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1. Award of B.Tech. Degree

A student will be declared eligible for the award of the B.Tech. degree if he/she fulfils the
following academic regulations:

i) Pursues a course of study for not less than four academic years and not more than
eight academic years. However, for the students availing Gap year facility this period
shall be extended by two years at the most and these two years would not be counted
in the maximum period permitted for graduation.

ii) Registers for 160 credits and secures all 160 credits.

iii) A student will be eligible to get Under Graduate degree with Honours or one Minor
Engineering, if he/she completes an additional 20 credits.

iv) A student will be permitted to register either for Honodrs.degree or one Minor
Engineering but not both. \

within eight academic years from the year of the% al
B.Tech. course and their admission stands cancelled.
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ii. Academic Year: Two consecutive (one odd + one even) semesters constitute one
academic year.

iii.Choice Based Credit System (CBCS): The CBCS provides choice for students to select
from the prescribed courses.

iv. Each course is assigned certain number of credits based on following criterion:



Semester
Periods / Week Credits
02 02
03 03
Theory (Lecture/Tutorial) 04 04
02 01
Practical 03 1.5
04 02
Project stage - | 04 02
Project stage — Il 14 07

5. Weights for Course Evaluation:

5.1 Course Pattern:

e The entire course of study is for four acade
followed in all the academic years

examination when offered.
e When a student is detained due attendance he/she may
f academic regulations.

ns into which he/she is

in each semestersshall be evaluated subject wise with a
ory and 100 ks for practical subject. Project stage-I,
ip shall be evaluated for 50 marks each & Project stage-
vhereas mandatory courses with no credits shall be

jects‘the distribution shall be 30 marks for mid semester Evaluation
he End- Examination.

5.3 Mid Semester Examination Evaluation:

i. For theory subjects, during the semester, there shall be two midterm examinations. Each
midterm examination shall be evaluated for 30 marks of which 10 marks for objective
paper (20 minutes duration), 15 marks for subjective paper (90 minutes duration) and 5
marks for assignment.



Objective paper shall be set for maximum of 20 bits for 10 marks. Subjective paper shall
contain 3 either or type questions (totally six questions from 1 to 6) of which student has to
answer one from each either or type question. Each question carries 5 marks.

*Note 1: The subjective paper shall contain 6 questions of equal weightage of 5 marks. Any
fraction (0.5 & above) shall be rounded off to the next higher mark.

*Note 2: The Objective paper shall be conducted online by the University on the day of
subjective paper test.

*Note 3: The assignment shall contains 5 questions of equal weightage of 1 mark each.

midterm examination shall be conducted fo -
question from each unit.

Final mid semester marks shall be arrived Y deri ks secured by the student
in both the mid examinations with 80 i iven ter mid exam and 20% to
the other.

For Example:

If the student is

i. End examination of theory subjects shall have the following pattern:

a. There shall be 6 questions and all questions are compulsory.

b. Question | shall contain 10 compulsory short answer questions for a total of 20
marks such that each question carries 2 marks. There shall be 2 short answer
questions from each unit.

c. In each of the questions from 2 to 6, there shall be either/or type questions of 10
marks each. Student shall answer any one of them.

d. The questions from 2 to 6 shall be set by covering one unit of the syllabus for each
question.



ii. End examination of theory subjects consisting of two parts of different subjects, for Example:
Electrical & Mechanical Technology shall have the following pattern:

a. Question paper shall be in two parts viz., Part A and Part B with equal weightage.
b. In each part, there shall be 3 either-or type questions for 12, 12 and 11 marks.

Note: The answers for Part A and Part B shall be written in two separate answer books.

5.5 For practical courses, there shall be a continuous evaluation during the semester for 30
sessional marks and end examination shall be for 70 marks. Day-to-day work in the
laboratory shall be evaluated for 30 marks by the concerned laboratory teacher based on
the regularity/record/viva/mid semester test. The end examination shall be conducted by
the concerned laboratory teacher and a senior expert in th&msubject from the same
department.

‘ art and final mid
semester marks shall be arrived by con5|der|ng the average of marks obtained in two
parts.

5.6 There shall be mandatory cours
examination. However, attendance
calculating aggregate attenda

secures 40% or more in the mid semester
examinations. In case, the sti a re-examination shall be conducted for failed
candidates every six mi | utually convenient date of college/student
satisfying the conditit & 2of the regulations.

er for duration of 2 hours each for 15 marks with weightage of
id marks and 20% for the other. The subjective paper shall contain 3
questions of equal weightage of 5 marks. There shall be no objective
ester examination. The sum of day-to-day evaluation and the mid
‘will be the final sessional marks for the subject.

80% to bette
either or_type

paper I§
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The end examination pattern for Engineering Graphics, shall consists of 5 questions,
either/or type, of 14 marks each. There shall be no objective type questions in the end
examination. However, the end examination pattern for other subjects related to
design/drawing is mentioned along with the syllabus.

5.8. Laboratory marks and the sessional marks awarded by the college are not final. They are
subject to scrutiny and scaling by the University wherever necessary. In such cases, the
sessional and laboratory marks awarded by the college will be referred to a committee.
The committee will arrive at a scaling factor and the marks will be scaled as per the
scaling factor. The recommendations of the Committee are final and binding.



5.9 The laboratory records and mid semester test papers shall be preserved for a minimum of

2 years in the respective institutions as per the University norms and shall be produced
to the Committees of the University as and when the same are asked for.

5.10 Procedure for Conduct and Evaluation of MOOC:

e There shall be a Discipline Centric Elective Course through Massive Open Online
Course (MOOC) in VII™ semester as Program Elective course. The student shall
register for the course (Minimum of 40 hours) offered by authorized
Institutions/Agencies, through online with the approval of Head of the Department.
The Head of the Department shall appoint one mentor for each of the MOOC subjects
offered and the mentor appointed shall conduct the mid semester examinations

5.11

external examination for the MOOC subject in I|ne with ot

r subjects (5.4)
based on the syllabi of the respective subject provided in t ‘

»A MOOC

isciplinary %Iectlves which are
in 1V/V sen s, wherein the
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There shall be two Open Electives and three inter
Choice Based Credit Courses (CBCC(
students have to choose inter-disci
departments. These courses can be
manner.

em&ally motivated students and it is an
ech. programme. fn order to earn a Minor |n a discipline a

WAYAM platform. The list of courses to be studied
‘type will be decided by the University at the time of

f 8.0 (for SC/ST students CGPA of 7.5) or above up to Il
and WIIhOut any backlog subjects will be permitted to register for Minor
] mme. An SGPA and CGPA of 7.5 (for SC/ST students CGPA of 7.0)
tained in the subsequent semesters without any backlog subjects in order

pifing for a Minor must register from V semester onwards and must opt for
a Minor in a discipline other than the discipline he/she is registered in. However, Minor
discipline registrations are not allowed before V semester and after VI semester.
Students will not be allowed to register and pursue more than two subjects in any
semester.

. The Evaluation pattern of theory subjects will be similar to the regular programme

evaluation.

. Students may enlist their choice of Minor discipline programmes, in order of

preference, for which they wish to register. It will not be permissible to alter the choices
after the application has been submitted. However, students are allowed to opt for only
one Minor discipline programme in the order of preference given by them.

Minimum strength required for offering a Minor in a discipline is considered as 20% of
the class size and Maximum would be 80% of the class size.



g. Completion of a Minor discipline programme requires no addition of time to the regular
Four year Bachelors’ programme. That is, Minor discipline programme should be
completed by the end of final year B. Tech. program along with the major discipline.

h. The Concerned Principal of the college shall arrange separate course/class work and
time table of the various Minor programmes. Attendance regulations for these Minor
discipline programmes will be as per regular courses.

i. Reservations shall be followed as per the rules of Government of Andhra Pradesh i.e.,
State-wide Universities Presidential Order 371 Article D in consonance to Section 95 of
the A.P. Reorganization Act, 2014 for admissions to Minor degree programmes.

j- A student registered for Minor in a discipline shall pass in all subjects that constitute
the requirement for the Minor degree programme. No class/division (i.e., second class,
fist class and distinction, etc.) shall be awarded for Minor degree programme.

k. The Minor in a discipline will be mentioned in the degree certificate as Bachelor of
Technology in XXX with Minor in YYY. For example, Ba of Technology in
Computer Science & Engineering with Minor in Electro icati
Engineering. This fact will also be reflected in thi transcrlpt% ,. along/with ti
courses taken for Minor programme with CGPA ioned separate /.

