prepare a standard report on sub soil investigation based on results of

interpretation.
Board of Studies (BoS) : Academic Council:
18" BoS of CE held on 05.04.2023 20" Academic council held on
13.4.2023

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 Z((? PO11 zg PSO1 | PSO2 | PSO3
co1 M L L L - M L L L M M L H L -
COo2 M L L L - M L L L M M L H L -
COo3 M L L L - M L L L M M L H L -
Co4 M L L L - M L L L M M L M L -
CO5 M L M H - M L L L H M L L L -

Note: L- Low Correlation M -Medium Correlation H -High Correlation
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SDG 11 : Make cities and human settlements inclusive, safe, resilient and sustainable

Statement : The understanding of the importance of sub soil investigation and its
implementation paves to safe environment and sustainable structure.
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CEDX 34 APPLICATION OF SOFTWARE IN L T P C
GEOTECHNICAL ENGINEERING

SDG:11 3 0 O 3

COURSE

OBJECTIVES:

The main objective of the course is to impart students knowledge on

COBL1.: the importance of computational modeling and analysis of foundations
COB2: concepts of modeling using PLAXIS and GEOSTUDIO

COB3:fem analysis of foundations

COB4: modelling of slope stability and seepage in GEOSTUDIO

COB5: modelling of stress and deformation in GEOSTUDIO

MODULE | IMPORTANCE OF SOFTWARE APPLICATIONS 9

Importance and need of software for modeling, analysis and design in Geotechnical
Engineering field - Advantages and limitations of software - Causes for errors,
validation of software results. Failures due to errors in modeling - Data entry and
interpretation of software results

MODULE I CONCEPTS AND STRUCTURAL ELEMENTS IN 9
PLAXIS

Introduction to modeling — General Modelling Aspects — Points, Lines, Clusters,
Elements, Nodes and Stress points — Data Input — General Settings — Creating
Geometry Model

MODULE IlI ANALYSIS AND MODELLING OF FOUNDATIONS IN 9
PLAXIS

FEM Analysis of simple Geotechnical Problems using PLAXIS Software - Theory and
modeling of Shallow Foundations, Deep Foundations and Retaining Walls

MODULE IV ANALYSIS AND MODELLING OF SLOPE STABILITY 9
AND SEEPAGE IN GEOSTUDIO

Analysis of Slope stability in SLOPE/W - Simple seepage analysis in SEEP/W - Define
View to set up the model — Result computation and viewing of numerical solution —
Real time example

MODULE V ANALYSIS AND MODELLING OF STRESS AND 9
DEFORMATION IN GEOSTUDIO

Stress and deformation analysis in SIGMA/W - Define View to set up the model —
Result computation and viewing of numerical solution — Real time example
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L —45; TOTAL HOURS - 45

TEXT BOOKS

1. Y.M. Cheng, J.H. Wang, L. Liang, W.H. Fung Ivan “Numerical Methods and
Implementation in Geotechnical Engineering - Part 1”,Bentham

Publishers,2020

REFERENCES:

1.https://www.geoslope.com/learning/support-resources/tutorial-
videos/geostudio-2012
2.PLAXIS Version 8 — Reference Manual

COURSE OUTCOMES:
At the end of the course students will be able to

CO1:Demonstrate the use of Softwares in Geotechnical field
CO2:Model substructural elements using PLAXIS

CO3:Analyse and model foundations and retaining walls using PLAXIS
CO4:Analyse and model Slopes and seepage using GEOSTUDIO

COb5:Analyse and model stress and deformation in substructural elements

using GEOSTUDIO

Board of Studies (BoS) : Academic Council:
19" of Civil held on 29.09.2023 21%t Academic council held on
20.12.2023

PO1 PO2 PO3 PO4 PO5 | PO6 | PO7 | PO8 PO9 Fl’g PO11 :(23 PSO1 | PSO2 PS03
co1 M H M M M H M M H H M H
CcO2 H H M M M L M M M M
Cco3 L M H M L L M M M M
CO4 M M M M L L M M M M
CO5 M M L L L M M M L

SDG 11 : Make cities and human settlements inclusive, safe, resilient
and sustainable

Statement: The integrated understanding of design of substructures
results in the development of durable and resilient infrastructure
throughout the life span.
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CEDX 35 GEO-ENVIRONMENTAL L T P C
SDG: 11 ENGINEERING 3 0 0 3

COURSE OBJECTIVES:

The objectives of the course are

COB1: To impart knowledge on causes and effects of soil contamination
COB2: To familiarize about the waste containment system

COB3: To provide an in-depth knowledge about the various waste stabilization
methods

COB4: To give exposure on the geotechnical application of waste and its
disposal

COB5: To provide insight on the different methods of soil remediation

MODULE | SOIL CONTAMINATION 9
Introduction to Geo environmental engineering - Scope - Sources, production
and classification of waste — Causes of soil pollution — Factors governing soll
pollution - Contaminant transport in sub surface - Fate and effect of pollutants
on land environment.

MODULE 1l WASTE CONTAINMENT SYSTEM 9
Evolution of waste containment facilities and disposal practices -Site selection
based on environmental impact assessment —different role of soil in waste
containment — different components of waste containment system and its
stability issues- MoEF guidelines.

MODULE IlI WASTE STABILIZATION 9
Stabilization - Solidification of wastes — Micro and macro encapsulation —
Absorption, Adsorption, Detoxification — Mechanism of stabilization — Organic
and inorganic stabilization — Utilization of solid waste for soil improvement — case
studies.

MODULE IV GEOTECHNICAL APPLICATION OF WASTE AND 9
DISPOSAL

Geotechnical use of different types such as Thermal power plant waste,

Municipal solid waste, industrial waste - Waste disposal facilities - Parameters

controlling the selection of site for sanitary and industrial landfill - Site

characterization.
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MODULE V REMEDIATION OF CONTAMINATED SOILS 9
Stabilization and solidification - Bio-remediation - Soil washing -
Phytoremediation - Soil heating — Thermal desorption -Vitrification - Bio-venting
— Electro kinetic remediation

L —45; TOTAL HOURS - 45

TEXT BOOKS:

1. Daniel B.E., “Geotechnical Practice for waste disposal’, Chapman and Hall,
London, 2012.

2. Dewan J.W. and Sudarshan K.N.., “Hazardous Waste Management”,
Discovery Publishing House, India, 2011.

3. Hari D. Sharma and Krishna R. Reddy, “Geo-Environmental Engineering”,
John Wiley and Sons, INC, USA, 2004.

4. Mohamed A.M.O and Paleologos E.K., “ Fundamentals of
Geoenvironmental Engineering,Understanding Soil, Water, and Pollutant
Interaction and Transport”, Butterworth-Heinemann, Elsevier Science,
UK,2017

5. REDDI, L. N. 1., Inyang, H. I. . Geoenvironmental Engineering: Principles and
Applications. United Kingdom: CRC Press.(2020)

REFERENCES:

1. Kerry Rowe R., Geotechnical and Geoenvironmental Engineering Handbook.
United States: Springer US, 2012.

2. Manoj Datta, B.P. Parida, B.K. Guha, “Industrial Solid Waste Management
and Landfilling Practice”, Narosa Publishing House, 2001

3. Stalin V. K, Muttharam M., “Geotechnical Characterisation and
Geoenvironmental Engineering: IGC 2016 Volume 1. (2018). Germany:
Springer Nature Singapore.

COURSE OUTCOMES:

At the end of the course students will be able to

CO1: demonstrate the sources of sail pollution, pollutant interaction and its
effects

CO2: describe the appropriate waste containment system.

COa3: explain the techniques of waste stabilization.

COd4: illustrate the geotechnical applications of solid waste.

CO5: identify the suitable soil remediation methods
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Board of Studies (BoS):

18" BoS of CE held on 05.04.2023

Academic Council:

20" Academic council held on

13.4.2023

PO1

PO2

PO3

PO4

PO5

PO6

PO7

PO8

PO9

PO
10

PO11

PO
12

PSO1

PS0O2

PS03

co1 L M M L M
Co2 L M M L M
Co3 L M M L M
Co4 L M M L M
CO5 L M M L M

Note: L - Low Correlation

M -Medium Correlation

H -High Correlation

SDG 11: Make cities and human settlements inclusive, safe, resilient and

sustainable.

Statement: The holistic understanding on implementation of suitable soil waste

remediation techniques leads to development of safe and resilient infrastructure.
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CEDX 36 PAVEMENT ENGINEERING L T P C
SDG :11 3 0 O 3

COURSE OBJECTIVES:

The main objective of the course is to impart students knowledge on
COB1:Components and functions of pavement structure
COB2:Different types of Concrete pavements

COB3:Stresses in Flexible and rigid pavements

COB4:Design of Flexible and rigid pavements under various loads.
COBS5: Soil stabilization for road construction.

MODULE | INTRODUCTION 9

Components of pavement structure. importance of subgrade soil properties on
pavement performance.Functions of subgrade,subbase,base course

and wearing course.

MODULE I TYPES OF CONCRETE PAVEMENTS 9

Roller Compacted Concrete Pavement,Plain Jointed Concrete
Pavement,Continuously Reinforced Concrete Pavement,Prestressed concrete
pavement,Design of Tie Bars and Dowel Bars,Role of Dry Lean Concrete;Rigid
pavements design for low volume roads

MODULE Il STRESSES IN PAVEMENTS FLEXIBLE 9
PAVEMENTS

Stresses in  homogeneous masses and Layered systems,deflections,shear

failures,equivalent wheel and axle loads Rigid pavements-Westergaard's and

Thomlinson's analysisof warping stresses,Combination of stresses due to different

causes,Effect of temperature variation on rigid pavements

MODULE IV DESIGN ELEMENTS OF FLEXIBLE PAVEMENTS 9

Loadingcharacteristics-static,impact and repeated loads.effects of dual wheels and
tandem axles,area of contact and tyre pressure,modulus or CBR .value or
dirrer.enllayers,equlvalcnlsinglewheelload, equivalent stress and equivalent
deflection criterion,equivalent wheel load factors,climatic and environmental
factors.Design of airport pavements
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MODULE V STABILIZATION OF SOILS FOR ROAD 9
CONSTRUCTIONS

Need for stabilized soil-Design criteria-Mechanisms-factors influencing choice of

stabilizers-Testing and field control-Applications of Geosynthetics in

roadconstruction-Case studies.

L —45; TOTAL HOURS - 45
TEXT BOOKS:

1. Kadiyali, L.R., “Principles and Practice of Highway Engineering”, Khanna tech.
Publications, New Delhi, 2005

2. Khanna, K.and Justo,C. E.G.,"Highway Engineering”, Khanna Pub
lishers,Roorkee,2014.

3. Wright,P.H.,“HighwayEngineering”,John Wiley and Sonsinc., NewYork, 7"
Edition,2004.

REFERENCES:

1. Design and Specification of Rural Roads(Manual). Ministry of rural
roads.Government of India.New Delhi.2001.

2. Guidelines for the Design of Flexible Pavements,IRC:37- 2001.The Indian
roads Congress,NewDelhi.

3. Guideline for the Design of Rigid Pavements for Highways.IRC:58-1998,The
Indian Roads Congress.NewDelhi.

4. O'Flaherty,C.A.,Highways- The location, Design.Construction & Maintenance
of
Pavements,FourthEdition. Elsevier.2006.

COURSE OUTCOMES:

At the end of the course students will be able to

CO1.:design various components of pavement like subgrade,subbase,base course
and wearing course

CO02 :Suggest suitable type of concrete pavements for varied applications
CO3:Evaluate stresses in flexible ad rigid pavements due to loads and temperature
variation

CO4: Design flexible and rigid pavements based on different guidelines.

CO5: Select suitable stabilizers based on mechanism and requirements for
construction with a qualitv control in the field.
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Board of Studies (BoS) : Academic Council:
19" of Civil held on 29.09.2023 215" Academic council held on
20.12.2023
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CEDX 37 GEOSYNTHETICS L T P C
SDG: 11 3 0 0 3

COURSE OBJECTIVES:

The objectives of the course are

COB1: To impart knowledge on the different types of Geosynthetics

COB2: To introduce the materials and the process involved in the
manufacturing

COB3: To familiarize the various properties and methods for testing

COB4: To give exposure on the various functions of Geosynthetics

COBS5: To provide insight on the field applications

MODULE | BASIC CONCEPTS 6
Historical development — Field of application - Types of geosynthetics -
geotextiles, geogrids, geonets, geomembranes, geocomposites - Recent use in
India

MODULE I MATERIALS AND MANUFACTURING PROCESS 9
Raw materials - polyamide, polyester, polyethylene, polypropylene, poly vinyl

chloride -Different type of geosynthetics based on manufacturing - woven,

monofilament, multifilament, slit filament, non-woven - Different bonding process

- Mechanically bonded, Chemically bonded, Thermally bonded

MODULE 1l PROPERTIES AND TESTING 12
Physical Properties - Mass per unit area, Thickness, Specific gravity - Hydraulic
properties - Apparent open size, Permittivity, Transmissivity - Mechanical
Properties - Uniaxial Tensile Strength, Burst and Puncture Strength, Sail
Geosynthetic friction tests - Durability - Abrasion resistance- Ultraviolet
resistance

MODULE IV FUNCTIONS 10
Reinforcement - Separation — Filtration -Drainage - Barrier Functions —
Confinement

MODULE V APPLICATIONS 8
Application of geosynthetics — Roads- Retaining wall- Foundation stability-
Landfills- Drainage, Lining of canals

L —45; TOTAL HOURS - 45
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1. Koerner, R.M., “Designing with Geosynthetics”, Pearson Education, 6"

TEXT BOOKS:
Edition, 2012.
2. Rao G. V.,

Geoenvironmental Services Pvt. Ltd. Hyderabad, 2011.