&

5.13 Honors degree in a discipline:

a. This concept is introduced in the onal B. Tech.
OF HC ine is to provide
additional learning opportunities-for aca ivated students and it is an
optional feature of the B. T order to/ earn a Honors degree in
his/her discipline, a studen its' by studying five advanced

roject for 5 credits in the

e,

similar to the regularyprogramme evaftia. n. The mini project shall be evaluated by
1] “the department, Supervisor and External

and Evaluation of Honors degree Mini project:

of 100 marks for the Mini project, 30 marks shall be for Internal
70 marks for the End Semester Examination (Viva-voce). The Viva-

an External Examiner nominated by the University. The evaluation of project work
shall be conducted at the end of the VIII semester. The Internal Evaluation shall be
made by the departmental committee (Head of the Department and one senior faculty
member of the Department and Supervisor).

c. Students having a CGPA of 8.0 (for SC/ST students CGPA of 7.5) or above up to Il
year-l semester and without any backlog subjects will be permitted to register for
degree with Honors. An SGPA and CGPA of 7.5 (for SC/ST students CGPA of 7.0)
has to be maintained in the subsequent semesters without any backlog subjects in
order to keep the degree with Honors registration live or else it will be cancelled.



5.14 A Socially relevant Project is introduced in 1V, V, VI and VIl semesters for 0.5 credits
in each semester. The student has to spend 15 Hrs./semester on any socially relevant
project and submit a report for evaluation. This shall be evaluated for 50 marks in each
of the above semesters by a committee consisting of Head of the department, Project
mentor and one senior faculty member of the department. A student shall acquire 0.5
credits assigned, when he/she secures 40% or more marks for the total of 50 marks. In
case, if a student fails, he/she shall resubmit the report. There shall be no external
evaluation.

5.15 There shall be one Comprehensive online examination with zero credits conducted by
the University at the end of VI semester with 100 objective questions for 100 marks on
the subjects studied up to VI semester. Student shall be declared to have passed the
Comprehensive online examination only when he/she secures r more marks in the
examination. In case, the student fails, he/she shall reappear a semester
supplementary examinations are conducted.

516 An Internship/Industrial ~ Training/Res
Laboratories/Academic Institutions is introduced f
introduced at the end of VI semester i. i

h PrOJects in  <¢National
credits in @e currlculum Itis

Department along with two senior
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marks. In case, if a student fa

supplementary examinations are
Alternatively, B. Tech Civi
Resource Engineerin,

Project Stage — I:

.Abstract of the main project in the VII Semester.
he specmc topic, the student shall collect the information and prepare
ort, showing his/her understanding of the topic and submit the same to the
iment before presentation. The report and the presentation shall be evaluated by

Imittee consisting of Head of the Department, Project supervisor
faculty member. It shall be evaluated for 50 marks. A student shall
s assigned to the Project stage-I, when he/she secures 40% or more
tal of 50 marks. The Project stage-I shall be evaluated at the end of
the department committee. There shall be no external evaluation for

In case, if a student fails in Project stage-1, a re-examination shall be conducted
within a month. In case if he/she fails in the re-examination also, he/she shall not be
permitted to register for Project Stage-11. Further, such students shall reappear as and
when VII semester supplementary examinations are conducted.

5.18 Procedure for Conduct and Evaluation of Project Stage — 11:

Out of a total of 200 marks for the Project stage - 11, 60 marks shall be for Internal
Evaluation and 140 marks for the End Semester Examination (Viva-voce). The Viva-
Voce shall be conducted by a committee consisting of HOD, Project Supervisor and
an External Examiner nominated by the University. Project work shall start in VII



semester and shall continue in the VII1 semester. The evaluation of project work shall
be conducted at the end of the VIII semester. The Internal Evaluation shall be made
by the departmental committee (Head of the Department, two senior faculty members
of the department and Supervisor), on the basis of two seminars given by each student
on the topic of his/her project.

6. Attendance Requirements in Academics:

6.1. A student shall be eligible to appear for University examinations if he/she acquires a
minimum of 75% of attendance in aggregate of all the subjects in a semester.

6.2. Condonation of shortage of attendance in aggregate up to 10% (65% and above and
below 75%)in each semester may be granted by the College Academic Committee.

6.3 Shortage of Attendance below 65% in aggregate shall in NO CASE be condoned.

6.4 A stipulated fee shall be payable towards condonation of shor attendance to the
University.

6.5 Students whose shortage of attendance is not condone

offered next.
7. Minimum Academic Requirements

The following academic requiren

fied the minimum academic requirements and
ctical, design, drawing subject or project if

earned the credits all
he secures not less

and end examination marks taken together. In
re 40% of the total marks.

d one supplementary examination of I Semester.
amination of 111 semester.

il be promoted from VI semester to VII semester only if he/she fulfils the
academic requirements of securing 40% of the credits (42 credits) in the subjects that
have been studied up to V semester from the following examinations, irrespective of
whether the candidate takes the end examination or not as per the normal course of study.

One regular and four supplementary examinations of | Semester.
One regular and three supplementary examinations of 11 Semester.
One regular and two supplementary examinations of I11 Semester.
One regular and one supplementary examinations of IV Semester.
One regular examination of VV Semester.



And in case a student is detained for want of credits for particular academic year by
sections 7.2 and 7.3 above, the student may make up the credits through supplementary
examinations and only after securing the required credits he/she shall be permitted to
join in the V semester or VIl semester as the case may be.

7.4 A student shall register and put up minimum attendance in all 160 credits and earn all the
160 credits.

7.5 Students who fail to earn 160 credits as indicated in the course structure within eight
academic years from the year of their admission shall forfeit their seat in B.Tech. course
and their admission shall stand cancelled.

8. With-holding of Results:

If the candidate has any dues not paid to the universit
malpractice is pending against him/her or candidate
shall be withheld and the candidate will not be allo

ed in each subject will be
depending on the range in

Grade points
Assigned

S (Superior) 10
A (Excellent) 9
B (Very Good) 8
C (Good) 7
50-59 D (Average) 6
40-49 E (Below Average) 5
<40 F (Fail) 0
Absent Ab (Absent) 0

i. A student obtaining Grade ‘F’ or Grade ‘Ab’ in a subject shall be considered failed and
will be required to reappear for that subject when it is offered the next supplementary
examination.

ii. For mandatory courses, “Satisfactory” or “Unsatisfactory” shall be indicated instead of
the letter grade and this will not be counted for the computation of SGPA/CGPA.



9.1. Semester Grade Point Average (SGPA) and Cumulative Grade Point Average
(CGPA):

i. The Semester Grade Point Average (SGPA) is the ratio of sum of the product of the
number of credits with the grade points scored by a student in all the courses taken by a
student and the sum of the number of credits of all the courses undergone by a student, i.e.,

SGPA =X (Ci x G)/Z C;

where, C; is the number of credits of the ith subject and G; is the grade point scored by the
student in the it course.

ii. The Cumulative Grade Point Average (CGPA) will be compute
taking into account all the courses undergone by a student o
program, i.e.,

the same manner
mesters of a

EGPA =2 (Cix 5/
where “S;” is the SGPA of the it semester and Cj is th
semester.

iii. Both SGPA and CGPA shall be roundet
transcrlpts i

CGPA Secured

=75
>6.5<75
>55<6.5
>45<55

11. Gap Year Concept:

Gap year concept for Student Entrepreneur in Residence is introduced and outstanding
students who wish to pursue entrepreneurship are allowed to take a break of one year
at any time after Il year to pursue full-time entrepreneurship. This period may be
extended to two years at the most and these two years would not be counted for the
time for the maximum time for graduation. The Principal of the respective college
shall forward such proposals submitted by the students to the University. An
evaluation committee constituted by the University shall evaluate the proposal
submitted by the student and the committee shall decide whether to permit the
student(s) to avail the Gap Year or not.



12. Transitory Regulations:

Discontinued, detained, or failed candidates are eligible for readmission as and when
the semester is offered after fulfilment of academic regulations. Candidates who have
been detained for want of attendance or not fulfilled academic requirements or who
have failed after having undergone the course in earlier regulations or have
discontinued and wish to continue the course are eligible for admission into the
unfinished semester from the date of commencement of class work with the same or
equivalent subjects as and when subjects are offered, subject to Section 2 and they
will follow the academic regulations into which they are readmitted.

Candidates who are permitted to avail Gap Year shall be eligible for rejoining into the
succeeding year of their B. Tech from the date of commencement of class work,
subject to Section 2 and they will follow the academic regulations:-into which they are
readmitted.

13. Minimum Instruction Days for a Semester:

14. Medium of Instruction:
The Medium of Instruction is English
external examinations, Comprehensive
reports.

15. Student Transfers:
Student transfers shall be
Pradesh and the Universi

16. General Instructions:
a. The academicr

rs

, Y
1y doubt or ambiguity in the interpretation of the above rules, the

and the
with effect

ges or amendments shall be made applicable to all the students on rolls
the dates notified by the University.
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ACADEMIC REGULATIONS (R19)
FOR B.TECH (LATERAL ENTRY SCHEME)

(Effective for the students getting admitted into Il year through Lateral Entry Scheme
from the Academic Year 2020-2021 onwards)

1. Award of B.Tech. Degree

A student admitted in Lateral Entry Scheme (LES) will be declared eligible for the
award of the B.Tech degree if the student fulfils the following academic regulations:

a) Pursues a course of study for not less than three academic years and not more
than six academic years.