“Geosynthetics

an

Introduction”,

Sai

Master

3. Sivakumar Babu G. L., “An Introduction to Soil Reinforcement and

Geosynthetics”, University Press, 1" edition, 2005.

REFERENCES:

1. Advances in Geosynthetics Engineering: Proceedings of the 2nd
GeoMEast International Congress and Exhibition on Sustainable
Civil Infrastructures, Egypt 2018 — The Official International
Congress of the Soil-Structure
(SSIGE). Germany: Springer International Publishing, 2018.

4,

COURSE OUTCOMES:

Interaction Group in Egypt

Sarshy, R W “Geosynthetics in Civil Engineering,, Elsevier

Science, United Kingdom 2006.

Shukla and Jian-Hua Yin,

Engineering”, Imperial College Press, London, 2006.
Thyagarajan T, Ground

Springer, 2018.

‘Fundamentals of Geosynthetic

Improvement

At the end of the course the student will be able to
CO1. illustrate the different types of Geosynthetics

and Geosynthetics,

CO2: describe the different manufacturing processes of Geosynthetics.
COa3: elucidate the properties of Geosynthetics
COd4: identify the types of Geosynthetics suitable for different functions.
CO5: explain the types of Geosynthetics based on the field application.

Board of Studies (BoS) :

18" BoS of CE held on 05.04.2023

Academic Council:

20" Academic council held on

13.4.2023

PO1

PO2

PO3

PO4

PO5

PO6

PO7

PO8

PO9

PO
10

PO11

PO
12

PSO1

PSO2

PSO3

Cco1

COo2

COo3

CO4

CO5
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Note: L- Low Correlation M -Medium Correlation H -High Correlation

SDG 11 : Make cities and human settlements inclusive, safe, resilient and
sustainable.

The knowledge of various Geosynthetics applications in the field of Civil engineering
leads to the development of sustainable environment and resilient structure.
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DESIGN PRINCIPLES OF SPECIAL L T P C
FOUNDATION

CEDX 38

SDG: 11

COURSE OBJECTIVES:

The objectives of the course are
COB1: To understand the types of foundations adopted in expansive
soils.
COB2: To learn the design principles of the raft foundation
COB3: To impart knowledge on foundation suitable for machines.
COB4: To enable basic understanding on foundation for transmission
line towers.
COB5: To provide knowledge on various foundations suitable for
bridges.
MODULE | FOUNDATIONS IN EXPANSIVE SOIL 9
Introduction — Types of expansive soil - Free Swell Index — Swelling and
shrinkage characteristics — IS codal provisions — Design principles of
foundation in expansive soil - Replacement of soils and Cohesive Non Swelling
(CNS) sail concept - Under reamed pile foundation - Remedial measures for
cracked buildings

MODULE I RAFT FOUNDATIONS 9
Raft foundation - Types of rafts, Beams on elastic foundation - Allowable soil
pressures for rafts in cohesionless and cohesive soils - Design principles of
raft by rigid beam method and Winkler method — Codal provisions

MODULE Il MACHINE FOUNDATION 9
Introduction - Soil dynamics - Free vibration and Forced vibration - Definitions
-Natural frequency - Types of machines and machine foundation - General
requirements - Design principle of machine foundations - Reciprocating type -
Centrifugal type - Impact type - Isolation of foundation

MODULE IV FOUNDATIONS FOR TRANSMISSION LINE TOWERS 9
Introduction - Necessity - Forces on Tower Foundations - General design
criteria - Choice and type of foundations - Design principles - Stability
conditions
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MODULE V  FOUNDATIONS FOR BRIDGES 9
Bridge Foundations — Types — Design principles - Pile foundation - Well
foundation - Caissons — Drilled shafts — Stability conditions

L —45; TOTAL HOURS - 45

TEXT BOOKS:

1. Briaud J.L., “Foundations for Transmission Line Towers: Proceedings
of a Session” Volume 8, American Society of Civil Engineers,
Geotechnical special publications, 8" issue, 1987 (Digitized — 2008),
ISBN: 0872625885, 9780872625884

2. Nayak, N.V., “Foundation Design manual for Practicing Engineers”,
Dhanpat Rai and Sons, 2012.

3. Swami Saran ,“Analysis and Design of Substructures” (LSD), Oxford &
IBH Publishing Co Private Limited, 2" Edition, 2018

4. Tomlinson, M.J. and Boorman. R., “Foundation Design and
Construction”, ELBS Longman, 6™ edition, 2013.

5. Wayne C.Teng, “Foundation Design”, Prentice Hall of India ( P ) Ltd.,
13" edition, 1992.

REFERENCES:

1. Bowels J.E., “Foundation Analysis and Design”, Mc Graw-Hill
International Book Co., 5™ edition, 2011

2. Braja M. Das, “Principles of Foundations Engineering”, Thomson Asia
(P) Ltd., 8™ edition, 2015.

3. https://electrical-engineering-portal.com/design-of-overhead-

transmission-line-foundation

COURSE OUTCOMES:
At the end of the course students will be able to
CO1.: identify various foundation and techniques suitable for problematic soil.

CO2: design a raft foundation based on soil type.
COa3: select the suitable foundation based on the machine type.
CO4: execute the foundation for the stability of transmission tower.

COb5: adopt suitable foundation based on the types of bridges

Board of Studies (BoS) : Academic Council:
19" of Civil held on 29.09.2023 21st Academic council held on
20.12.2023
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PO PO PO PO PO PO PO PO PO PO PO PO PSO PSO PSO
1 2 3 4 5 6 7 8 9 10 11 12 1 2 3
Cco1 M L L L L H M
Co2 M L M L L H M
COo3 M L M L L L L H M
CO4 M L M L M L L H M
CO5 M L M L M L L H M

Note: L- Low Correlation

M -Medium Correlation

H -High Correlation

SDG 11 : Make cities and human settlements inclusive, safe, resilient and

sustainable.

Statement: The basic understanding on design principles of various
foundations corresponding to different structures and soil conditions leads to

hassle free sustainable structure.
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SPECIALIZATION IV : ENVIRONMENTAL ENGINEERING

CEDX 41 AIR AND NOISE POLLUTION L T P C
SDG: 3 CONTROL 3 0 0 3

COURSE OBJECTIVES:

The objectives of the course are to impart knowledge on

COB1.: the sources of air pollution and their effects on living and non-living
environment.

COB2: sampling methods, analysis of air pollutants and dispersion of
pollutants in environment

COB3: air pollution control equipment for gaseous and particulate pollutants
COBA4: air quality management and regulations.

COBS5: the sources, effects, prevention and control of noise pollution.

MODULE | SOURCES AND EFFECTS OF AIR 8
POLLUTANTS

Classification of air pollutants — Particulates and gaseous pollutants —

Sources of air pollution — Source inventory — Natural contaminants — aerosol

- gases and vapour - Elements of atmosphere — Meteorological factors -

Effects of air pollution on human beings, materials, vegetation, animals —

global warming - ozone layer depletion.

MODULE i SAMPLING, ANALYSIS AND DISPERSION OF 9
POLLUTANTS

Basic Principles of Sampling — Source and ambient sampling — Analysis of

pollutants — Principles — Wind roses — Lapse rate - Atmospheric stability and

turbulence — Plume rise — Dispersion of pollutants — Dispersion models —

Applications.

MODULE Il AIR POLLUTION CONTROL 9
Concepts of air pollution control — Principles and design of control measures
— Particulates pollutant control by gravitational, centrifugal, filtration,
scrubbing, electrostatic precipitation — Selection criteria for equipment -
gaseous pollutant control by adsorption, absorption, condensation,
combustion — Pollution control for specific major industries.
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MODULE IV AIR QUALITY MANAGEMENT 9
Air quality standards — Air quality monitoring — Preventive measures - Air
pollution control initiatives — Zoning — Town planning regulations for new
industries — Legislation and enforcement — Environmental Impact
Assessment and Air quality.

MODULE V NOISE POLLUTION 10
Sources of noise pollution — Characterization of Noise based on sources -
Effects — Assessment - Standards — Prevention and Control of Noise
Pollution at source, transmission, and receptor protection and other types -
Noise Sound Absorbent — Noise Pollution Analyser — Acoustic quieting -
Mechanical isolation technique, Acoustical absorption, Constrained layer
damping — OSHA Noise standards and indices.

L — 45; Total Hours — 45

TEXT BOOKS:

1. Anjaneyulu, D., “Air Pollution and Control Technologies”, Allied
Publishers, Mumbai, 2002.

2. Chandrappa, R., Kulshrestha, U.K., “Sustainable Air Pollution
Management: Theory and Practice”, Springer International
Publishing House, AG Switzerland, 2015.

3. Rao, C.S., “Environmental Pollution Control Engineering”, New age
International (P) Ltd., Revised 2nd Edition, 2006.

4. Surampalli, R., Zhang,T.C., Brar, S.K., Hegde,K., Pulicharla, R.,
Verma, M., “Handbook of Environmental Engineering”, McGraw Hill
Professional, 2018.

REFERENCES:

1. Antony Milne, “Noise Pollution: Impact and Counter Measures”,
David & Charles PLC, 2009.

2. Noel de Nevers, "Air Pollution control Engg." McGraw-Hill, New
York,2005.

3. Peterson and Gross .E Jr., “Hand Book of Noise Measurement”, 7th
Edn, 2003.

4. Rao.M.N, Rao, H.V.N "Air Pollution", Tata McGraw Hill, 2009.

5. Vallero, D., “Fundamentals of Air Pollution”, Elsevier Publishers, 5th
Edition, 2014.
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6. Wang, L.K.,, Pereira,N.C., “Hung,Y.T., “Advanced Air and Noise
Pollution Control” Hand book of Engineering”, Vol-ll, The Humana
Press, Springer Science & Business Media New Jersey, 2007.

COURSE OUTCOMES:

At the end of the course the student will be able to

CO1.: classify the sources of air pollution and list its effects on living and
non-living environment

CO2: sample, analyse the various air pollutants and demonstrate the
procedure for dispersion.

COa3: identify and describe the functions of equipment available to control
air pollution

CO4: suggest air pollution management through legislation and regulations
COb5: describe sources, characteristics, effects and control of noise
pollution.

Board of Studies (BoS) : Academic Council:
16" BoS of Civil held on 5.1.2022. 18" Academic Council held
on 24.02.2022

po[Po[PO[PO]PO[PO] PO PO ] PO PO Po | PO | Pso | pPso | Pso
1 2 3 4 5 6 7 8 9 10 11 12 1 2 3
co1 - - L M M L L
co2 - - L M M M L L L L L
co3 - - L M M M L L L L L
co4 - - L M M M L L - L L
cos - - L M M M L L L L L

Note: L- Low Correlation M -Medium Correlation H -High Correlation

SDG 3 : Ensure healthy lives and promote well-being for all at all ages.

Statement : The understanding of air & noise pollution control and management
substantially reduce the pollution and improves the health and well being of human
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CEDX 42 SOLID WASTE MANAGEMENT L T P
SDG:3&7 3 0 0 3

COURSE OBJECTIVES:

The objectives of the course are to impart knowledge on

COB1: sources, types, characteristics and effects of improper disposal of
municipal solid waste.

COB2: on-site waste segregation and storage methods

COB3: different methods employed for waste collection and transfer

COBA4: various types of waste processing techniques and resource recovery
COBS5: solid waste management rules and components of a land fill.

MODULE | INTRODUCTION TO MUNICIPAL SOLID WASTES 9
Sources and types of solid wastes — Quantity — Factors affecting generation
of solid wastes - Characteristics — Methods of sampling and characterization
- Effects of improper disposal of solid wastes — Public health effects - Principle
of solid waste management — Social & Economic aspects - Public awareness
- Role of NGOs.

MODULE I ON-SITE STORAGE & HANDLING 9
Storage of household waste - Dry, wet and domestic hazardous, On-site
storage methods - Materials used for containers — On-site segregation of solid
wastes — Public health & Economic aspects of storage — Options under Indian
conditions — Critical Evaluation.

MODULE 1l COLLECTION AND TRANSFER 9
Methods of Collection — Primary and secondary collection - Types of vehicles
—Light commercial vehicles, Four wheeled mini trucks, Skip truck - Manpower
requirement — Collection routes - Transfer stations — Selection of location,
operation & maintenance - Extended producer responsibility.

MODULE IV OFF-SITE PROCESSING 9
Processing techniques — Mechanical volume reduction, Thermal volume
reduction and Chemical volume reduction — Equipment - Compactors, Hydro-
pulper, Hammer Mill, Shredder, Magnetic Seperators ; Resource recovery
from solid wastes — composting, incineration, Pyrolysis, Emerging trends in
gasification.

MODULE V DISPOSAL OF SOLID WASTE 9
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Solid Waste management Rules 2016- Salient features- Duties and
responsibilities of various authorities - Dumping of solid waste; Sanitary
landfills — site selection, design and operation of sanitary landfills — Leachate
collection & treatment — Emerging challenges in solid waste management.

L — 45; Total Hours — 45

TEXT BOOKS:

1. George Tchobanoglous, Hilary Theisen, Vigil, S. A. Integrated Solid
Waste Management, Engineering Principles and Management
Issues, McGraw-Hill Education (India) Private Limited, 2014.

2. Ramesha Chandrappa, Diganta Bhusan Das, Solid Waste
Management Principles and Practice, Springer Berlin Heidelberg,
London, 2012

3. Ramachandra, T. V. Management of Municipal Solid Waste, TERI
Press, New Delhi, 2011

4. Sasikumar, K., Sanoop Gopi Krishna, Solid Waste Management, PHI
Learning, New Delhi, 2009.

REFERENCES:

1. CPHEEO, "Manual on Municipal Solid Waste Management”, Central
Public Health and Environmental Engineering Organisation, New
Delhi, 2016.

2. Gomes, Maria Isabel, Martinho, G., Pires, A., Rodrigues, S.,
“Sustainable Solid Waste Collection and Management”, Springer
International Publishing, Germany, 2018.

3. MSW Management Rules 2016, Govt. of India
https://cpchb.nic.in/rules-2/

COURSE OUTCOMES:

At the end of the course the student will be able to

CO1: describe the different sources, types and the effects of improper
disposal of municipal solid waste

CO2: describe the storage, segregation and handling of solid waste

COa3: explain the methods of collection of solid waste

CO4: identify the offsite processing techniques and resource recovery from
solid waste

CO5: explain the SWM rules and detail the operation of a land fill.
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Board of Studies (BoS): Academic Council: 18"
16" BoS of Civil held on 5.1.2022. Academic Council held on
24.02.2022
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 TO) PO11 TZD PSO1 | PSO2 | PSO3

co1 - - L - - L L - - - - - - L
coz2 | - - L - - L L - - - - - - L
co3 | - - L - - L L - - - - - - L
Co4 - - L - - L L - - - - - - L
CO5 L L L L

Note: L- Low Correlation M - Medium Correlation H -High Correlation

SDG 3: Ensure healthy lives and promote well-being for all at all ages
SDG 7: Affordable & Clean Energy

The knowledge about the management of solid waste and implementing
techniques to minimize their adverse impacts on human health and environment
will ensure the promotion of a healthy community
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CEDX 43 INDUSTRIAL WASTEWATER L T P C
SDG: 6 TREATMENT 3 0 0 3

COURSE OBJECTIVES:

COB1: To impart knowledge on the sources of industrial wastewater,
environmental impacts and the statutory requirements.

COB2: To provide the knowledge on preliminary treatment methods of
industrial wastewater.

COB3: To familiarize on the advanced treatment employed for industrial
wastewater.

COB4: To provide insight knowledge on the process for waste audit and
pollution prevention techniques.

COB5: To impart knowledge on the wastewater treatment method for
different industrial effluent.

MODULE | TYPES AND GENERATION 9
Water use in industries - Industrial wastewater generation rates - Sources,
types of industrial wastewater - Disposal standards - Environmental
impacts on streams, land and sewerage system - Difference between
industrial & municipal wastewaters - Regulatory requirements for treatment -
Toxicity and Bioassay tests

MODULE 1l INDUSTRIAL WASTEWATER TREATMENT 9
Principle and functions of - Equalization - Neutralization — Oil Separation —
Flotation - Aerobic and anaerobic biological treatment - High rate reactors
- Nutrient removal - Quality requirements for wastewater reuse

MODULE Il ADVANCED TREATMENT TECHNIQUES 9
Heavy metal removal - Membrane Separation Process - Chemical oxidation
- Ozonation — Photo catalysis - Wet air Oxidation - Evaporation — lon
Exchange - Zero effluent discharge systems

MODULE IV  INDUSTRIAL POLLUTION PREVENTION 9
Strength reduction — Volume reduction techniques - Waste Audit - Evaluation
of pollution prevention options - Waste minimisation - Barriers for waste
minimisation - Cleaner production.

B.S. Abdur Rahman Crescent Institute of Science and Technology 250



B.Tech. Civil Engineering Regulations 2021

MODULE V  TREATMENT OF WASTEWATER FOR SPECIFIC 9
INDUSTRIES

Industrial wastewater characteristics, Wastewater treatment for Textiles -

Tanneries - Pulp and paper - Pharmaceuticals - Sugar - Distilleries - Food

Processing - Fertilizers — Steel and Thermal Power Plants

L —45; TOTAL HOURS - 45

TEXT BOOKS:

1. Athar Hussain, Sirajuddin Ahmed. “Advanced Treatment Techniques for
Industrial Wastewater”, I1GI Global, USA, 2018.

2. Arceivala, S.J., “Wastewater Treatment for Pollution Control & Reuse”,
McGraw-Hill, New Delhi, 3- Edition, 2006.

3. Narayana Rao M and Amal K. Datta “Wastewater Treatment, Rational
methods of Design and Industrial practices”, Oxford and IBH Publications,
Third Edition, New Delhi, Reprint 2009.

4. NG Wun Jern. “Industrial Wastewater Treatment”. World Scientific,
Imperial College Press, Singapore, 2020.

5. Patwardhan, A. D, “Industrial Wastewater Treatment”, PHI Learning (P)
Ltd., New Delhi, 2017.

REFERENCES:

1. Frank Woodard, "Industrial Waste Treatment Handbook", Butterworth
Heinemann, New Delhi, 2001.

2. John Arundel, “Sewage and Industrial Effluent Treatment’, Wiley
Blackwell, 2nd Edition, 2013.

3. Metcalf and Eddy, “Wastewater Engineering: Treatment and Reuse”,
McGraw — Hill, New Delhi, 2017.

4. Srinu Naik Sapavatu, Shirish H. Sonawane, Y. Pydi Setty, T. Bala
Narsaiah, “Innovative Technologies for the Treatment of Industrial
Wastewater: A Sustainable Approach”, Apple Academic Press and CRC
Press, Taylor & Francis Group, Canada, 2017.

5. Vivek V. Ranade and Vinay M. Bhandari, “Industrial Wastewater
Treatment, Recycling and Reuse”, Butterworth Heinemann, Elsevier,
USA, 2014.

COURSE OUTCOMES:

At the end of the course the student will be able to
CO1: Identify the various sources of industrial wastewater and will be
able to list the statutory requirements.
CO2: Describe the functions of the common units of industrial
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wastewater treatment

COa3: Explain the advanced methods of industrial wastewater treatment

CO4: Describe the waste audit and pollution prevention techniques.
CO5: Identify the wastewater treatment method based on different

industrial effluent.

Board of Studies (BoS):
18" BoS of CE held on 05.04.2023

on 13.4.2023

Academic Council:

20" Academic council held
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SDG 6: Ensure availability and sustainable management of water and

sanitation for all.

Statement: The holistic understanding of industrial wastewater treatment
leads to the prevention of pollution caused by the industrial effluents and

improves the possibility for recycling and safe reuse.
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CEDX 44 HAZARDOUS WASTE MANAGEMENT L T P C
SDG: 6 & 12 3 0 0 3

COURSE OBJECTIVES:

The objectives of the course are

COB1: To impart knowledge on the various sources, characterization of hazardous
wastes and various collection methods.

COB2: To familiarise the knowledge on the on-site and off-site processing
techniques of hazardous waste including disposal methods.

COB3: To create the understanding on the reclamation and remediation techniques
for the hazardous waste.

COBA4: To impart knowledge on the types of electronic waste, methods of waste
separation, reuse and recycle of E-waste.

COB5: To give an exposure to types, collection and separation of plastic waste and
management of plastic waste.

MODULE | HAZARDOUS WASTE AND COLLECTION METHODS 9
Hazardous substances and wastes- Sources and quantity of generation —
Composition and its physical form- Waste Collection, segregation at source, on and
off site collection - Pre transport requirements - Safety in handling, transportation,
storage, treatment and disposal technologies - Legal and Administrative
requirements - Regulations for pollution control - Administrative liability.

MODULE 1l TREATMENT METHODS 9
Physical, chemical and biological treatment technologies — Criteria for treatment,
storage and disposal facilities (TSDF) - Site selection for TSDF - Landfill, standards
and guidelines for accepting a waste for land disposal- Leachate management -
Thermal treatment - Incinerability tests, different types of incinerators and their
applicability - Waste minimisation.

MODULE Il RECLAMATION AND REMEDIATION 8
Reclamation of hazardous wastes - Management of gaseous emissions/air
pollutants generated during treatment and disposal operations of hazardous wastes
- Remediation of hazardous waste sites — Physical remediation — Bioremediation -
Case studies.

MODULE IV  ELECTRONIC WASTE MANAGEMENT 9
Introduction to electronic waste — Categories in electronic waste — Electronic waste
management rules (2016) - Collection, separation of E-waste - Health hazard due
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to informal recycling of E-Waste - Social impacts of recycling of E-Waste — E-waste
Management - Life cycle assessment of E- waste

MODULE V  PLASTIC WASTE MANAGEMENT 10
Introduction to plastics — Characteristics of plastics - Types of plastics - Plastic
waste management rules (2016) - Size reduction of recycled plastics — cutting /
shredding, densification, pulverization and chemical size reduction processes —
Onsite recycling of plastics (household and industry) - Recycling of polymer
thermoset composites — regrind processes — Pyrolysis and energy recovery -
Recent Plastic Waste Management Practices.

L — 45; TOTAL HOURS - 45

TEXT BOOKS:
1. Blackman, W.C “Basic Hazardous Waste Management’”, CRC Press, New
Delhi, 2016.

2.  Habibur Rahman.M and Abdullah Al-Muyeed, “Solid and Hazardous Waste
Management”, ITN — BUET, Bangladesh, 2010.

3. Plastic waste management in India: An integrated solid waste management
approach, World Scientific Publishing Co., Singapore, 2014.

4. Stanley E. Manahan, “Industrial Ecology: Environmental Chemistry and
Hazardous Waste”, Routledge, 2017.

REFERENCES:

1. Electronic Waste Management Rules 2016, Govt. of India. https://cpcb.nic.in/e-
waste/

2. Michael D. Lagrega, Phillip L. Buckingham and Jeffrey C. Evans., “Hazardous
Waste Management” 2nd Edition, McGraw Hill International, London, 2010.

3. MSW Management Rules 2016, Govt. of India https://cpcb.nic.in/rules-2/

4. Plastic waste Management Rules 2016, Govt. of India https://cpcb.nic.in/rules-
4.

5. Plastic waste management Issues, solution & case studies, Ministry of housing
urban affairs, Government of India, 2019. (WWW.Mohua.gov.in.)

6. Rules and Regulation of Hazardous substance management”’, Ministry of
Environment, Forest and Climate change, 2015.

COURSE OUTCOMES:

At the end of the course the student will be able to
CO1: Identify the various sources, collection and treatment process of
hazardous waste and will be able to explain about its legal provision.
CO2: Specify the basic requirements needed for land disposal and its
management techniques.
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CO3:Assess the various treatment methods of hazardous waste and

summarise the various remediation techniques based on case studies

CO4: Enumerate about the classification of e-waste, health and social impacts

due to e-waste and its management Rules.

CO5: Explain the characteristics of various types of plastics and regulate the

plastic waste reuse, recycling and management process using plastic waste

management Rules.

Board of Studies (BoS):
18" BoS of CE held on 05.04.2023

Academic Council:

20™ Academic council held on
13.4.2023
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SDG 6 : Ensure availability and sustainable management of water and

sanitation for all.

SDG 12 : Ensure sustainable consumption and production patterns

The environmentally sound management of hazardous waste through

treatment and remediation would substantially reduce its impact on the

environment.
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CEDX 45 ENVIRONMENTAL RISK ASSESSMENT L T P C
SDG: 3&6 3 0 0 3

COURSE OBJECTIVES:

COB1: To impart knowledge on various types of risk and regulatory
perspectives and requirement of risk management

COB2: To make them to assess, analyse and categorize the various types
of risks and vulnerability.

COB3: To give knowledge on various assessing tools and methods for risk
assessment.

COB4: To enable them to manage the risk under various situations and
provide the preparedness plan.

COBb5: To familiarise them about the various environment health risk and
its assessment based on various industries.

MODULE |  RISK ASSESSMENT 8
Sources of Environmental hazards — Environmental and Ecological Risks

— Environmental risk assessment framework — Regulatory perspectives
and requirements — Risk analysis and management

MODULE I  ELEMENTS OF ENVIRONMENTAL RISK ASSESSMENT 9
Hazard identification — Receptor exposure to environmental contaminants

- Dose Response Evaluation — Exposure Assessment — Exposure Factors,
Slope factors, dose response calculations and dose conversion factors —
Risk characterization — Vulnerability assessment — Uncertainty analysis.

MODULE Il TOOLS AND METHODS 9
HAZOP and FEMA methods — Cause failure analysis — Event tree and Fault
tree modelling and analysis — Estimation of carcinogenic and non-
carcinogenic risks to human health — Methods in ecological risk
assessment — Radiation risk assessment — Data sources and evaluation.

MODULE IV RISK MANAGEMENT 9
Risk communication and Risk perception — Comparative Risks — Risks
based decision making — Risk based environmental standard setting — Risk
cost benefit optimization and tradeoffs — Emergency preparedness plans-
Design of Risk management programs — Risk based remediation.
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MODULE V  HEALTH RISK ASSESSMENT &CASE STUDIES 10
Health risk assessment (HRA) - Characteristics of HRA - Benefits —
General guide line for HRA - Linkage between environmental hazard and
human health - Case studies on risk assessment and management for
hazardous chemical storage, Tanneries, Textile industries, Hazardous
waste disposal facilities, Nuclear power plants.
L — 45; TOTAL HOURS - 45
TEXT BOOKS:
1. Cutter, S.L., Environmental Risk and Hazards, Prentice-Hall of India Pvt.
Ltd., New Delhi, 2009.
2. Dalezio, N.R, “Environmental Hazards Methodologies for Risk
Assessment and Management”, IWA Publishing, UK, 2017.
3. Gruiz, K., Meggyes, T., Fenyvesi, E., “Engineering Tools for
Environmental Risk Management”, Taylor and Francis, 2014.
4. Kasperson,J.K., Kasperson,R.E., “Global Environmental Risks”,
V.N.University Press, New York, 2003.