-~
b) Registers for 120.5 credits and secures all 120.5 credlts\
Regular B. Tech. program.

| to IV year of

2. Students, who fail to fulfill the requirement for th
consecutive academic years from the year of admis

4. Minimum Academic Requirements: < |

The following academic requirements h
requirements mentioned in item no.5 .

and earned the credits
project if he secure

theory, practical, design, drawing subject or
% of marks in the end examination and a

om third year to fourth year only if the student
S of securing 40% of credits (26 credits) from the

/0 supplementary examinations of 111 semester.
ne supplementary examinations of IV semester.

may make up the credits through supplementary exams of the
fore the commencement of IV year | semester class work of next

year.

5. Course Pattern
5.1. The entire course of study is three academic years on semester pattern.

5.2. A student eligible to appear for the end examination in a subject, but absent at it
or has failed in the end examination may appear for that subject at the next
supplementary examination offered.

5.3. When a student is detained due to lack of credits/shortage of attendance the
student may be re-admitted when the semester is offered after fulfilment of
academic regulations, the student shall be in the academic regulations into which
he/she is readmitted.



6. The regulations 8 to 16 are to be adopted as that of B. Tech. (Regular). All other
regulations as applicable for B. Tech. Four-year degree course (Regular) will hold
good for B. Tech. (Lateral Entry Scheme).

7. There shall be additional four mandatory courses with zero credits: English in 111
semester, Mathematics in 1V semester, Problem Solving & Programming in V
semester and Al Tools, Techniques and Applications in VI semester. There shall
be no external examination for these mandatory courses. However, attendance in
the mandatory course shall be considered while calculating aggregate attendance
and student shall be declared to have passed the mandatory course only when
he/she secures 40% or more in the mid semester examinations. In case, the student
fails, a re-examination shall be conducted for failed candidates every six
months/semester at a mutually convenient date of college/student satisfying the
conditions mentioned in item 1 & 2 of the regulations.




RULES FOR

DISCIPLINARY ACTION FOR MALPRACTICES / IMPROPER CONDUCT IN EXAMINATIONS

Nature of Malpractices/Improper conduct Punishment

If the candidate:

1.(a) | Possesses or keeps accessible in examination hall, any | Expulsion from the examination hall and cancellation
paper, note book, programmable calculators, Cell | of the performance in that subject only.

phones, pager, palm computers or any other form of
material concerned with or related to the subject of the
examination (theory or practical) in which he is
appearing but has not made use of (material shall
include any marks on the body of the candidate which
can be used as an aid in the subject of the
examination)

(b) Gives assistance or guidance or receives it from any
other candidate orally or by any other body language
methods or communicates through cell phones with
any candidate or persons in or outside the exam hall i
respect of any matter.

subject only of all the
f af outsider, he will be

mination hall and cancellation
in that subject and all other

has already appeared
including practical examinations and project work and
shall not be permitted to appear for the remaining
examinations of the subjects of that semester/year. The
Ticket of the candidate is to be cancelled and sent
0 the University.

2. Has copied in the examination hall from an
book, programmable calculators, palm
any other form of material relevant t
the examination (theory or practica
candidate is appearing.

The candidate who has impersonated shall be expelled
from examination hall. The candidate is also debarred
for four consecutive semesters from class work and all
University examinations. The continuation of the
course by the candidate is subject to the academic
regulations in connection with forfeiture of seat. The
performance of the original candidate who has been
impersonated, shall be cancelled in all the subjects
of the examination (including practicals and project
work) already appeared and shall not be allowed to
appear for examinations of the remaining subjects of
that semester/year. The candidate is also debarred for
four consecutive semesters from class work and all
University — examinations, if  his involvement is
established. Otherwise, the candidate is debarred for
two consecutive semesters from class work and all
University examinations.  The continuation of the
course by the candidate is subject to the academic
regulations in connection with forfeiture of seat. If
the imposter is an outsider, he will be handed over to
the police and a case is registered against him.




Smuggles in the Answer book or additional sheet or
takes out or arranges to send out the question paper
during the examination or answer book or additional
sheet, during or after the examination.

Expulsion from the examination hall and cancellation
of performance in that subject and all the other
subjects the candidate has already appeared
including practical examinations and project work and
shall not be permitted for the remaining examinations
of the subjects of that semester/year. The candidate is
also debarred for two consecutive semesters from class
work and all University examinations. The
continuation of the course by the candidate is
subject to the academic regulations in connection
with forfeiture of seat.

Uses objectionable, abusive or offensive language in
the answer paper or in letters to the examiners or
writes to the examiner requesting him to award pass
marks.

Cancellation of the performance in that subject only.

Refuses to obey the orders of the Chief
Superintendent /Assistant - Superintendent /any
officer on duty or misbehaves or creates disturbance of
any kind in and around the examination hall or
organizes a walk out or instigates others to walk out, or

threatens the officer-in charge or any person on duty in:

or outside the examination hall of any injury toh

person on duty in or outside the exami
any of his relations, or indulges i
misconduct or mischief which re
destruction of property in the ex
part of the College campus
which in the opinion of the office
use of unfair means or misconduc

eady appeared and shall
the remaining
that semester/year. If
saults the invigilator/
he Examinations, then the
ed and forfeits his/her seat. In

to disrupt the orderly conduct of the
Leaves the exam ki

Expulsion from the examination hall and cancellation
of performance in that subject and all the other subjects
the candidate has already appeared including
practical examinations and project work and shall not
be permitted for the remaining examinations of the
subjects of that semester/year. The candidate is also
debarred for two consecutive semesters from class
work and all University examinations. The
continuation of the course by the candidate is
subject to the academic regulations in connection
with forfeiture of seat.

Possess any lethal firearm in  the

examination hall.

weapon or

Expulsion from the examination hall and cancellation
of the performance in that subject and all other subjects
the candidate has already appeared including
practical examinations and project work and shall not
be permitted for the remaining examinations of the
subjects of that semester/year. The candidate is also
debarred and forfeits the seat.

If student of the college, who is not a candidate for the
particular examination or any person not connected
with the college indulges in any malpractice or
improper conduct mentioned in clause 6 to 8.

Student of the colleges expulsion from the examination
hall and cancellation of the performance in that subject
and all other subjects the candidate has already
appeared including practical examinations and project
work and shall not be permitted for the remaining
examinations of the subjects of that semester/year. The




candidate is also debarred and forfeits the seat. Person
(s) who do not belong to the College will be handed
over to police and, a police case will be registered
against them.

10.

Comes in a drunken condition to the examination hall.

Expulsion from the examination hall and cancellation
of the performance in that subject and all other subjects
the candidate has already appeared including practical
examinations and project work and shall not be
permitted for the remaining examinations of the
subjects of that semester/year.

11.

Copying detected on the basis of internal evidence,
such as, during valuation or during special scrutiny.

Cancellation of the performance in that subject only or
in that subject and all other subjects the candidate has
appeared including practical examinations and project
work of that semester / year examinations, depending
on the recommendat the committee.

12.

If any malpractice is detected which is not covered in
the above clauses 1 to 11 shall be reported to the
University for further action to award suitable
punishment.

Malpractices identified by squad or special invigilator

1. Punishments to the candidates as per the 3
2. Punishment for institutions : (if the sqead
encouraging malpractices)

3. Asshow cause notice shall be issue
4. Impose a suitable fine on the ¢
5. Shifting the examination ce
of not less than one year.
Note:-

Whenever the performance of a
he has to registe i
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B.Tech. in Civil Engineering

Course Structure & Syllabi

S.No. Course Name Category L-T-P-C

1 Physmgl Activities -- Sports, Yoga and Meditation, MC 0-0-6-0
Plantation

2 Career Counselling MC 2-0-2-0

3 Orientation to all branches -- career options, tools, MC 3-0-0-0
etc.

4 Orientation on admitted Branch -- corresponding EC 9-0-3-0
labs, tools, and platforms

5 Proficiency Modules & Productivity Tools ES 2-1-2-0

5 As.sessment on basic aptitude and mathematical MC 9-0-3-0
skills
Remedial Training in Foundation Courses MC 2-1-2-0
Human Values & Professional Ethics MC 3-0-0-0

9 Communlcatlon. Skills -_-_focus.on Listening, BS 9-1-2-0
Speaking, Reading, Writing skills

10 Concepts of Programming ES 2-0-2-0
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Semester — | (Theory - 4, Lab - 4)

S.No | Course No | Course Name Category L-T-P Credits
1. | 19A54101 | Algebraand Calculus BS 3-1-0 4
2. | 19A56102T | Engineering Physics BS 3-0-0 3
3. | 19A05101T | Problem Solving & Programming ES 3-1-0 4
4. | 19A52101T | Communicative English 1 HS 2-0-0 2
5. | 19A03101 | Engineering Workshop LC 0-0-2 1
6. | 19A56102P | Engineering Physics Lab BS 0-0-3 1.5
7. | 19A05101P | Problem Solving & Programming Lab ES 0-0-3 1.5
8. | 19A52101P | Communicative English 1 Lab HS 0-0-2 1