REFERENCES:

1. Joseph F Louvar and B Diane Louver “Health and Environmental Risk
Analysis fundamentals with applications”, Prentice Hall, New Jersey
2011.

2. Kofi Asante Duah Risk Assessment in Environmental management,
John Wiley and sons, Singapore, 2013.

3. Mark G.Raobson, William S.Toscono, Qingyu Meng and Debra A.Kaden,
“‘Risk Assessment for Environmental Health”, CRC Press, 2nd Edition
2022.

4. Theodore, L., Dupont, R.R., “Environmental Health and Hazard Risk
Assessment: Principles and Calculations”, CRC Press, Taylor and
Francis, 2012.

5. Ted Simson, “Environmental Risk Assessment a Toxicological
Approach” CRC Press, Taylor & Francis group, Second Edition, 2020.

6. Susan L.Cutter, “Environmental Risks and Hazards” Prentice Hall of
India, New Delhi 2009.

COURSE OUTCOMES:

At the end of the course the student will be able to
CO1: Attain knowledge on environmental risk and its framework
CO2: Evaluate the hazard exposure level and characterize the risk
based on its vulnerability.
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COa3: Identify the risk by using various risk assessing tools and

methods.

CO4: Manage the risk situations and provide preparedness plans
CO5: Explain the environmental health hazard and the

assessment for various industries.

Board of Studies (BoS):
18" BoS of CE held on 05.04.2023

Academic Council:

20" Academic council held

on 13.4.2023
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SDG 3 : Ensure healthy lives and promote well-being for all at all ages
SDG 6: Ensure availability and sustainable management of water and

sanitation for all.

Statement: The knowledge about the risk assessment leads to protection of

environment and health against any hazard.

M - Medium Correlation

H -High Correlation
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CEDX 46 ENVIRONMENTAL IMPACT L T P C
SDG: 3,6, 15 ASSESSMENT 3 0 0 3

COURSE OBJECTIVES:
COB1: To impart knowledge on the importance and stages of
Environmental Impact Assessment.
COB2: To give exposure to the methodologies of EIA.
COB3:To impart an understanding of the public participation,
resettlement and rehabilitation processes in EIA.
COB4: To familiarize the students with the documentation of EIA and
environmental management plan.
COB5:To enhance knowledge on the exposure related to the
environmental audit and life cycle assessment

MODULE | BASIC CONCEPTS 9
Evolution of EIA (Environmental Impact Assessment) - Concepts - Stages
of EIA -Screening - Scoping — Mitigation- Need for EIA — Environmental
Impact Statement (EIS) - EIA capability and limitations-, Types of EIA -
Rapid and Comprehensive EIA - Legislative and Environmental Clearance
procedure in India

MODULE |l EIA METHODOLOGIES 9
Methods of EIA —Check lists — Matrices — Networks — Cost-benefit analysis
—Analysis of alternatives- Impact of development projects — Sustainable
development-Assessment of Impact - Air - Water - Soil — Noise and
Biological environment.

MODULE 1l PUBLIC PARTICIPATION 9
Socio-cultural impact assessment - Public participation — Addressing the
issues related to the Project - Resettlement and rehabilitation— Policy,
Regulation frame work and its amendment- Environmental and Social
Management Frame work (ESMF).

MODULE IV MONITORING 9
Documentation of EIA - Environmental management plan— 1SO 14000 -
Plan for mitigation of adverse impact on environment -options for mitigation
of impact on water, air and land, flora and fauna; Post project monitoring.
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MODULE V ENVIRONMENTAL AUDIT & CASE STUDIES 9

Environmental Audit- Life cycle assessment case studies — Environmental

Management System - Industrial ecology — carbon trading- EIA for

infrastructure projects — Bridges — Highways — Dams.

L — 45; TOTAL HOURS - 45

TEXT BOOKS:

1. Canter, R. L., “Environmental Impact Assessment”, McGraw Hill, New
Delhi, 2006.

2. David P.Lawrence, “Environmental Impact Assessment: Practical
Solutions to Recurrent Problems”, John Wiley & Sons, Inc.,2003.

3. Hundloe, Tor., “Environmental Impact Assessment: Incorporating
Sustainability Principles”, Springer International Publishing, 2022.

4. Kevin Hanna, “Routledge Handbook of Environmental Impact
Assessment”’, Taylor & Francis, 2022.

REFERENCES:

1. Environmental Assessment Source book”, Vol. I, Il & Ill. The World
Bank, Washington, D.C., 2001.

2. Judith Petts, “Handbook of Environmental Impact Assessment Vol. | &
11”, Blackwell Science, 2006.

3. John G. Rau and David C Hooten(Ed)., “Environmental Impact
AnalysisHandbook”, McGraw-Hill Book Company, 2000.

4. “Ministry of Environmental, Forest and Climate Change, “EIA Manual”,
Impact Division, Government of India, 2001.
http://mwww.moef.nic.in/division/eia-manual.

5. Raman, N. S.., Gajbhiye, A. R.., Khandeshwar, S. R.. Environmental
Impact Assessment. India: I.LK. International Publishing House Puvt.
Limited, 2014.

6. Shukla, S. K., and Srivastava.P.R. “Concept in Environmental Impact
Analysis”, Common wealth publishers, New Delhi, 2002.

COURSE OUTCOMES:

At the end of the course the student will be able to
CO1:Describe the concepts of Environmental impact assessment.
CO2:Explain the methodologies of EIA and apply the prediction tools
to assess the impact
COa3:Describe the process of public participation, settlement &
rehabilitation in EIA
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CO4:Prepare documentation of EIA and develop environmental

management plan

COb5:Conduct environmental audit and life cycle assessment.

Board of Studies (BoS) :

18" BoS of CE held on 05.04.2023

Academic Council:

20" Academic council held on

13.4.2023
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 Tg PO11 sz PSO1 | PSO2 | PSO3
co1 L M | H | M L M
co2 L M | H | M L
co3 L M | H | M L M
co4 L M | H | M L M
cos L M | H|M L M

Note: L- Low Correlation

M - Medium Correlation

SDG 3: Ensure healthy lives and promote well-being for all at all ages

H -High Correlation

SDG.6: Ensure availability and sustainable management of water and
sanitation for all

SDG 15: Protect, restore and promote sustainable use of terrestrial

ecosystems, sustainably manage forests, combat desertification, and halt

and reverse land degradation and halt biodiversity loss
Statement : The knowledge about the process of EIA leads to reduction of
impact on environment due to any infrastructure project
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CEDX 47 SUSTAINABLE WATERAND L T P C
SDG: 6 &11 SANITATION FOR SMART 3 0 0 3
CITIES

COURSE OBJECTIVES:

COB1l: To impart knowledge on The concepts of smart water
management in cities.

COB2: To provide insight on the tools used in the implementation of smart
water management.

COB3:To familiarize the components of smart wastewater management
and sustainable treatment techniques.

COB4: To impart knowledge on the policy requirements and faecal sludge
management in smart cities.

COBb5:To introduce the recent initiatives opted in the smart cities for
sustainable water and sanitation.

MODULE | SMART WATER MANAGEMENT(SWM) 9
Need for Smart Cities — Smart Environment- Institutional and political
responsibility - Urban water management challenges- Urban water
balance —Climate change effects on urban water resources — Smart water
management tools - Economic, Social and Environmental benefits of
Smart water management.

MODULE I IMPLEMENTATION OF SWM TOOLS 9
Smart pipes and Sensors networks-Water Quality monitoring using
sensors- Novel Sensing Techniques - Advanced metering infrastructure
and Smart metering — Applications of GIS, Cloud computing, SCADA,
Web based communication tools in smart water and flood management in
cities.

MODULE 1l SMART WASTEWATER MANAGEMENT 9
Definition, need and components of Smart wastewater management
systems-Smart solutions- Prevention of combined sewage overflow - leak
detection, chemical detection in sewage - Application of sensors in
wastewater treatment plants and networks - Onsite and offsite challenges
in wastewater treatment - Decentralized wastewater treatment systems-
Onsite greywater treatment - wetland treatment- Capturing nutrients.

MODULE IV FAECAL SLUDGE MANAGEMENT 9
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National Policy on Faecal Sludge and Septage Management - Current
practice of FSM in Indian cities and challenges-Sanitation service chain-
Identification of smart operative solution and treatment options

MODULE V INITIATIVES & CASE STUDIES 9
Water saving initiative- Wastewater recycling initiative- Smart agriculture
and irrigation initiatives- Cases studies.

L —45; TOTAL HOURS - 45
TEXT BOOKS:

1. Anil Ahuja, “Integration of nature and technologies for smart cities”
Third edition, Springer, Switzerland, 2016.

2. David A. Lloyd Owen, “Smart Water Technologies and
Techniques: Data Capture and Analysis for Sustainable Water
Management”, Wiley-Blackwell, 2018.

3. Pradeep Tomar, Gurjit Kaur, “Green and Smart Technologies for
Smart Cities”, CRC Press, 2019

4. Vinod Kumar, TM. “Smart Environment for Smart Cities”,
Springer, Singapore, 2019.

REFERENCES:
1. Linda Strande, “Faecal Sludge Management: Systems Approach
for Implementation and Operation”, IWA ,UK, 2014.
2. “Smart Cities Mission Statement & Guidelines”, Ministry of Urban
Development, Government of India, New Delhi, 2015.
3. Vinod Kumar, T.M., “E-Democracy for smart cities”, Springer,
Singapore, 2017.

COURSE OUTCOMES:

At the end of the course the student will be able to

CO1:Describe the concepts of smart water management in cities.
CO2:lllustrate the tools used in the implementation of smart water
management.

CO3:Explain the components of smart wastewater management and
sustainable treatment techniques.

CO4:lllustrate the concepts of faecal sludge management in smatrt cities.
COb5:Describe the various initiatives opted in the smart cities for
sustainable water and sanitation.

Board of Studies (BoS) : Academic Council:
18" BoS of CE held on 05.04.2023 20" Academic council
held on 13.4.2023
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col L H M H
co2 L H M H
co3 L H M H
Cco4 L H M H
cos L H M H

Note: L- Low Correlation M - Medium Correlation H -High Correlation

SDG No.6 : Ensure availability and sustainable management of water and sanitation
for all.

SDG 11: Make cities and human settlements inclusive, safe, resilient and sustainable
Statement : The understanding of Smart techniques for managing water , wastewater
and sanitation leads to the development of sustainable smart cities
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SPECIALIZATION V: HYDROLOGY AND WATER RESOURCES
ENGINEERING

CEDX 51 HYDROLOGY L T P C
SDG: 13 3 0 0 3

COURSE OBJECTIVES:

The objectives of the course are

COB1:To impart knowledge on hydrological cycle and fundamentals of
precipitation

COB2: To enable the students to understand the various losses from
precipitation.

COB3:To provide basic analytical concepts of hydrograph

COBA4:To familiarize with the computation of runoft.

COB5:To equip knowledge on the hydrological aspects of flood and flood

routing.

MODULE | PRECIPITATION 10
Hydrologic cycle — Types of precipitation — Forms of precipitation —
Measurement of Rainfall — Spatial measurement methods — Temporal
measurement methods — Frequency analysis of point rainfall — Intensity,

Duration, Frequency relationship — Probable maximum precipitation

MODULE I ABSTRACTION FROM PRECIPITATION 8
Losses from precipitation — Evaporation process — Reservoir evaporation —
Infiltration process — Infiltration capacity — Measurement of infiltration —
Infiltration indices — Effective rainfall.

MODULE Il HYDROGRAPHS 10
Introduction - Factors affecting Hydrograph — Base flow separation — Unit
hydrograph — Derivation of unit hydrograph — S curve hydrograph — Unit
hydrograph of different durations - Synthetic Unit Hydrograph-Problems.

MODULE IV RUNOFF ESTIMATION 9
Watershed, catchment and basin - Catchment characteristics - factors
affecting runoff -Runoff calculation using empirical formulae - SCS curve
number method - Rational formulae — Hydrograph methods — Introduction to
rainfall runoff modeling - Application of GIS in rainfall runoff analysis - Case
studies.
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MODULE V FLOODS AND FLOOD ROUTING 8
Natural Disasters-Flood Estimation -Flood frequency studies — Recurrence
interval — Gumbel’s method — Flood routing — Reservoir flood routing —
Muskingum’s Channel Routing — Flood control measures.

L —45; TOTAL HOURS -45

TEXT BOOKS:

1. Jayarami Reddy, P., "Hydrology”, Laxmi Publications (P) Ltd., New
Delhi, 3 Edition, 2016.

2. Patra.K.C, "Hydrology and Water Resources Engineering”, Narosa
Publications, 2" Edition, New Delhi,2" Edition, 2015.

3. Raghunath, H.M., “Hydrology — Principles, Analysis and Design", New
Age International (P) Ltd., New Delhi, 3rd Edition 2014.

4. Subramanya, K., “Engineering Hydrology’, Tata McGraw-Hill
Publishing Co. Ltd., New Delhi, 3rd Edition 2009.

REFERENCES:
1. Bedient, P.B., Huber, W.C., Vieux, B.E., “Hydrology and Floodplain
Analysis”, Pearson Education India, 5"Edition, 2012.
2. Chow, V.T. and Maidment, “Hydrology for Engineers”, McGraw-Hill
Inc. Ltd., New York, 2000.
3. Singh, V.P., “Hydrology”, McGraw-Hill Inc. Ltd., New York, 2000.

COURSE OUTCOMES: At the end of the course the students will be able to

CO1.: describe about the hydrologic cycle, precipitation and frequency rainfall
analysis.

CO2: estimate the losses from precipitation and compute the effective rainfall.
COa3: analyze the hydrograph of different duration and different intensity of
rainfall.

CO4: estimate runoff using different methods.

CO5: analyze the frequency of flood and suggest the flood control measures.

Board of Studies (BoS) : Academic Council:
18" BoS of CE held on 05.04.2023 20" Academic council
held on 13.4.2023
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PO PO PO PO PO PO PO PO PO PO PO PO PSO PSO PSO

1 2 3 4 5 6 7 8 9 10 11 12 1 2 3
coL | M | M| M| L M| M| - L L - M M - L
co2 | H M L L M M - L L - M M - L
co3 | H M L L M H M - L L - M M - L
coa | H| M| M| L|H|H|M]|L/|L M M H M - L
cos | M| M |[M|L|IM|H|M|L]|L M M H M - L

Note: L- Low Correlation M -Medium Correlation H -High Correlation

SDG 13: Climate change is a global challenge that effects everyone and

everywhere.

The effect of climate change may affect the entire hydrological cycle process

which may be lead to protect the atmosphere and save our environment.
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CEDX 52 GROUNDWATER ENGINEERING L T PC
SDG: 12 3 0 03

COURSE OBJECTIVES:

COB1: To introduce the basic concepts of hydro geological parameters.
COB2:To acquire the knowledge towards the concepts of well hydraulics
COB3:To study about the groundwater quality and the effect of saline
intrusion

COB4: To understand the application of various groundwater extraction
methods.

COB5: To impart knowledge on the importance of ground
water conservation and management.

MODULE | HYDROGEOLOGICAL PARAMETERS 1

0
Introduction — Water bearing Properties of Rock — Type of aquifers —
Aquifer properties — Permeability, Specific yield, Transmissivity and
Storage coefficient — Methods of Estimation— Ground water table
fluctuation and its interpretations - Groundwater development
and Potential in India — GEC norms.

MODULE I WELL HYDRAULICS 1
0
Objectives of Groundwater hydraulics — Darcy’s Law — Groundwater
equation — Steady state flow — Dupuit's Forchheimer assumption —
Unsteady state flow — Theiss method — Different methods of well
construction - Construction of well casings and screens - Natural and
artificial gravel packed wells - Safe yields — Estimation of pumping and
recuperation tests — Image well theory — Partial penetrations of wells.

MODULE Il GROUNDWATER QUALITY 8
Ground water chemistry — Origin, movement and quality — Water quality
standards — Health and aesthetic aspects of water quality — Saline
intrusion — Environmental concern and Regulatory requirements

MODULE IV GROUNDWATER EXTRACTION 9
Tube wells- Types and Parts- Silting of tube well - Construction and
working of tube wells- Site selection, Drilling operation, Alignment of tube
wells, Gravel packing- Methods - Cable tool method- Hydraulic method -
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Bore hole - Strains — Types - Pumping equipment and hydraulic testing
of pumps.
MODULE V= GROUNDWATER CONSERVATION AND 8
MANAGEMENT

Artificial recharge techniques - Remediation of Saline intrusion - Ground
water management studies - Protection zone delineation - Contamination
source inventory - Remediation schemes - Ground water pollution and
legislation - Need for management model - Database for groundwater
management - Groundwater balance study - Conjunctive use - Collector
well and Infiltration gallery.

L — 45; TOTAL HOURS -45

TEXT BOOKS:
1. Raghunath H.M., “Ground Water Hydrology”, New Age
International (P) Limited, New Delhi, 2010.
2. Todd D.K., “Ground Water Hydrology”, John Wiley and Sons,
New York, 2011.

REFERENCES:

1. Chahar BR, Groundwater hydrology, McGraw Hill Education
(India) Pvt Ltd, New Delhi, 2015.

2. Fitts R Charles, “Groundwater Science”. Elsevier, Academic
Press, 2012.

3. Ramakrishnan, S, “Ground Water’, K.J. Graph arts, Chennai,
2011.

4. Rastogi A.K. , Numerical Groundwater Hydrology, 2011

COURSE OUTCOMES:

At the end of the course the students will be able to

CO1.:describe the aquifer properties and interpretation of groundwater
CO2:apply the knowledge of groundwater flow in steady and unsteady
flow characteristics of well hydraulics

COa3:describe the importance of groundwater quality

CO4:apply the knowledge on groundwater extraction methods

COS5: apply the creative and innovative technique on conservation of

groundwater

Board of Studies (BoS) : Academic Council:

18" BoS of CE held on 20" Academic council held on
05.04.2023 13.4.2023
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PO PO PO PO PO PO PO PO PO PO PO PO PSO PSO PSO
1 2 3 4 5 6 7 8 9 10 11 12 1 2 3
cor | H | H|H| - | - |M]| -] - |- M - MM - L
co2 H H H H M M - - M M - M M - L
cos H | ™ H H M H Y M - M M - H
co4 H | ™ - - H M H H H M M H M - L
cos H L - - - M | H - H M H H M - L

Note:L- Low Correlation M -Medium Correlation H -High Correlation
SDG 12: Securing a responsible production and consumption
The concept of groundwater engineering is to conserve the water instead of over

exploiting, as it is major natural resource which can be saved for future generation
if it is consumed in a sustainable way.
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CEDX 53 STORM WATER AND FLOOD L T P C
SDG: 13 MANAGEMENT

COURSE OBJECTIVES:
COB1: To understand the concept of storm water flow and its conservation

COB2:. To impart the knowledge on watershed management and flood
estimation.

COB3: To provide knowledge on flood modeling and its software.

COB4: To expose knowledge on flood prevention, preparedness and
mitigation measures

COB5: To provide exposure to flood damage assessment, recovery,
rehabilitation measures and National disaster management guidelines on flood
management.

MODULE | STORM WATER SYSTEM 10
Storm water flows in Channels and Conduits - Gutters and Inlets - Hydraulic
routing - Engineered Channels - Hilly Terrain - Coastal Terrain -Buried Storm
Water Conduits- Storage Reservoir - Pumping Station - Storm water Storage
Pond/Basin - Integration of rainwater harvesting & recharge systems with
storm water drainage design

MODULE I HYDROLOGICAL PROCESS 9

Water shed - Watershed management- Rain fall runoff process — Hydrologic
extremes — Flood — Types of Floods — Effects of Flood — Causes of flood —
Impacts - Design concepts of Flood - SPF/MPF - Estimation of design flood —
Physical Indicators - Envelope curves - Empirical methods — Rational method.

MODULE Il FLOOD MODELING 8
Basic principles and aspects of flood modelling - Flood Hazard Modeling —
Flood Plain delineation & mapping using GIS — Introduction about HEC RAS
& HEC HMS.

MODULE IV FLOOD RISK MANAGEMENT 9
Flood plain management — Tools for flood plain management —Flood
prevention, preparedness and mitigation — Frame work - Structural and Non-
structural flood mitigation measures— Integrated watershed management-
Urban and Rural development planning — Public awareness and capacity
building.
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MODULE V FLOOD MONITORING AND MANAGEMENT 9
Flood forecasting and warning—Indian context - Emergency response planning
and management — Evacuation process and Rescue process— Environmental
health - Concepts of recovery and rehabilitation — Flood damage assessment
— Management of recovery and rehabilitation activities- National disaster
management guide lines on flood management - Case studies

L —45; TOTAL HOURS -45

TEXT BOOKS:
1. Andreas H. Schumann., “Flood Risk Assessment and Management”,
Springer Science & Business Media B.V.2011
2. Rangapathy.V. Karmegam. M and Sakthivadivel.R., “Monograph in
flood routing methods as applied to Indian Rivers” Anna University
Publication,2000

REFERENCES:

1. Ashley R., Garvin S., Pasche E. and Vassilopoulos A., Advances in
Urban Flood Management, Balkema, 2007.

2. James C Y Guo. “Urban Flood Mitigation and Stormwater
Management” CRC Press, 2017

3. Engineering hydrology by K. Subramanya, Tata McGraw-Hill
Education, 2017

4. Frans Klijn and Timo Schweckendiek. “Comprehensive Flood Risk
Management: Research for Policy and Practice” CRC Press, 15tedition
2012.

5. Manual on storm water drainage system, CPHEEO, Ministry of Urban
Development, GOI, New Delhi, 2019.

6. Paul Sayer, “Flood Risk: Planning, Design and Management of Flood
Defense Infrastructure” ICE Publication, 2012.

COURSE OUTCOMES:

At the end of the course the students will be able to

CO1: manage the urban storm water systems to reduce the detrimental
impacts

CO2: apply the technical knowledge on hydrological process and flood
estimation

CO3: demonstrate their knowledge on flood mapping and modeling

CO4:. acquire the knowledge on flood mitigation measures and public
awareness.

COb5: analyze the flood forecasting and flood disaster
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Board of Studies (BoS) : Academic Council:
18" BoS of CE held on 05.04.2023 20" Academic council held on
13.4.2023

PO PO PO PO PO PO PO PO PO PO PO PO PSO PSO PSO
1 2 3 4 5 6 7 8 9 10 11 12 1 2 3
co1 H H M M M H M - - - M M M
COo2 H H M M H M H M L L H M M M
Co3 H H M M H M L L H M M M
Co4 H H H M M H M L L H M M M
CO5 H M M H M H M - - - M M M

Note: L - Low Correlation =~ M - Medium Correlation H - High Correlation

SDG 13: Take urgent action to combat climate change and its impacts

Climate change action is increasing the frequency and intensity of extreme weather
events such as floods and cyclones, aggravating water management problems,
damaging critical infrastructure and interrupting the provision of basic services such
water, sanitation and energy etc.
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CEDX 54 DESIGN OF HYDRAULIC STRUCTURES L T P C
SDG: 9 3 0 0 3

COURSE OBJECTIVES: The objectives of the course are

COB1: To provide basic knowledge on analyzing the various forces acting on the
dam and functions of energy dissipators.

COB2: To impart knowledge on the design aspects of regulation structures

COB3: To study the design features of various canal drops.
COB4: To know about the types of cross drainage works and the design concepts.

COB5: To acquire the knowledge on the design aspects of various components of
tank structure.

MODULE | IMPOUNDING STRUCTURES 9
Introduction - Design and drawing of Gravity Dam — Earth dam — Energy dissipation
devices — Intake structures

MODULE 1l CANAL REGULATION STRUCTURES 10
Introduction - Design and drawing of Diversion head works — Cross and Head
Regulators -Canal escape — Silt Exclusion structures

MODULE llI CANAL DROPS 9
Introduction - Design and drawing of Canal drops — Notch type — Syphon well drops

MODULE IV CROSS DRAINAGE WORKS 8
Introduction — Design and drawing of Aqueducts — Syphon aqueducts — Super
passage — Canal syphon

MODULE V TANK IRRIGATION STRUCTURES 9
Introduction - Design and drawing of Tank surplus weirs - Tank sluice
L —45; TOTAL HOURS -45

TEXT BOOKS:

1. Garg, S.K., “Irrigation Engineering and Design of hydraulic structures”,
Khanna Publishers, New Delhi, 2009.
2. Novak P, Hydraulic Structures, Taylor and Francis Group publishers, 2001
3. Satyanarayana Murthy, “Irrigation Design and Drawing”, L. Banumathi
Publishers, Tuni, East Godavari District, A.P., 1998.
REFERENCES:

1. Mohanakrishnan. A, “A few Novel and Interesting Innovative Irrigation
Structures: Conceived, Designed and Executed in the Plan Projects in Tamil
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Nadu”, Publication. No. 44 and Water Resources Development &

Management Publ.No.43, IMTI Thuvakudy, Trichy, 2011.

2. Sharma, R.K,, “Irrigation Engineering and Hydraulic Structures”, Oxford and

IBH Publishing Co., New Delhi, 2002.

COURSE OUTCOMES: At the end of the course the students will be able to

CO1: analyze and design gravity dam and earth dam based on the hydraulic

particulars

CO2: plan and design the regulating structures based on the discharge released.

CO0a3: assess the design aspects of the canal irrigation structures.

CO04: design the aqueducts based on the site condition

CO&5: differentiate the design of tank surplus weir and tank sluice

Board of Studies (BoS):
19" of Civil held on 29.09.2023

Academic Council:

PO | PO | PO | PO | PO | PO | PO |PO| PO PO PO PO PSO | PSO | PSO
1 2 3 4 5 6 7 8 9 10 11 12 1 2 3
Cco1 - L L - - L M M M
COo2 - - L L - L M L L L M M
COo3 H H L - - L M M
CO4 H H L - L L M M M
CO5 H H L - - L L L H H L M M

Note: L- Low Correlation M - Medium Correlation

H -High Correlation

SDG 9: Investments in infrastructure are crucial to achieving sustainable development.

To provide the sustainable development in the field of irrigation, the storage structures

like dams, tanks etc., are constructed.
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CEDX 55 WATER POWER L
SDG: 12 ENGINEERING 3 00 3

COURSE OBJECTIVES: The objectives of the course are

COBL1: To provide the basic concepts of hydropower engineering and its
classification.