Total 18
Semester — Il (Theory - 4, Lab - 5)

S.No | Course No | Course Name Category L-T-P Credits

1. | 19A02201T | Basic Electrical & Electronics ES 3-0-0 3
Engineering

2. | 19A54201 | Differential Equations and Vector BS 3-1-0 4
Calculus

3. | 19A51101T | Engineering Chemistry BS 3-0-0 3

4. | 19A05201T | Data Structures ES 3-0-0 3

5. | 19A01201 | Civil Engineering Workshop LC 0-0-2 1

6. | 19A03102 | Engineering Graphics Lab ES 1-0-4 3

7. | 19A02201P | Basic Electrical & Electronics ES 0-0-3 15
Engineering Lab

8. | 19A51101P | Engineering Chemistry Lab BS 0-0-3 1.5

9. | 19A05201P | Data Structures Lab ES 0-0-3 1.5

Total 215
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Semester —111 (Theory - 7, Lab — 3,MC-1)

S.No | Course No | Course Name Category L-T-P Credits
1. | 19A54301 | Complex Variables, Transforms and BS 2-1-0 3
Partial Differential Equations
2. | 19A01301T | Strength of Materials-I PC 2-1-0 3
3. | 19A01302T | Fluid Mechanics PC 2-1-0 3
4. | 19A01303T | Surveying PC 2-1-0 3
5. | 19A01304 | Building Materials and Construction PC 2-0-0 2
6. | 19A05304T | Python Programming ES 2-1-0 3
7. | 19A52301 Universal Human Values HS 2-0-0 2
8. | 19A01301P | Strength of Material Lab PC 0-0-3 1.5
9. | 19A01302P | Fluid Mechanics Lab PC 0-0-3 15
10. | 19A01303P | Surveying Lab PC 0-0-3 1.5
11. | 19A99301 | Environmental Science MC 3-0-0 0
Total: 23.5
Semester — IV (Theory - 6, Lab — 2, MC-1)

S.No | Course No | Course Name Category L-T-P Credits
1. | 19A01401 | Strength of Materials-11 PC 2-1-0 3
2. | 19A01402T | Hydraulics and Hydraulic Machinery PC 2-1-0 3
3. | 19A01403 | Structural Analysis-I PC 2-1-0 3
4. | 19A01404T | Concrete Technology PC 3-0-0 3
5. | 19A01405T | Transportation Engineering PC 3-0-0 3
6. | 19A01406 | Environmental Engineering PC 3-0-0 3
7. | 19A01402P | Hydraulic Machinery Lab PC 0-0-3 1.5
8. | 19A01405P | Transportation Engineering Lab PC 0-0-3 1.5
9. | 19A99302 | Biology For Engineers MC 3-0-0 0

Total: 21
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Semester -V (Theory - 7, Lab — 2 MC-1)

S.No.

Course No

Course Name

Category

L-T-P

Credits

19A01501

Design of Reinforced Concrete
Structures

PC

2-1-0

3

19A01502

Water Resources Engineering

PC

3-0-0

19A01503T

Engineering Geology

PC

2-0-0

19A01504

Structural Analysis-I1

PC

2-1-0

gl wn

19A01505a
19A01505b

19A01505c
19A01505d
19A01505e

Professional Elective-I

Building Construction Practice
Subsurface Investigation and
Instrumentation

Environmental Pollution and Control
Advanced Surveying

Urban Hydrology

PE

3-0-0

W W N w

19A02506a
19A03506a

19A03506b
19A04506a
19A04506b
19A05506a
19A05506b

19A27506a
19A27506b

19A54506a
19A52506a

19A51506a

Open Elective-I

Electrical Engineering Materials
Introduction to Hybrid and Electric
Vehicles

Rapid Prototyping

Analog Electronics

Digital Electronics

Free and Open Sources Systems
Computer Graphics and Multimedia
Animation

Brewing Technology

Computer Applications in Food
Technology

Optimization Techniques
Technical Communication and
Presentation Skills

Chemistry of Energy Materials

OE

3-0-0

19A01507

Computer Aided Civil Engineering
Drawing

PC

1.5

19A01508

Environmental Engineering Lab

PC

1.5

19A01503P

Engineering Geology Lab

PC

1.0

10.

19A01509

Socially Relevant Project

PR

0.5

11.

19A99501

Mandatory course: Constitution of India

MC

21.5
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Semester — VI (Theory - 6, Lab - 2)

S.No. | Course No Course Name Cate L-T-P Credits
gory
1. 19A01601T | Geotechnical Engineering -1 PC 2-1-0 3
2. 19A01602 Design of Steel Structures PC 2-1-0 3
3. 19A52601T | English Language Skills HS 3-0-0 3
4. Professional Elective-11 (MOOC) PE 3-0-0 3
19A01603a Maintenance And Repair of Concrete
Structures
19A01603b | Ground Improvement
19A01603c Environmental Air Pollution
19A01603d Urban transportation planning
19A01603e | Water Resources Systems: Modeling
Techniques and Analysis
5. Open Elective-11 OE 3-0-0 3
19A02604a Industrial Automation
19A02604b | System Reliability Concepts
19A03604a Introduction to Mechatronics
19A03604b | Optimization techniques through
MATLAB
19A04604a Basics of VLSI
19A04604b | Principles of Communication Systems
19A05604a Fundamentals of VR/AR/MR
19A05604b | Data Science
19A27604a Food Toxicology
19A27604b | Food Plant Equipment Design
19A54604a | Wavelet Transforms & its applications
19A52604a | Soft Skills
19A51604a | Chemistry of Polymers and Its
Applications
6. Humanities Elective-I HE 3-0-0 3
19A52602a Entrepreneurship & Incubation
19A52602b Managerial Economics and Financial
Analysis
19A52602c Business Ethics and
19A52602d Corporate Governance
19A52602¢ Enterprise Resource Planning
Supply Chain Management
7. 19A01601P | Geotechnical Engineering lab PC 0-0-3 15
8. 19A52601P | English Language Skills Lab HS 0-0-3 15
9. 19A01605 Socially Relevant Project PR | - 0.5
10. | 19A99601 Mandatory Course: Research MC 3-0-0 0
Methodology
11. | 19A01606 Comprehensive online examination - 0
Total 21.5
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Semester — VII (Theory - 5, Lab -2)

S.No | Course No Course Name Category | L-T-P | Credits
1. | 19A01701 Geotechnical Engineering-I1 PC 2-1-0 3
2. | 19A01702 Estimation & costing PC 2-1-0 3

Professional Elective-l1II PE 3-0-0 3
3. | 19A01703al | Bridge Engineering
19A01703a2 | Prestressed concrete
19A01703b1 | Expansive soils
19A01703b2 | Rock Mechanics
19A01703cl | Industrial Waste & Wastewater
Engineering
19A01703c2 | Remote Sensing and GIS
19A01703d1 | Traffic Engineering
19A01703d2 | Urban Transportation Planning
19A01703el | Water Resources System Analysis OR
19A01703e2 | River Basin Management
Open Elective-llI OE 3-0-0 3
4. | 19A02704a | Renewable Energy Systems
19A02704b | Electric Vehicle Engineering
19A03704a | Finite element methods
19A03704b | Product Marketing
19A04704a | Introduction to Microcontrollers &
Applications
19A04704b | Principles of Digital Signal Processing
19A05704a | Fundamentals of Game Development
19A05704b | Cyber Security
19A27704a | Corporate Governance in Food Industries
19A27704b | Process Technology for Convenience &
RTE Foods
19A54704a | Numerical Methods for Engineers (ECE,
CSE, IT &CE)
19A51704a | Chemistry of Nanomaterials and
Applications
Humanities Elective-II HS 3-0-0 3
5. | 19A52701a | Organizational Behavior
19A52701b | Management Science
19A52701c | Business Environment
19A52701d | Strategic Management
19A52701e | E-Business
6. | 19A01404P | Concrete technology Lab PC 0-0-3 1.5
7. | 19A01705 Computer Aided Design Lab PC 0-0-3 1.5
9. | 19A01706 Industrial Training/Skill PR | - 2
Development/Research Project*
Total 20
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Semester — VII|I

S.No. | Course No Course Name Category | L-T-P | Credits
1. Professional Elective-1V PE 3-0-0 3
19A01801al Finite Element Methods
19A01801a2 Advanced R.C.C Structural Design
19A01801a3 Advanced steel structures
19A01801b1 | Advanced Foundation Engineering
19A01801b2 Soil structure interaction
19A01801c1 Environmental Impact Assessment
19A01801c?2 Environmental Economics
19A01801d1 Docks and Harbor Engineering
19A01801d2 Traffic Analysis
19A01801el Design and Drawing of Irrigation
Structures
19A01801e2 Water Shed Management
19A01801e3 Sustainable Water Resources
Development
2. Open Elective-1V OE 3-0-0 3
19A02802a IoT Applications in Electrical
Engineering
19A02802b Smart Electric Grid
19A03802a Energy conservation and management
19A03802b Non - destructive testing
19A04802a Introduction to Image Processing
19A04802b Principles of Cellular and Mobile
Communications
19A04802c Industrial Electronics
19A04802d Electronic Instrumentation
19A05802a Block Chain Technology and
19A05802b Applications
MEAN Stack Technology
19A27802a Food Plants Utilities & Services
19A27802b Nutraceuticals & Functional Foods
19A54802a Mathematical Modeling & Simulation
19A51802a Green Chemistry and Catalysis for
Sustainable Environment
3. 19A01803 Project PR | - 7
Total 13
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Honours Degree in Civil Engineering