COB2: To get an exposure on concept of water conveyance system

COB3: To gain knowledge on the operation of waterpower generation units.
COBA4: To study the estimation of waterpower potential.

COB5: To familiarize on the hydropower generation by various case studies

MODULE | HYDROPOWER 9
Introduction — Sources and forms of energy - Hydropower Plants Classification:
Surface and Underground power stations - Low, medium and high head plants -
Pumped storage plants - Environmental Considerations - Hydropower
Development in India — Development of hydropower schemes.

MODULE I WATER CONVEYANCE SYSTEM 9
Components - Intake, gates, valves, canals, penstocks — Classification - Design
criteria - Water hammer — Rigid and Elastic Water column theories — Surge tanks
— Behaviour - Types of surge tank — Stability.

MODULE 1 WATER POWER GENERATION SYSTEM 9
Location of power house — Site selection of hydropower plant - General
arrangement of hydropower unit - Number and size of units - Safety
requirements - Operation and maintenance of hydropower plants.

MODULE IV~ WATERPOWER POTENTIAL AND 9
ANALYSIS

Collection and analysis of stream flow data, mass curve, flow duration curves -

Effect of storage and pondage - Estimation of available water - Reservoir

capacity and Capacity factor - Data requirement for assessment of hydropower.

MODULE V  CASE STUDY 9
Koteshwar project on Bhagirathi River in India - Sardar Sarovar Hydropower
Project on Narmada River in India — Mettur Hydropower project in TamilNadu —
Kundah Hydropower in TamilNadu - Bhavani Kattalai Hydropower Project in
TamilNadu.

L —45; TOTAL HOURS —-45
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TEXT BOOKS:

1. Modi.P.N, “Irrigation Water Resources and Water Power Engineering”
standard book house 9™ edition, 2011.

2. Nag P.K., “Power Plant Engineering” Tata McGraw Hill, 2" Edition,
Fourth reprint, 2003.

3. Rai-Khanna. G.D., “An introduction to power plant technology”
Publishers, Delhi, 2013

4. Sharma R.K. & Sharma T.K., A Text book of “Water Power Engineering”,
S. Chand Publication, 2003.

REFERENCES:

1. Dr. B. C. Punmia, Dr. Pande Brij Basi Lal, Ashok Kumar Jain, and Arun
Kumar Jain,“Irrigation and Water Power Engineering”, Laxmi
Publication,17" Edition, New Delhi,2021.

2. Sharma P.C, Kataria S. K. & Sons, “Power Plant Engineering” 2009.

COURSE OUTCOMES:

At the end of the course the students will be able to

CO1.: classify the various types of hydropower plants

CO2: assess the components and behaviors of water conveyance system
CO3: acquire knowledge on the installation, safety measures, maintenance
and operation of hydropower units

CO4: analyze the power potential, demand and its estimation

CO5: apply knowledge on different hydropower plant projects

Board of Studies (BoS): Academic Council:
19" of Civil held on 29.09.2023

PO PO PO PO PO PO PO PO PO PO PO PO PSO PSO PSO
1 2 3 4 5 6 7 8 9 10 11 12 1 2 3
co1 H | M| - - S T™M | L R - R - L L
co2 H | M| H - S Tm L - L - M L L
co3 H | M| H - S M [ L|L ™ R M L L
co4 H | M| H - S ML L™ R M L L
cos H | M| - - - - L R - R - L L

Note: L- Low Correlation M - Medium Correlation H -High Correlation
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SDG 12: Securing a responsible, production and consumption

The study on waterpower engineering will be useful for the students in
generating the hydropower with the available resources.
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CEDX 56 WATER DISTRIBUTION SYSTEMS L T P C
SDG: 6 3 0 0 3

COURSE OBJECTIVES:

COB1: To educate the students with basic concepts of water distribution
system

COB2: To emphasis on the analysis of water distribution network.

COB3: To familiarize on the storm water runoff estimation and buried
pipes.

COB4: To assess the design concepts of water distribution system.

COB5: To gain knowledge on the basic concepts of fluid transients

MODULE | WATER SUPPLY SYSTEMS 9
Water requirement — Sources of water — Water demand — Reservoir storage
— Nodal hydraulic gradient level values - Water supply consideration, Types
of water supply systems- Piping system- Distribution network —Labeling-
Network components — Network models — Design — Optimization in practice.

MODULE I HYDRAULIC PRINCIPLES AND 10
NETWORK PARAMETERS

Energy and hydraulic gradient lines — Head loss in links — Equivalent pipes

— series — Parallel pipes — Path head loss and loop head loss — Analysis of

water distribution network- Static node and Dynamic node — Network

performance — flow analysis - Layout — in situ lining - Pipes material —

Appurtenances — Minimization of water losses — Leak detection.

MODULE Il STORM WATER DISTRIBUTION AND BURIED PIPES 9
Planning — Runoff estimation — Rainfall data analysis — Storm water drains
design Introduction to Buried pipes — External loads — Gravity flow design,
Pressurized flow- Rigid and Flexible pipes — Installation — Trenchless
technology.

MODULE IV RELIABILITY ASSESSMENT AND DESIGN 8
Uncertainty and Reliability — Affecting events- Assessment — Reliability
parameters —Configurations - Design methodology - Strengthening and
Expansion.
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MODULE V FLUID TRANSIENTS 9
Basic equations of unsteady flows through closed conduits — methods —
characteristics - Transients caused by centrifugal pumps and hydroelectric
power plants.

L — 45; TOTAL HOURS - 45
TEXT BOOKS:
1. Bajwa. G. S, Practical handbook on Public Health Engineering, Deep
publishers, Shimla 2003.
2. Bhave P. R, Optimal design of water distribution networks, Narosa
publishing House, New Delhi, 2003.
3. Wurbs R.A., and James W.P. Water Resources Engineering.
Prentice Hall of India, Eastern Economic Edition. ISBN: 81-203-
2151-0, New Delhi, 2007.

REFERENCES:

1. Larry.W. Mays., “Water Distribution System Handbook”,2021.

2. Manual on storm water drainage system, CPHEEO, Ministry of
Urban Development, GOI, New Delhi, 2019.

3. Manual on water supply and treatment, CPHEEO, Ministry of Urban
Development, GOI, New Delhi, 1999.

4. Moser A. P, Buried pipe Design, 3"“Edition, American Water Works
Association, 2008.

COURSE OUTCOMES:

At the end of the course the students will be able to

CO1.: define the water supply and demand and water distribution network
creation for the effective water supply system.

CO2: assess the knowledge of hydraulics in the field of pipe line system and
analyze the branch and loop network flow

CO3: explain storm water drain buried pipeline system. Design the
underground storm water drainage system with hydraulic appurtenances
CO4: analyze the reliability of the water supply distribution system and
prepare the detailed methodology for risk management and strengthening
the system.

COb5: apply and design the unsteady flow pipe line network in order to with
stand the surge/transient developed due to power failure of centrifugal pump
and also due to hydroelectric power plant.
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Board of Studies (BoS) : Academic Council:
16™ BOS of Civil held on 5.1.2022 18™ Academic Council held on
24.02.2022
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 zg PO11 ZS PSO1 | PSO2 PiO

Co1 H M M H H M L
CO2 H H H - M M M L M H H H M
COo3 H H H - H M M L M H H H M
CO4 M M - - H M M - L - M H H M L
cos | M - - - - - - - - - - H H M L

Note: L - Low Correlation =~ M - Medium Correlation H - High Correlation

SDG 6: Clean and accessible water for all which is an essential part of the world
we want to live in.

Proper installation of pipelines for water distribution will be useful for the
sustainable development of domestic and irrigation purposes.
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SPECIALIZATION VI : TRANSPORTATION ENGINEERING

CEDX 61 TRAFFIC ENGINEERING L T P C

SDG: 11

COURSE OBJECTIVES: The objectives of the course are
COB1:Study the various components of Traffic Engineering.
COB2:Familiarize with traffic surveys and their analysis.
COB3:Study about the traffic control method.
COB4: Understand the principles involved in the geometric design of
Intersection.
COBb5: Know the concepts of Traffic management

MODULE | INTRODUCTION 9
Significance and scope, Characteristics of Vehicles and Road Users,
Skid Resistance and Braking Efficiency(Problems), Components of
Traffic Engineering -Road, Traffic and Land Use Characteristics.

MODULE I TRAFFICSURVEYSANDANALYSIS 9
Surveys and Analysis — Volume survey and its characteristics —
Capacity-Speed and Delays-Origin and Destination studies.

MODULE 1l TRAFFICCONTROL 9
Traffic Signs, Road Markings, Design of Traffic Signals and Signal Co-
ordination (Problems), Traffic control Aids and Street Furniture,
Computer Applications in Signal Design.

MODULE IV DESIGNOFGEOMETRICINTERSECTIONS 9
Conflicts at Intersections, Classification of Intersections at Grade,
GradeSeparators (Concepts only), Principles of Intersection Design,
Elements of Intersection Design, Channelization and Rotary Design
(Problem).

MODULE V TRAFFIC MANAGEMENT 9
Traffic Management- Traffic System Management (TSM) and Travel
Demand Management (TDM), Restrictions on Turning Movements, One-
way Streets, Traffic Segregation, Traffic Calming, Tidal Flow Operations,
Exclusive BusLanes -Introduction to Intelligence Transport System(ITS)
General outline of traffic studies - Parking studies — Accidental studies —
Congestionstudies—Fuel conception and emission studies.

L —45; TOTAL HOURS -45

TEXT BOOKS:

1. Khanna.S. K., Justo.C.E.G and Veeraragavan A. "Highway
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Engineering", Nemchand Publishers, 2014.

2. Kadiyali, L.R., “Traffic Engineering and Transport Planning”, Khanna
Technical Publications,NewDelhi,2013.

3. Indian Roads Congress (IRC) Specifications: Guidelines and Special
Publications on Traffic Planning and Management.2009
REFERENCES:

1. Subhasg C. Saxena, “A Course in Traffic Planning and Design”,
Dhanpat Rai Publications,NewDelhi,2011.

2. Fred L. Mannering, Scott S. Washburn and Walter P.Kilareski,
Principles of Highway Engineering and Traffic Analysis, Wiley India
Pvt. Ltd., New Delhi, 2011

3. Garber and Hoel, "Principles of Traffic and Highway Engineering",
CENGAGE Learning, New Delhi, 2010

4. Hobbs.F.D. "Traffic Planning and Engineering", University of
Brimingham, Peragamon Press Ltd, 2005

5. Taylor MAP and Young W, "Traffic Analysis — New Technology and
New Solutions”, Hargreen Publishing Company, 1998.
COURSE OUTCOMES:

At the end of the course the students will be able to

CO1: Explain the characteristics of vehicles and road users and determine
skid Resistance and Braking Efficiency

CO2: Prepare traffic study report after conducting different types of surveys.

COa3:Design the traffic signals and traffic simulation models.
CO4: Enumerate the intersection elements and design a rotary intersection

CO5: Develop the skill on Traffic Management and Traffic Forecasting
techniques and the Accidental studies.

Board of Studies (BoS) : Academic Council:
19™ of Civil held on 29.09.2023 21t Academic council held on
20.12.2023
PO[PO|PO|PO[PO[PO|PO[PO|[PO] PO [ PO | PO [ PSO | PSO | PSO
1 2 | 3| 4 5 6 7 8 9 10 | 11 | 12 1 2 3
Cco1 L L M L L L L M L L L L L
coz | L L M L L L M M L L L L L
Co3 | L L M L L L M M L L L L L
Co4 | L L L L L L M L L L L L
Co5 | L L L L L L M L L L L L L
Note:L- Low Correlation M -Medium Correlation H -High Correlation

B.S. Abdur Rahman Crescent Institute of Science and Technology 283




B.Tech. Civil Engineering Regulations 2021

SDG 11 : Make cities and human settlements inclusive, safe, resilient and
sustainable.

Statement :

The role of efficient traffic management system leads to infrastructure
development.
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CEDX 62 URBAN PLANNING AND DESIGN L T P C
SDG: 11 3 0 0 3

COURSE OBJECTIVES:

COB1: understand the scope and nature of urban design as a discipline.
COB2: gain knowledge on various planning process

COB3: familiarize the urban planning and its environment

COB4: enable the student to analyze the implementation of management
information system in urban planning

COB5: impart knowledge on management information system

MODULE | BASIC CONCEPTS 9
Definition of terms —trend of urbanization at international, national, state and
district levels national and regional development policies and strategies —
urbanization, housing and sustainable urban development-definition and
principles.

MODULE I PLANNING PROCESS 10
Types of urban and regional plans, stages in the planning process — delineation
of planning areas, goals and objectives of plans, surveys and analysis,
formulation of plans, evaluation of alternative plans, plan implementation, legal,
financial and institutional constraints in the planning process social orientation
in the planning process.

MODULE |lI URBAN PLANNING AND ENVIRONMENT 9
Environment and Resources, Sustainability Assessment, Future Scenarios,
Form of Urban Region, Managing the change, Integrated Planning, Sustainable
Development Urban Form, Land Use, Compact Development, Guidelines for
Environmentally sound urban design.