S.No. | Course No. | Course Name L T P Credits
1. 19A01HO01 | Prefabricated Structures 3 1 0 4
2. 19A01H02 | Structural Optimisation 3 1 0 4
3. 19A01H03 | Analytical Methods for 3 1 0 4
Environmental Monitoring
4. 19A01H04 | Forensic Engineering for Civil 3 1 0 4
Engineers
5. 19A01HO05 | Urban Planning Techniques and 3 1 0 4
Practices
Total 20
Minor Degree in Civil Engineering
S.No. | Course No. | Course Name L T P Credits
1. 19A01301T | Strength of Materials | 2 1 0 3
2. 19A01303T | Surveying 2 1 0 3
3. 19A01402T | Hydraulics and Hydraulic Machinery | 2 1 0 3
4. 19A01405T | Transportation Engineering 3 0 0 3
5. 19A01702 | Estimation and costing 2 1 0 3
6. 19A01MO01 | Minor Discipline Project - - - 5
Total 20

Areas for Socially Relevant Project in 5th Semester

a) Water quality analysis in a village /town
b) Survey camp

c)Road safety Audit

d)Environmental impact Audit

Areas for Socially Relevant Project in 6th Semester

a) Structural condition assessment of school buildings

b) Water resources management -Audit

c) Survey of waste management systems-Swachh Bharat
d) Survey of modern building materials & properties

e) Survey on Implementation of Government welfare schemes
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY ANANTAPUR
B.Tech. (CE)- I-I1 Sem L TPC
3 10 4
(19A54101) ALGEBRA & CALCULUS
(Common to all branches of Engineering)

Course Objectives:
e This course will illuminate the students in the concepts of calculus and linear algebra.
e To equip the students with standard concepts and tools at an intermediate to advanced
level mathematics to develop the confidence and ability among the students to handle
various real world problems and their applications.

Bridge Course: Limits, continuity, Types of matrices
Unit 1:

Matrices 10 hrs

Rank of a matrix by echelon form, solving system of homogeneous and non-homogeneous
equations linear equations. Eigen values and Eigen vectors and their properties, Cayley-
Hamilton theorem (without proof), finding inverse and power of a matrix by Cayley-Hamilton
theorem, diagonalisation of a matrix, quadratic forms and nature of the quadratic forms,
reduction of quadratic form to canonical forms by orthogonal transformation.

Learning Outcomes:
At the end of this unit, the student will be able to
e solving systems of linear equations, using technology to facilitate row reduction
determine the rank, eigenvalues and eigenvectors, diagonal form and different
factorizations of a matrix; (L3)
e identify special properties of a matrix, such as positive definite, etc., and use this
information to facilitate the calculation of matrix characteristics; (L3)

Unit 2:

Mean Value Theorems 6 hrs

Rolle’s Theorem, Lagrange’s mean value theorem, Cauchy’s mean value theorem, Taylor’s
and Maclaurin theorems with remainders (without proof);

Learning Outcomes:
At the end of this unit, the student will be able to
e Translate the given function as series of Taylor’s and Maclaurin’s with remainders
(L3)
e analyze the behaviour of functions by using mean value theorems (L3)

Unit 3:
Multivariable calculus 8 hrs
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Partial derivatives, total derivatives, chain rule, change of variables, Jacobians, maxima and
minima of functions of two variables, method of Lagrange multipliers.

Learning Outcomes:
At the end of this unit, the student will be able to
e Find partial derivatives numerically and symbolically and use them to analyze and
interpret the way a function varies. (L3)
e Acquire the Knowledge maxima and minima of functions of several variable (L1)
e Utilize Jacobian of a coordinate transformation to deal with the problems in change of
variables (L3)

Unit 4:

Multiple Integrals 10hrs

Double integrals, change of order of integration, double integration in polar coordinates, areas
enclosed by plane curves. Evaluation of triple integrals, change of variables between Cartesian,
cylindrical and spherical polar co-ordinates.

Learning Outcomes:
e At the end of this unit, the student will be able to
e Evaluate double integrals of functions of several variables in two dimensions using
Cartesian and polar coordinates (L5)
e Apply double integration techniques in evaluating areas bounded by region (L4)
e Evaluate multiple integrals in Cartesian, cylindrical and spherical geometries (L5)

Unit 5:

Special Functions 6 hrs

Beta and Gamma functions and their properties, relation between beta and gamma functions,
evaluation of definite integrals using beta and gamma functions.

Learning Outcomes:
At the end of this unit, the student will be able to
e understand beta and gamma functions and its relations (L2)
e Conclude the use of special function in evaluating definite integrals (L4)

Text Books:
1. Erwin Kreyszig, Advanced Engineering Mathematics, 10/e, John Wiley & Sons, 2011.
2. B. S. Grewal, Higher Engineering Mathematics, 44/e, Khanna Publishers, 2017.

Reference Books:
1. R. K. Jain and S. R. K. lyengar, Advanced Engineering Mathematics, 3/e, Alpha
Science International Ltd., 2002.
2. George B. Thomas, Maurice D. Weir and Joel Hass, Thomas Calculus, 13/e, Pearson
Publishers, 2013.
3. Glyn James, Advanced Modern Engineering Mathematics, 4/e, Pearson publishers,
201.

4. Micheael Greenberg, Advanced Engineering Mathematics, 9™" edition, Pearson edn
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5. Dean G. Duffy, Advanced engineering mathematics with MATLAB, CRC Press

6. Peter O’neil, Advanced Engineering Mathematics, Cengage Learning.

7. R.L. Garg Nishu Gupta, Engineering Mathematics VVolumes-I &1, Pearson Education

8. B.V.Ramana, Higher Engineering Mathematics, Mc Graw Hill Education

9. H. k Das, Er. Rajnish Verma, Higher Engineering Mathematics, S. Chand.

10. N. Bali, M. Goyal, C. Watkins, Advanced Engineering Mathematics, Infinity Science
Press.

Course Outcomes:
At the end of the course, the student will be able to
e develop the use of matrix algebra techniques that is needed by engineers for practical
applications (L6)
e Utilize mean value theorems to real life problems (L3)
e familiarize with functions of several variables which is useful in optimization (L3)
e Students will also learn important tools of calculus in higher dimensions. Students will
become familiar with 2- dimensional coordinate systems (L5)
e  Students will become familiar with 3- dimensional coordinate systems and also learn
the utilization of special functions
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY ANANTAPUR
B.Tech (CE)- I-1 Sem L TPC
3 00 3

(19A56102T) ENGINEERING PHYSICS
(Civil, Mechanical and Food Technology)

Course Objectives:

» To impart knowledge in basic concepts of mechanics.

» To familiarize the basic concepts of acoustics and ultrasonics with their Engineering
applications.

» To explain the significant concepts of dielectric and magnetic materials this leads to
potential applications in the emerging micro devices.

» To impart knowledge in basic concepts of optical fibers and LASERs along with its
Engineering applications.

» Familiarize types of sensors for various engineering applications

Unit-1:
MECHANICS (10 hrs)

Basic laws of vectors and scalars-rotational frames-conservative forces- F = - grad V, torque
and angular momentum - Newton’s laws in inertial and linear accelerating non-inertial frames
of reference-rotating frame of reference with constant angular velocity-qualitative explanation
of Foucault’s pendulum-rigid body-angular velocity vector -center of mass- gravitation and
Keplar’s Law (Qualitative).

Learning Outcomes:
The students will be able to
> ldentifyforces and moments in mechanical systems using scalar and vector
techniques (L3)
> interpret the equation of motion of a rigid rotating body (torque on a rigid body) (L3)
» extend Newton’s second law for inertial and non-inertial frame of reference (L2)
» explain consideration of Earth's rotation in designing and launching missiles (L2)

Unit-2:
ACOUSTICS AND ULTRASONICS (9 hrs)

Acoustics Introduction — Reverberation — Reverberation time— Sabine’s formula- derivation
using growth and decay method — Absorption coefficient and its determination —factors
affecting acoustics of buildings and their remedies.

Ultrasonics — Introduction, Properties and Production by magnetostriction& piezoelectric
methods - acoustic grating -Non Destructive Testing — pulse echo system through transmission
and reflection modes - A,B and C — scan displays, Medical applications.
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Learning Outcomes:
The students will be able to
» explain how sound is propagatedin buildings (L2)
» analyze acoustic properties of typically used materials in buildings (L4)
» recognize sound level disruptors and their use in architectural acoustics (L2)
» identify the use of ultrasonics in different fields (L3)

Unit-3 :

Dielectric and Magnetic Materials (8hrs)
Introduction--Dielectric polarization-Dielectric polarizability, Susceptibility and Dielectric
constant- Types of polarizations: Electronic, lonic, Orientation Polarizations (Qualitative) -
Frequency dependence of polarization-Lorentz (internal) field-Claussius -Mosotti equation-
Applications of Dielectrics.