MODULE IV  DEVELOPMENT MANAGEMENT SYSTEMS 9
Development control rules — zoning regulations, sub divisional regulations,
building bye-laws, co-ordination between urban local bodies and other
functional agencies such as water supply & sewerage boards, housing boards
including slum boards and planning authorities
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MODULE V MANAGEMENT INFORMATION AND DECISION 8
SUPPORT
Database, management information system, decision support system for land
suitability, urban renewal and network analysis.
L-45; TOTAL HOURS -45

TEXT BOOKS:

1. Donald Natson, “Time Saver Standards for Urban Design”, McGraw Hill,
2003

2. Jonathan Barnett, Redesigning Cities: Principles, Practice, and
Implementation’, Planners 2019

3. .Randall Crane and Rachel Weber, ‘The Oxford Handbook of Urban
Planning’, Oxford 2014

4. Viviana Kaminski, ‘Urban Studies and Planning. World Technologies’,
NewDelhi, 2012

REFERENCES:
1. Gary Hack, “Local Planning: Contemporary Principles
International City/County Management Association, 2012
2. Malcolm Moor, “Urban Design Futures”, Routledge, 2006
3. Bivand, R. S., E. J. Pebesma, and V. Gomez-Rubio’, Applied Spatial
Data Analysis .2018

COURSE OUTCOMES:

At the end of the course, students will be able to

CO1.: Explain the role of Urban design as blocks, density, neighborhood,
Streets and their interdependencies

CO2: Ascertain the types of Urban and Regional Plans.

COa3: lllustrate the stages of planning process

CO4: understand the development control rules and zoning regulations and
building bye-laws

CO5: Recognize the management information system through which an
urban setting could be perceived

Board of Studies (BoS) : Academic Council:
18" BoS of CE held on 20" Academic council held on
05.04.2023 13.4.2023
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PO PO PO PO PO PO PO PO PO PO PO PO PSO PSO PSO

1 2 3 4 5 6 7 8 9 10 11 12 1 2 3
co1 M M L L L M M M H L
COo2 M M L L L M M M H L
COo3 M M L L L M M M H L
Cco4 M M L L L M M M H L
CO5 M M L L L M M M H L

Note: L- Low Correlation M -Medium Correlation H -High Correlation

SDG 11 : Make cities and human settlements inclusive, safe, resilient and
sustainable.

Urban planning and design will enhance inclusive and sustainable urbanization and
capacity for participatory, integrated and sustainable human settlement planning
and management in all countries
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CEDX 63 INTELLIGENT TRANSPORTATION L T P C
SYSTEM 3 0 0 3

SDG: 11

COURSE OBJECTIVES: The objectives of the course are
COB1: To impart knowledge on Intelligent Transportation system
COB2: To understand the role of telecommunications in ITS
COB3: To impart knowledge on the functional areas and services in ITS
COBA4:To gain knowledge on ITS operations
COBS5: To understand the application of ITS
MODULE | INTRODUCTION 8
Definition, Objectives, Historical Background, Benefits of ITS -ITS Data collection
techniques — Detectors, Automatic Vehicle Location (AVL), Automatic Vehicle
Identification (AVI), Geographic Information Systems (GIS), video data collection.

MODULE I TELECOMMUNICATIONS IN ITS 8
Information Management, Traffic Management Centres (TMC). Application of
sensors to Traffic management; Traffic flow sensor technologies; Transponders
and Communication systems; Data fusion at traffic management centres; Sensor
plan and specification requirements; Elements of Vehicle Location and Route
Navigation and Guidance concepts..

MODULE Il ITS FUNCTIONAL AREAS 12
Advanced Traffic Management Systems (ATMS) , Advanced Traveler Information
Systems (ATIS), Commercial Vehicle Operations (CVO), Advanced Vehicle
Control Systems (AVCS), Advanced Public Transportation Systems (APTS),
Advanced Rural Transportation Systems (ARTS). ITS User Needs and Services
— Travel and Traffic management, Public Transportation Management, Electronic
Payment, Commercial Vehicle Operations, Emergency Management, Advanced
Vehicle safety systems, Information Management.

MODULE IV ITS OPERATIONS 8
Regional and Project ITS architecture; Concept o f operations; ITS Models and
Evaluation Methods; Planning and human factor issues for ITS, Case studies on
deployment planning and system design and operation; ITS and safety, ITS and
security, ITS as a technology deployment program, research, development and
business models, ITS planning.
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MODULE V ITS APPLICATIONS
Traffic and incident management systems; ITS and sustainable mobility, travel
demand management, electronic toll collection, ITS and road-pricing.;
Transportation network operations; commercial vehicle operations ; public
transportation applications; Automated Highway Systems- Vehicles in Platoons —
ITS in World — Overview of ITS implementations in developed countries, ITS in
developing countries. [Case study]

L —45; TOTAL HOURS -45

TEXT BOOKS:

1. Sussman, J. M., “Perspective on ITS”, Artech House Publishers, 2005.
US Department of Transportation, “National ITS Architecture
Documentation”, 2007 (CDROM).

3. Tony S. Lee, Sumit Ghosh “Intelligent Transportation Systems: Smart
and Green Infrastructure Design, Second Edition” CRC press 2015

REFERENCES:

1. Choudury M A and Sadek A, “Fundamentals of Intelligent

Transportation Systems Planning” Artech House.2009

2. Kan Paul Chen, John Miles, “Recommendations for World Road

Association (PIARC)” ITS Hand Book 2012
3. Aleksander Stadkowski, “Intelligent Transportation Systems —
Problems and Perspectives” Springer 2015

COURSE OUTCOMES:
At the end of the course the students will be able to
CO1: Enumerate the advantages of ITS

CO2: Select the appropriate technologies for field conditions
CO3: Describe various system and plan of ITS
CO4: Specify appropriate system in various functional areas

CO5: Demonstrate the application of ITS

Board of Studies (BoS) : Academic Council:
19" of Civil held on 29.09.2023 215t Academic council held on
20.12.2023
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PO PO
PO PO PO PO PO PO PO PO PO PO PSO PSO PSO
1 2 3 4 5 6 7 8 9 11 1 2 3
10 12
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COo3 L L M L L L M M L L L L L
COo4 L L L L L L M L L L L L
CO5 L L M L L L L M L L L L L

Note:L- Low Correlation

SDG 11 : Sustainable Cities and Communities

M -Medium Correlation

H -High Correlation

Statement : The overall understanding of Intelligent transport system leads

to Sustainable cities and communities.
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CEDX 64 PAVEMENT DESIGN L T P C
SDG: 11 3 0 0 3

COURSE OBJECTIVES:
COB1: To impart sufficient knowledge on pavement design

COB2: To familiarize knowledge on various IRC guidelines for designing
flexible pavement

COB3: To study various IRC guidelines for designing rigid pavement
COB4: To give an exposure to desirable pavement evaluation.

COB5: To impart knowledge on concept of pavement strengthening

MODULE | PRINCIPLES 9
Components of a road and their function — Factors affecting pavement
stability — Equivalent Single wheel load — Vehicle and traffic factors,
moisture, Climate and soil factors — Stress distribution in different
conditions —Modulus of elasticity of various layers.

MODULE I FLEXIBLE PAVEMENT 9
Empirical method using soil classification tests-Estimation of CBR values-
method of designing pavement-plate bearing test method-asphalt institute
method — AASHTO Method-bur mister design method —principles of
bituminous mix design-IRC Methods.

MODULE Il RIGID PAVEMENT 9
General design consideration — Stresses in concrete pavement- Design
procedure as per IRC method — Design of different joints in concrete
pavement and their maintenance.

MODULE IV  PAVEMENT EVALUATION 9
Method of pavement evaluation—Distress in flexible pavements—Distress
in rigid pavements—Structural evaluation of flexible and rigid pavements—
Evaluation by deflection measurements.

MODULE V PAVEMENT STRENGTHENING AND 9
MAINTENANCE

Strengthening of pavement-Methods —Flexible overlays and types-

Rigid overlays - Case studies — Maintenance of Bituminous surface,

concrete roads and low cost roads — maintenance of shoulders and
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drainage system.

L —45; TOTAL HOURS - 45

TEXT BOOKS:

1.

Kadiyali, L.R., “Principles and Practice of Highway
Engineering”, Khanna tech. Publications, New Delhi, 2005

2. Khanna,K.andJusto,C.E.G.,“HighwayEngineering”,KhannaPub
lishers,Roorkee,2014.

3. Wright,P.H.,“HighwayEngineering”,JohnWileyandSonsinc.,
NewYork,7thEdition,2004.

REFERENCES:

1. Guidelines for the Design of Flexible Pavements, IRC-37-2001, The
Indian roads Congress, New Delhi.

2. Guideline for the Design of Rigid Pavements for Highways, IRC 58-
2007, the Indian Road Congress, New Delhi.

3. Subhasg C. Saxena, “A Course in Traffic Planning and Design”,
Dhanpat Rai Publications, New Delhi, 2001.

4. Yoder, R.J. and Witchak M.W. “Principles of Pavement Design”, John

Wiley 2000.

COURSE OUTCOMES:
At the end of the course, students will be able to
CO1: Explain the basic principles and factors to be considered for pavement

design.

CO2: Analyze and design flexible pavement by various methods.
CO3: Analyze and design rigid pavement as per IRC method.
CO4: Describe the structural and functional evaluation for pavement

performance.
CO5: Assess the overlay construction methods and method of maintaining

different roads for longer durability and serviceability.

Board of Studies (BoS) : Academic Council:
18" BoS of CE held on 05.04.2023 20th Academic council held on

13.4.2023
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PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 10 PO11 12 PSO1 | PSO2 | PSO3
COo1 M L H M L L M H M H H
co2 | M L H M L L M H M H H
CO3 M L H M L M M H M H H
CO4 M L H M L M M M H M H H
CO5 M L H M L M M M H M H H

Note: L- Low Correlation M -Medium Correlation H -High Correlation

SDG 11: Make cities and human settlements inclusive, safe, resilient and

sustainable

Statement:

The good pavement road Make cities and human accessible and sustainable
transport systems for all, improving road safety, A well-designed transportation

system that supports walking, cycling and public.
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CEDX 65 RAILWAY ENGINEERING L T P C
SDG: 7 2 0 0o 2

COURSE OBJECTIVES:

COB1l: To give an exposure on the role of railways for the
development of nation

COB2: To study the geometric design of railways tracks.

COBZ3: To impart the knowledge on the construction, maintenance and
operation of railway track

COB4: To introduce the different modern techniques used in railway
Engineering

MODULE | BASIC ELEMENTS 7
Railways: Role of Railway Transportation, Advantages and
Disadvantages of Railway Transportation, Elements of permanent track
way: Rails, Rail Gauges, Sleepers, Ballast, Rail Joints, Fittings,
Principal of Traction: Tractive Effort, Train resistances.

MODULE I GEOMETRIC DESIGN OF RAILWAYS 8
Elements of Geometric Design: Gradients and Grade compensation on
Curves, Cant, Transition Curve, Vertical curve, Sub grade and
Embankments: Cutting, Level, Function, Formation of sub grade,
Materials used, Slope and Stability of Embankment, Points and
Crossings: Turnouts, Diamond crossings, Crossovers, Stations and
Yards.

MODULE Il RAILWAY SIGNALS & MAINTENANCE 8
Signals: Signaling and interlocking, Necessity, Mechanical Devices,
Detectors, Stretcher bar, Point lock, Slotting of signals, Connecting
Devices, Temperature compensation, Track Drainage, Safety in
Railways, Modernization of Track for High Speeds, Modern Methods for
Track Maintenance, Railway Expenses, Rates and Fares.

MODULE IV MODERN RAILWAYS 7
Different types of modern railway Engineering — Advantages and
disadvantages of modern railways- Metro rail — Mono Rail- Mass Rapid
Transit system (MRTS) — High speed rails — Bullet trains — Hyperloop
rail transport —Light rail transport (LRT) — case studies.
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L —30; TOTAL HOURS -30

TEXT BOOKS:
1. Satish Chandra, M.M. Agarwal, Railway Engineering, Oxford
University press, 2013.
2. Saxena Subhash, C.and Satyapal Arora, A Course in Railway
Engineering, Dhanapat Rai and Sons, Delhi, 2020
3. Subramanian K.P., Highways, Railways, Airport and Harbour
Engineering, V Scitech Publications (India), Chennai, 2014

REFERENCES:

1. Mundrey J S, Railway Track Engineering, McGraw Hill Education (
India) Private Ltd, New Delhi, 2013

2. Vassilios Profillidis, “Railway Management

and Engineering”, Ash gate Publishing Ltd., Surrey U.K. &

Burlington U.S, 2006.

3. Venkatramaiah. C., Transportation Engineering-Vol.2 Railways,
Airports, Docks and Harbours, Bridges and Tunnels. Universities
Press (India) Private Limited, Hyderabad, 2015.

COURSE OUTCOMES:

At the end of the course, students will be able to

CO1.: Identify the components of permanent way.

CO2: Design railway tracks with proper cant and curves.

CO3: Explain the railway signals according to standards and elucidate the
railway maintenance.

CO4: Develop knowledge on modern railways.