Introduction-Magnetic ~ dipole  moment-Magnetization-Magnetic ~ susceptibility — and
permeability- Origin of permanent magnetic moment -Classification of Magnetic materials-
Domain Concepts of ferromagentism-Hysteresis-soft and hard magnetic materials-Magnetic
device applications.

Unit Outcomes:

The students will be able to

explain the concept of dielectric constant and polarization in dielectric materials (L2)
summarize Gauss’s law in the presence of dielectrics (L2)

interpret dielectric loss, Lorentz field and Claussius- Mosotti relation (L2)

classify the magnetic materials based on susceptibility and their temperature
dependence (L2)

» explain the applications of dielectric and magnetic materials (L2)

YV V V

Unit-1V:

Lasers and Fiber Optics (10hrs)

Introduction - Characteristics of Laser - Spontaneous and Stimulated emission of radiation -
Einstein’s coefficients - Population inversion - Pumping Mechanisms - He-Ne laser, Nd-YAG
laser - Semiconductor laser - Applications of laser.

Introduction to Optical Fibers-Total Internal Reflection-Construction of optical fibers, Critical
angle of propagation-Acceptance angle-Numerical Aperture-Classification of fibers based on
Refractive index profile& modes —Propagation of electromagnetic wave through optical fiber-
importance of V number- Block Diagram of Fiber optic Communication system -Medical
Applications.

Unit Outcomes:
The students will be able to
» Understand the basic concepts of LASER light Sources (L2)
Apply the concepts to learn the types of lasers (L3)
Identifies the Engineering applications of lasers (L2)
explain the working principle of optical fibers (L2)
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» classify optical fibers based on refractive index profile and mode of propagation (L2)
> identify the applications of optical fibers in medical, communication and other fields
(L2)

Unit-V:

Sensors (8 hrs)
Sensors:(qualitative description only): Different types of sensors and applications; Strain and
Pressure sensors- Piezoelectric, magnetostrictive sensors, Fibre optic methods of pressure
sensing; Temperature sensors - bimetallic strip, pyroelectric detectors, Hall-effect sensor,
smoke and fire detectors.

Learning Outcomes:

The students will be able to
> identify different types of sensors and applications (L3)
» explain physics behind theworking principles of sensors (L2)
» select sensors for different type of applications (L3)

Text Books :
1. M.N.Avadhanulu, P.G.Kshirsagar& TVS Arun Murthy” A Text book of Engineering
Physics”-S.Chand Publications, 11" Edition 2019
2. Shatendra Sharma, Jyotsna Sharma, “ Engineering Physics”,Pearson Education,2018

Reference Books:
1. MK Varma “Introduction to Mechanics”-Universities Press-2015.
2. D.K. Bhattacharya and A. Bhaskaran, “Engineering Physics”- Oxford Publications-
2015
3. lan R Sinclair, Sensor and Transducers, 3rd eds, 2001, Elsevier (Newnes)

Course Outcomes:
After completing this course students will be able to
> Explain physics applied to solve engineering problems (L2)
Apply the principles of acoustics in designing of buildings (L3)
Explains the applications of ultrasonics in various engineering fields (L2)
Apply electromagnetic wave propagation in different Optical Fibers (L2)
Apply the lasers concepts in various applications (L3)
Explains the concepts of dielectric and magnetic materials (L2)
Identify the sensors for various engineering applications (L3)

VVVYVVYVY
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY ANANTAPUR
B.Tech (CE) I-1 Sem L TPC
3 1014
(19A05101T) PROBLEM SOLVING AND PROGRAMMING
(Common to All Branches of Engineering)

Course Objectives:

1. Introduce the internal parts of a computer, and peripherals.
Introduce the Concept of Algorithm and use it to solve computational problems
Identify the computational and non-computational problems
Teach the syntax and semantics of a C Programming language
Demonstrate the use of Control structures of C Programming language
[llustrate the methodology for solving Computational problems

o gk wn

Unit 1:

Computer Fundamentals: What is a Computer, Evolution of Computers, Generations of
Computers, Classification of Computers, Anatomy of a Computer, Memory revisited,
Introduction to Operating systems, Operational overview of a CPU.

Introduction to Programming, Algorithms and Flowcharts: Programs and Programming,
Programming languages, Compiler, Interpreter, Loader, Linker, Program execution, Fourth
generation languages, Fifth generation languages, Classification of Programming languages,
Structured programming concept, Algorithms, Pseudo-code, Flowcharts, Strategy for
designing algorithms, Tracing an algorithm to depict logic, Specification for converting
algorithms into programs.

Unit Outcomes:
Student should be able to
1. ldentify the different peripherals, ports and connecting cables in a PC (L2)
2. lllustrate the working of a Computer (L3)
3. Select the components of a Computer in the market and assemble a computer (L4)
4. Solve complex problems using language independent notations (L3)

Unit 2:

Introduction to computer problem solving: Introduction, the problem-solving aspect, top-
down design, implementation of algorithms, the efficiency of algorithms, the analysis of
algorithms.

Fundamental algorithms: Exchanging the values of two variables, counting, summation of a
set of numbers, factorial computation, sine function computation, generation of the Fibonacci
sequence, reversing the digits of an integer.

Learning Outcomes: Student should be able to

1. Solve Computational problems (L3)
2. Apply Algorithmic approach to solving problems (L3)
3. Analyze the algorithms (L4)
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Unit 3:

Types, Operators, and Expressions: Variable names, data types and sizes, constants,
declarations, arithmetic operators, relational and logical operators, type conversions, increment
and decrement operators, bitwise operators, assignment operators and expressions, conditional
expressions precedence and order of evaluation.

Input and output: standard input and output, formatted output-Printf, formatted input-Scanf.

Control Flow: Statements and blocks, if-else, else-if, switch, Loops-while and for, Loops-Do-
while, break and continue, Goto and labels.

Functions and Program Structure: Basics of functions, functions returning non-integers,
external variables, scope variables, header variables, register variables, block structure,
initialization, recursion, the C processor.

Learning Outcomes: Student should be able to
1. Recognize the programming elements of C Programming language (L1)
2. Select the control structure for solving the problem (L4)
3. Apply modular approach for solving the problem (L3)

Unit 4:
Factoring methods: Finding the square root of a number, the smallest divisor of a number, the
greatest common divisor of two integers, generating prime numbers.

Pointers and arrays: Pointers and addresses, pointers and function arguments, pointers and
arrays, address arithmetic, character pointers and functions, pointer array; pointers to pointers,
Multi-dimensional arrays, initialization of arrays, pointer vs. multi-dimensional arrays,
command line arguments, pointers to functions, complicated declarations.

Array Techniques: Array order reversal, finding the maximum number in a set, removal of
duplicates from an order array, finding the k™ smallest element

Learning Outcomes: Student should be able to
1. Solve mathematical problems using C Programming language (L3)
2. Structure the individual data elements to simplify the solutions (L6)
3. Facilitate efficient memory utilization (L6)

Unit 5:
Sorting and Searching: Sorting by selection, sorting by exchange, sorting by insertion, sorting
by partitioning, binary search.

Structures: Basics of structures, structures and functions, arrays of structures, pointers to
structures, self-referential structures, table lookup, typedef, unions, bit-fields.

Some other Features: Variable-length argument lists, formatted input-Scanf, file access, Error
handling-stderr and exit, Line Input and Output, Miscellaneous Functions.

Learning Outcomes: Student should be able to
1. Select sorting algorithm based on the type of the data (L4)
17 Page



2.
3.

Organize heterogeneous data (L6)
Design a sorting algorithm (L6)

Text Books:

1.
2.
3.

Pradip Dey, and Manas Ghosh, “Programming in C”, 2018, Oxford University Press.
R.G. Dromey, “How to Solve it by Computer”. 2014, Pearson.

Brian W. Kernighan, and Dennis M. Ritchie, “The C Programming Language”, 2"
Edition, Pearson.

Reference Books:

1.
2.

RS Bichkar “Programming with C”, 2012, Universities Press.

Pelin Aksoy, and Laura Denardis, “Information Technology in Theory”, 2017, Cengage
Learning.

Byron Gottfried and Jitender Kumar Chhabra, “Programming with C”, 4" Edition,
2019, McGraw Hill Education.

Course Outcomes:

ok wdPE

Construct his own computer using parts (L6).