Board of Studies (BoS) : Academic Council:
18" BoS of CE held on 05.04.2023 20" Academic council held
on 13.4.2023
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 Z(C)) PO11 Zg PSO1 | PSO2 | PSO3

col| M H | H M M L L L L M H
co2 | H H | H M M L L L L M H
co3 | M M |H M H L L M | M L L M M
co4 | L L | H L H L L M | M L L M M

Note: L- Low Correlation M -Medium Correlation H -High Correlation
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SDG 7 : Ensure access to affordable, reliable, sustainable and modern
energy for all

The railway transport for public is affordable and to ensure health and well-
being for all, at every stage of life.
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CEDX 66 AIRPORT PLANNING L T P C
SDG: 8 AND ENGINEERING 2 0 0 )

COURSE OBJECTIVES: The Objectives of the course are

COB1: To provide an understanding on the concepts of airport planning
COB2: To familiarize the geometric design of airway engineering
COB3: To give an exposure on the various airport markings and lighting
COBA4: To impart knowledge on airport maintenance

MODULE | PLANNING 7
Introduction: Advantages and limitations of air transportation - - Airport
planning - Selection of sites - survey and drawings to be prepared for
airport planning - Airport layout - Characteristics of good layout - Airport
configuration, Components of airport- Airport obstruction - location of
terminal buildings, aprons and hangers.

MODULE I GEOMETRIC DESIGN 8
Runways and taxiways: Runway orientation, basic runway length,
corrections for elevation, temperature and gradient as per ICAO and FAA
recommendation - Airport classification by ICAO- geometric standards —
taxiway layout. Zoning requirements regarding permissible heights of
constructions and landing within the airport boundary, wind rose diagram.

MODULE 1 MARKING AND LIGHTING 8
Airport Design consideration — exit taxiways, aprons, holding aprons,
fillets, blast pads- air traffic control — control aids — airport markings and
lighting - aircraft parking systems, planning and development of terminal
building.

MODULE IV MAINTENANCE 7
Airport maintenance —types of maintenance- daily maintenance — runway
— Taxiway maintenance — Airport drainage maintenance system —
terminal building maintenance

L -30; TOTAL HOURS -30

TEXT BOOKS:
1. Khanna. S.K., Arora. M.G and Jain. S.S., Airport Planning and
Design, Nemchand and Brothers, Roorkee, 2002.
2. Saxena S.C , Airport Engineering Planning And Design CBS ,
Publisher 2020
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3. Subramanian K.P., Highways, Railways, Airport and Harbour
Engineering, V Scitech Publications (India), Chennai, 2014

REFERENCES:
1. Norman J. Ashford, Saleh Mumayiz, Paul H. Wright, “Airport Engineering:

Planning, Design and Development of 21st Century Airports”, 2011.

2. Venkatramaiah. C., Transportation Engineering-Vol.2 Railways, Airports,

Docks and Harbours, Bridges and Tunnels.Universities Press (India)
Private Limited, Hyderabad, 2015

COURSE OUTCOMES:

At the end of the course, students will be able to

CO1:Develop knowledge on planning and site selection of Airport Planning
CO2: Prepare the layout on airport design

COa:lllustrate the different types of airport markings and lighting system.
CO4: ascertain the airport maintenance report

Board of Studies (BoS) : Academic Council:
18" BoS of CE held on 05.04.2023 20" Academic council held on
13.4.2023
POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 Zg PO11 Z(ZJ PSO1 | PSO2 | PSO3

co1l | H M H M M L H M H L H H
COo2 H M H H H L M M M M H H
co3 | H M H H L H H H
Cco4 H M H M M L H H L M H H H

Note: L- Low Correlation M -Medium Correlation H -High Correlation

SDG 8 : Promote sustained, inclusive and sustainable economic growth, full
and productive employment and decent work for all

The air transport system Promote sustained, inclusive and sustainable
economic growth.
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CEDX 67 DOCKS AND HARBOUR L T P C
SDG: 8 PLANNING 1 0 0 1

COURSE OBJECTIVES:

COB1.: study about the layout of harbors and construction of lock
gates

COB2: impart knowledge on various break water types

MODULE | DOCKS AND HARBOUR COMPONENTS 8
Role of water transportation, Dock: Wet, dry and floating docks,
Breakwater structures different types, Coastal Structures: Piers,
Wharves, Jetties, Quays, Spring Fenders, Dolphins and Floating
Landing Stage. Case studies

MODULE I HARBOUR PLANNING 7
Basic consideration- Ocean Winds, Waves, Tides, Definition of Basic
Terms: Harbour, Port, Satellite Port, Layout of Harbour, Port entrance,
Construction and operation of Lock gates, Definition of Basic Terms:
Harbour, Port, Satellite Port— Planning and Design of Harbours:
Terminal Facilities

L —-15; TOTAL HOURS -15

TEXT BOOKS:
1. Bindra S. P., A course in docks and harbor Engineering,
Dhonpat raipublication, 2013.
2. Rangwala, "Harbor Engineering", Charotar Publishing House,
2022.
3. Subramanian K.P., Highways, Railways, Airport and Harbour
Engineering, V Scitech Publications (India), Chennai, 2014

REFERENCES:
1. Oza.H.P. and Oza.G.H., “A course in Docks & Harbour
Engineering”. Charotar Publishing Co., 2013
2. Srinivasan, R., "Harbour, Dock and  Tunnel
Engineering”, Charotar Publishing House Pvt. Limited, Anand,
Guijarat, 2022.
COURSE OUTCOMES:
At the end of the course, students will be able to
CO1: Develop knowledge on the layout of harbour
CO2: Elucidate the components of docks and harbour
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Board of Studies (BoS):
18" BoS of CE held on
05.04.2023

Academic Council:
20" Academic council held on
13.4.2023
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Note :L- Low Correlation

SDG 8 : Promote sustained, inclusive and sustainable economic growth, full
and productive employment and decent work for all

The water transport system Promote sustained, inclusive and sustainable

economic growth.

M -Medium Correlation

H -High Correlation
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SPECIALIZATION VII: SURVEYING & ARCHITECTURE

CEDX 71 GPS AND DRONE SURVEYING L T P C
SDG: 11 3 0 0 3

COURSE OBJECTIVES:

The objectives of the course are to impart knowledge on

COBZ1.: the determination of the precision of the GPS measurements and the
working of GPS.

COB2: applying the measuring principle of GPS and Drones in civil
engineering projects.

COB3: classifying the differences between relative and autonomous GPS
positioning, code phase, carrier phase, DGPS and RTK.

COBA4: the components of drones in surveying and mapping.

COBS5: the various applications of GPS and Drone Surveying.

MODULE | GLOBAL POSITIONING SYSTEM 8
History of GPS, GPS design objectives and details of segments space, control
and user, blocks of GPS- Block I, IlI/lIA, IIR Satellites and IIF. GPS Signal
Structure - Carriers, GPS codes: C/A, P, navigational message and GPS
receiver: Types and Structure of receivers, Principles of GPS position fixing:
Pseudo ranging, Determination of GPS satellite coordinates, Types of
ephemerides, GPS errors.

MODULE I GPS SURVEY METHODS AND 10
APPLICATIONS

Single Point or Point Vs Relative, Static Vs Kinematic, Real-time Vs Post

mission, Practical GPS survey field procedures: Code and Carrier-based

positioning, Accuracy and recording time, GPS Applications - Geodetic

control surveys, Cadastral surveys, Engineering and monitoring, Military

applications, Vehicle tracking and car navigation.

MODULE |li DIFFERENTIAL GLOBAL NAVIGATION 9
SATELLITE SYSTEM (DGNSS)

Introduction to GLONASS, Real-Time Kinematic (RTK) - Satellite Based

Augmentation System (SBAS) - GNSS Errors - GNSS Correction Methods -

Global Navigation Satellite Systems (GNSS) Applications - Current trends

and future.
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MODULE IV DRONE SURVEYING 9
Introduction to drone surveying — Components of drone — Autonomous UAVs
—Architecture of an Autonomous system — Path planning — Innovative
technological UAVs/Drones — UAV Communication Systems — UAV Data
Collection — Data Processing Approaches — Regulatory systems for UAVsS —
SWOT Analysis of UAV Technology.

MODULE V APPLICATIONS OF GPS AND DRONE 9
SURVEYING

Applications in Civil Engineering- mining process- Public infrastructure —
resources management - disaster & rescue service - oil & gas monitoring,
Forestry, Agriculture - goods delivery- crowd management, traffic regulation -
urban planning - infrastructure monitoring, 3D mapping, surveillance, search
& rescue - businesses.

L —45; TOTAL HOURS - 45

TEXTBOOKS:

1. Awange, J. L., "Environmental Monitoring using GNSS: Global
Navigation Satellite Systems", Springer, London, 2012.

2. Bhatta, B., "Global Navigation Satellite Systems: Insights into GPS,
Glonass, Galileo, Compass, and Others", BS Publications, New Delhi,
2010.

3. Grewal, M. S., Weill, L. R., Andrews, A. P., "Global Positioning
Systems, Inertial Navigation, and Integration”, John Wiley & Sons,
New York, 2006.

4. P.K.Garg, “Introduction to Unmanned Aerial Vehicles”, New Age
International Private Limited, New Delhi, 2020.

REFERENCES:
1. Hofmann-Wellenhof, B., Lichtenegger, H. and Collins, J., “Global
Positioning System: Theory and Practice”, Springer, Berlin, 2001.
2. Xu Guochang, “GPS: Theory, Algorithms and Applications”, Springer,
Berlin, 2007.
3. https://geodesy.noaa.gov/PUBS_LIB/Geodesy4Layman/TR80003D.
HTM

COURSE OUTCOMES:

After completion of the course, the students will be able to

CO1: determine the position of the points with GPS measurements.

CO2: use different GPS survey methods to improve the positional accuracy
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COa3: categorize the differences between relative and autonomous GPS
positioning, code phase, carrier phase, DGPS and RTK.

CO4: apply the important concepts and components of drones in surveying
and mapping.

CO5: explore the various applications of GPS and Drone Surveying.

Board of Studies (BoS) : Academic Council:
16" BoS of CIVIL held on 17" AC held on 15.07.2021
05.01.2022

PO PO PO PSO | PSO PSO
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9
10 11 12 1 2 3
co1 H H L L H L L L L L M
CcOo2 H H M M H L L L L L M
COo3 H H M M H L L L L L M
CO4 H H M M H L L L L L M
CO5 H H M M H L L L L L M

Note: L - Low Correlation M - Medium Correlation H - High Correlation

SDG 11: Make cities inclusive, safe, resilient and sustainable.

Statement:

The gained knowledge leads to map the cities to enable better planning and to provide
living space to all creating inclusive growth and better utilization of resources to
enhance sustainability.
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CEDX 72 REMOTE SENSING L T P C
SDG: 9 3 0 O 3

COURSE OBJECTIVES:

The objectives of the course are

COB1: To impart knowledge on the principles of remote sensing data
acquisition and analysis of satellite data.

COB2: To explore the spectral signatures of various earth features and
electromagnetic interactions.

COB3: To apply image enhancement techniques to improve the interpretability
of satellite images.

COB4: To identify the characteristic features of microwave remote sensing.
COBb5: To explore the usage of aerial photos for measurement of height
determination and the use of remote sensing for different applications.

MODULE | FUNDAMENTALS 8
Remote sensing: definition — components of remote sensing - energy sensor,
interacting body — Active and Passive remote sensing — platforms — aerial and
space platforms — balloons, helicopters, aircraft and satellites — synoptivity and
repeativity — electromagnetic radiation (EMR) — EMR spectrum — visible,
infrared (IR) near IR, middle IR, thermal IR and microwave — black body
radiation — Wien’s Displacement Law — Stefan Boltzman law.

MODULE I EMR INTERACTION WITH EARTH SURFACE 9
FEATURES

Atmospheric characteristics — the scattering of EMR — Rayleigh, Mie, Non-
selective and Raman scattering — EMR interaction with water vapour and ozone
— atmospheric windows — the significance of atmospheric windows — EMR
interaction with earth surface material, radiance, irradiance, incident, reflected,
absorbed and transmitted energy — reflectance — specular and diffused
reflection surfaces — spectral signature — spectral signature curves — EMR
interaction with water, soil and earth surface.

MODULE 1l DIGITAL IMAGE PROCESSING 10
Digital processing of satellite images: Geometric rectification, spatial and
radiometric enhancement, spectral-domain enhancement, Filtering - edge
detection, Image Transformation - band ratio, Supervised and unsupervised
classification for thematic map generation.

B.S. Abdur Rahman Crescent Institute of Science and Technology 304



B.Tech. Civil Engineering Regulations 2021

MODULE IV MICROWAVE REMOTE SENSING 9
Microwave Remote Sensing: Basic principles — Advantages of Microwave
Remote Sensing — Types of Microwave Remote Sensing — working principle of
RADAR — components of RADAR imaging — Factors affecting the radar
backscattered energy, System and terrain parameters — spatial resolution of
SAR system, geometric characteristics — Applications of Microwave Remote
Sensing.

MODULE V MISCELLANEOUS REMOTE SENSING 9
TECHNIQUES

Aerial photography/photogrammetry: Introduction — Types of photogrammetry —
Basic Terminologies — Types of an aerial photograph — Derivation of the scale of a
vertical photograph, Orthophotos, Mosaics — Procedure for an aerial survey — Flight
planning — Digital Stereo Model (DSM) — Advantages — Applications — Airborne
Laser Scanning (ALS) — Introduction, Components of LIDAR — Working principle of
ALS — Applications of ALS, Case Studies.

L — 45; TOTAL HOURS - 45

TEXTBOOKS:
1. Anji Reddy, “Remote sensing and Geographical systems”, 4" Edition, B.S
Publications, Hyderabad, 2014.
2. Basudeb Bhatta, “Remote Sensing and GIS”, 3 Edition, Oxford Higher
Education / Oxford University Press, 2020.
3. Lillesand. T.M. and Kiefer. R.W., “Remote sensing and image interpretation”,
7" Edition, John Wiley and sons, 2015.
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