Recognize the importance of programming language independent constructs (L2)
Solve computational problems (L3)

Select the features of C language appropriate for solving a problem (L4)

Design computer programs for real world problems (L6)

Organize the data which is more appropriated for solving a problem (L6)
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY ANANTAPUR
B.Tech (CE)- I-1 Sem L TPC
2 00 2

(19A52101T) COMMUNICATIVE ENGLISH |
(Common to All Branches of Engineering)

Introduction

The course is designed to train students in receptive (listening and reading) as well as
productive and interactive (speaking and writing) skills by incorporating a comprehensive,
coherent and integrated approach that improves the learners’ ability to effectively use English
language in academic/ workplace contexts. The shift is from learning about the language to
using the language. On successful completion of the compulsory English language course/s in
B.Tech., learners would be confident of appearing for international language
qualification/proficiency tests such as IELTS, TOEFL, or BEC, besides being able to express
themselves clearly in speech and competently handle the writing tasks and verbal ability
component of campus placement tests. Activity based teaching-learning methods would be
adopted to ensure that learners would engage in actual use of language both in the classroom
and laboratory sessions.

Course Objectives

> Facilitate effective listening skills for better comprehension of academic lectures and
English spoken by native speakers

> Focus on appropriate reading strategies for comprehension of various academic texts
and authentic materials

> Help improve speaking skills through participation in activities such as role
plays,discussions and structured talks/oral presentations

> |mpart effective strategies for good writing and demonstrate the same in summarizing,
writing well organized essays, record and report useful information

> Provide knowledge of grammatical structures and vocabulary and encourage their
appropriate use in speech and writing

Unit 1

Listening:ldentifyingthe topic, the context and specific pieces of information by listening to
short audio texts and answering a series of questions.Speaking:Asking and answering general
questions on familiar topics such as home, family, work, studies and interests; introducing
oneself and others. Reading: Skimming to get the main idea of a text; scanning to look for
specific pieces of information. Reading for Writing:Beginnings and endings of paragraphs -
introducing the topic, summarizing the main idea and/or providing a transition to the next
paragraph. Grammar and Vocabulary: Content words and function words; word forms:
verbs, nouns, adjectives and adverbs; nouns: countables and uncountables; singular and plural,
basic sentence structures; simple question form - wh-questions; word order in sentences.
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Learning Outcomes
At the end of the module, the learners will be able to
» understand social or transactional dialogues spoken by native speakers of English and
identify the context, topic, and pieces of specific information
> ask and answer general questions on familiar topics and introduce oneself/others
> employ suitable strategies for skimming and scanning to get the general idea of a text
and locate specific information
» recognize paragraph structure and be able to match beginnings/endings/headings with
paragraphs
» form sentences using proper grammatical structures and correct word forms

Unit 2

Listening: Answering a series of questions about main idea and supporting ideas after listening
to audio texts. Speaking: Discussion in pairs/ small groups on specific topics followed by short
structured talks.Reading: Identifying sequence of ideas; recognizing verbal techniques that
help to link the ideas in a paragraph together. Writing: Paragraph writing (specific topics)
using suitable cohesive devices; mechanics of writing - punctuation, capital letters. Grammar
and Vocabulary: Cohesive devices - linkers, sign posts and transition signals; use of articles
and zero article; prepositions.

Learning Outcomes
At the end of the module, the learners will be able to
» comprehend short talks on general topics
» participate in informal discussions and speak clearly on a specific topic using suitable
discourse markers
» understand the use of cohesive devices for better reading comprehension
> write well structured paragraphs on specific topics
» identify basic errors of grammar/ usage and make necessary corrections in short texts

Unit 3

Listening: Listening for global comprehension and summarizing what is listened to.
Speaking: Discussing specific topics in pairs or small groups and reporting what is discussed
Reading: Reading a text in detail by making basic inferences -recognizing and interpreting
specific context clues; strategies to use text clues for comprehension.Writing: Summarizing -
identifying main idea/s and rephrasing what is read; avoiding redundancies and repetitions.
Grammar and Vocabulary: Verbs - tenses; subject-verb agreement; direct and indirect
speech, reporting verbs for academic purposes.

Learning Outcomes
At the end of the module, the learners will be able to
» comprehend short talks and summarize the content with clarity and precision
participate in informal discussions and report what is discussed
infer meanings of unfamiliar words using contextual clues
write summaries based on global comprehension of reading/listening texts
use correct tense forms, appropriate structures and a range of reporting verbs in speech
and writing

YV VYV
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Unit4

Listening: Making predictions while listening to conversations/ transactional dialogues
without video; listening with video. Speaking: Role plays for practice of conversational
English in academic contexts (formal and informal) - asking for and giving
information/directions. Reading:Studying the use of graphic elements in texts to convey
information, reveal trends/patterns/relationships, communicate processes or display
complicated data.Writing: Information transfer; describe, compare, contrast, identify
significance/trendsbased on information provided in figures/charts/graphs/tables.Grammar
and Vocabulary:Quantifying expressions - adjectives and adverbs; comparing and
contrasting; degrees of comparison; use of antonyms

Learning Outcomes
At the end of the module, the learners will be able to
» infer and predict about content of spoken discourse
» understand verbal and non-verbal features of communication and hold formal/informal
conversations
> interpret graphic elements used in academic texts
» produce a coherent paragraph interpreting a figure/graph/chart/table
» use language appropriate for description and interpretation of graphical elements

Unit 5

Listening: Identifying key terms, understanding concepts and answering a series of relevant
questions that test comprehension. Speaking: Formal oral presentations on topics from
academic contexts - without the use of PPT slides. Reading: Reading for comprehension.
Writing: Writing structured essays on specific topics using suitable claims and
evidencesGrammar and Vocabulary: Editing short texts —identifying and correcting
common errors in grammar and usage (articles, prepositions, tenses, subject verb agreement)

Learning Outcomes
At the end of the module, the learners will be able to
> take notes while listening to a talk/lecture and make use of them to answer questions
make formal oral presentations using effective strategies
comprehend, discuss and respond to academic texts orally and in writing
produce a well-organized essay with adequate support and detail
edit short texts by correcting common errors

YV VYV

Text Book
e English all round: Communication Skills for Undegurdation Learners Vol. I,
Orient BlackSwan Publisers, First Edition 2019.

Reference Books
e Bailey, Stephen. Academic writing: A handbook for international students. Routledge,
2014.
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e Chase, Becky Tarver. Pathways: Listening, Speaking and Critical Thinking. Heinley
ELT; 2nd Edition, 2018.

e Skillful Level 2 Reading & Writing Student's Book Pack (B1) Macmillan
Educational.

e Hewings, Martin. Cambridge Academic English (B2). CUP, 2012.

Sample Web Resources
Grammar/Listening/Writing
1-language.com
http://www.5minuteenglish.com/
https://www.englishpractice.com/

Grammar/Vocabulary

English Language Learning Online
http://www.bbc.co.uk/learningenglish/
http://www.better-english.com/
http://www.nonstopenglish.com/
https://www.vocabulary.com/

BBC Vocabulary Games

Free Rice Vocabulary Game

Reading
https://www.usingenglish.com/comprehension/
https://www.englishclub.com/reading/short-stories.htm
https://www.english-online.at/

Listening
https://learningenglish.voanews.com/z/3613
http://www.englishmedialab.com/listening.html

Speaking

https://www.talkenglish.com/

BBC Learning English — Pronunciation tips
Merriam-Webster — Perfect pronunciation Exercises

All Skills
https://www.englishclub.com/
http://www.world-english.org/
http://learnenglish.britishcouncil.org/

Online Dictionaries
Cambridge dictionary online
MacMiillan dictionary
Oxford learner’s dictionaries

Course Outcomes:
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http://www.5minuteenglish.com/
https://www.englishpractice.com/
http://www.usingenglish.com/
http://www.bbc.co.uk/learningenglish/
http://www.better-english.com/
http://www.nonstopenglish.com/
https://www.vocabulary.com/
http://learnenglish.britishcouncil.org/en/vocabulary-games
http://freerice.com/#/english-vocabulary/1486
https://www.usingenglish.com/comprehension/
https://www.englishclub.com/reading/short-stories.htm
https://www.english-online.at/
https://learningenglish.voanews.com/z/3613
http://www.englishmedialab.com/listening.html
https://www.talkenglish.com/
http://www.bbc.co.uk/worldservice/learningenglish/grammar/pron/sounds/
http://www.learners-dictionary.com/pronex/pronex.htm
https://www.englishclub.com/
http://www.world-english.org/
http://learnenglish.britishcouncil.org/
http://dictionary.cambridge.org/
http://www.macmillandictionary.com/
http://www.oxfordlearnersdictionaries.com/?cc=global

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

>

Y

Understand the context, topic, and pieces of specific information from social or
transactional dialogues spoken by native speakers of English

Apply grammatical structures to formulate sentences and correct word forms

Analyze discourse markers to speak clearly on a specific topic in informal discussions
Evaluate reading/listening texts and to write summaries based on global
comprehension of these texts.

Create a coherent paragraph interpreting a figure/graph/chart/table
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY ANANTAPUR
B.Tech (CE)- I-1 Sem L TPC
0 0 21
(19A03101) ENGINEERING WORKSHOP
(Common to all branches)

Course Objective:
To familiarize students with wood working, sheet metal operations, fitting and electrical
house wiring skills

Wood Working:
Familiarity with different types of woods and tools used in wood working and make
following joints

a) Half — Lap joint

b) Mortise and Tenon joint

c) Corner Dovetail joint or Bridle joint

Sheet Metal Working:
Familiarity with different types of tools used in sheet metal working, Developments of
following sheet metal job from GI sheets

a) Tapered tray b) Conical funnel c) Elbow pipe d) Brazing
Fitting:
Familiarity with different types of tools used in fitting and do the following fitting exercises
a) V-fit b) Dovetail fit c) Semi-circular fit

d) Bicycle tire puncture and change of two wheeler tyre

Electrical Wiring:
Familiarities with different types of basic electrical circuits and make the following
connections
a) Parallel and series b)) Two way switch  ¢) Godown lighting  d) Tube light
e) Three phase motor f) Soldering of wires

Course Outcomes:
After completion of this lab the student will be able to

1. Apply wood working skills in real world applications. (I3)
Build different parts with metal sheets in real world applications. (13)
Apply fitting operations in various applications. (13)
Apply different types of basic electric circuit connections. (13)
Demonstrate soldering and brazing. (12)

ok ownN
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY ANANTAPUR
B.Tech(CE) — I-1 Sem L TPC
0 03 15

(19A56102P) ENGINEERING PHYSICS LAB
(Civil, Mechanical and Food Technology)

Course Objectives:

» Understand the role of Optical fiber parameters in engineering applications.

» Recognize the significance of laser by studying its characteristics and its application
in finding the particle size.

> lllustrates the magnetic and dielectric materials applications.

> Identifies the various sensor applications.

Note: - In the following list of experiments, out of 15 experiments any 12 experiments
must be performed in a semester.

List of Physics Experiments:
1. Determination of wavelength of LASER light using diffraction grating.
Experimental outcomes:
operates various instrument (L2)
estimate the wavelength of laser source (L2)
Identifies the formation of grating spectrum due diffraction. (L2)
2. Determination of particle size using LASER.
Experimental outcomes:
e operates various instrument (L2)
e estimate the Particles size using laser (L2)
e Identifies the application of laser (L2)
3. Determination of spring constant of springs using Coupled Oscillator
Experimental outcomes:
operatesvarious instrument. (L2)
estimate thespring constant (L2)
Identifies the principle of coupled oscillations. (L2)
4. Determination of Hall voltage and Hall coefficient of a given semiconductor using Hall
effect.
operatesvarious instruments and connect them as per the circuit. (L2)
estimate thecharge carrier concentration and mobility in a semiconductor. (L2)
Illustrates the applications of hall effect. (L3)
plotsthe voltage with current and voltage with magnetic field (L3)
5. Determination of Dielectric constant of dielectric material using charging and discharging
of capacitor.
Experimental outcomes:
operatesvarious instruments and connect them as per the circuit. (L2)
estimate the dielectric constant of the given substance. (L2)
Identifies the significance of dielectric constant in various devices. (L2)
6. Magnetic field along the axis of a circular coil carrying current.
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10.

11.

12.

13.

14.

Experimental outcomes:
operatesvarious instruments and connect them as per the circuit. (L2)
estimate the magnetic field along the axis of a circular coil carrying current. (L2)
plotsthe intensity of the magnetic field of circular coil carrying current with distance
(L3)
Rigidity modulus of material of a wire-dynamic method (Torsional pendulum)
Experimental outcomes:
operatesvarious instruments. (L2)
estimate therigidity modules of a given wire (L2)
plotslength of the pendulum (1) with time period T2 (L3)
Determination of hysteresis loss by tracing B-H Curve of ferromagnetic material.
Experimental outcomes:
operatesvarious instruments and connect them as per the circuit. (L2)
estimate thehysteresis loss, coercivity and retentivity of the ferromagnetic material..
(L2)
classifies the soft and hard magnetic material based on B-H curve. (L2)
plotsthe magnetic field H and flux density B (L3)
To determine the numerical aperture of a given optical fiber and hence to find its acceptance
angle
Experimental outcomes:
operatesvarious instruments and connect them as per the circuit. (L2)
estimate thenumerical aperture and acceptance angle of a given optical fiber. (L2)
Identifies the significance of numerical aperture and acceptance angle of a optical fiber
in various engineering applications. (L2)
Measurement of magnetic susceptibility by Gouy’s method
Experimental outcomes:
operatesvarious instruments and connect them as per the circuit. (L2)
estimate themagnetic susceptibility of the given material. (L2)
Identifies the significance of magnetic susceptibilityin various engineering
applications. (L2)
Determination of ultrasonic velocity in liquid (Acoustic grating)
Experimental outcomes:
operatesvarious instruments. (L2)
estimatethe velocity of ultrasonic waves in liquids. (L2)
Illustrates the basic applications of ultrasonics. (L3)
Determination of pressure variation using Strain Guage sensor.
Experimental outcomes:
Operates various instruments. (L2)
Estimate the pressure variation using strain guage sensor. (L2)
Illustrates the applications of strain gauge sensors. (L3)
Determination of temperature change using Strain Guage sensor.
Experimental outcomes:
operatesvarious instruments. (L2)
estimatethe temperature variation using strain guage sensor. (L2)
Illustrates the applications of strain gauge sensors. (L3)
Determination of pressure variations using optical fiber sensors.
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Experimental outcomes:
operatesvarious instruments. (L2)
estimatethe pressure variation using Optical fiber sensor. (L2)
Illustrates the applications of Optical fiber sensors. (L3)

15. Determination of temperature changes using optical fiber sensors.
Experimental outcomes:
operatesvarious instruments. (L2)
estimatethe temperature variation using Optical fiber sensor. (L2)
Illustrates the applications of Optical fiber sensors. (L3)

Course Outcomes:

The students will be able to

Operate various optical instruments (L2)

Estimate wavelength of laser and particles size using laser(L2)

estimate the susceptibility and related magnetic parameters of magnetic materials (L2)
plot the intensity of the magnetic field of circular coil carrying current with distance (L3)
evaluate the acceptance angle of an optical fiber and numerical aperture (L3)

determine magnetic susceptibility of the material and its losses by B-H curve (L3)
identify the type of semiconductor i.e., n-type or p-type using hall effect (L3)

Apply the concepts of sensors for various applications (L2)

YV VVVYVYVYYYVY

Reference Books:
1. S. Balasubramanian, M.N. Srinivasan “A Text book of Practical Physics”- S Chand
Publishers, 2017
2. http://vlab.amrita.edu/index.php -Virtual Labs, Amrita University
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY ANANTAPUR
B.Tech (CE)- I-I Sem L TPC
0 03 15
(19A05101P) PROBLEM SOLVING AND PROGRAMMING LAB
(Common to All Branches of Engineering)

Laboratory Experiments#

1. Assemble and disassemble parts of a Computer

2. Designa C program which reverses the number

3. Design a C program which finds the second maximum number among the given list of
numbers.

4. Construct a program which finds the kth smallest number among the given list of
numbers.

5. Design an algorithm and implement using C language the following exchanges

a<h «€c <«d

6. Develop a C Program which counts the number of positive and negative numbers
separately and also compute the sum of them.

7. Implement the C program which computes the sum of the first n terms of the series
Sum=1-3+5-7+9

8. Design a C program which determines the numbers whose factorial values are between
5000 and 32565.

9. Design an algorithm and implement using a C program which finds the sum of the
infinite series

1— X221 + x44) — x8/6! + ...

10 Design a C program to print the sequence of numbers in which each number is the
sum of the three most recent predecessors. Assume first three numbers as 0, 1, and 1.

11. Implement a C program which converts a hexadecimal, octal and binary number to
decimal number and vice versa.

12. Develop an algorithm which computes the all the factors between 1 to 100 for a given
number and implement it using C.

13. Construct an algorithm which computes the sum of the factorials of numbers between
m and n.

14. Design a C program which reverses the elements of the array.

15. Given a list of n numbers, Design an algorithm which prints the number of stars
equivalent to the value of the number. The starts for each number should be printed
horizontally.

16. Implement the sorting algorithms a. Insertion sort b. Exchange sort c. Selection
sort

28 Page



d. Partitioning sort.

17. lllustrate the use of auto, static, register and external variables.

18. Design algorithm and implement the operations creation, insertion, deletion,
traversing on a singly linked list.

19. Develop a C program which takes two numbers as command line arguments and
finds all the common factors of those two numbers.

20. Design a C program which sorts the strings using array of pointers.

# The above list is not exhaustive. Instructors may add some experiments to the above list.
Moreover, 50% of the experiments are to be changed every academic year. Instructors can
choose the experiments, provided those experiments are not repetitions.

Course outcomes: Student should be able to

1.

ok wn

Construct a Computer given its parts (L6)

Select the right control structure for solving the problem (L6)

Analyze different sorting algorithms (L4)

Design solutions for computational problems (L6)

Develop C programs which utilize the memory efficiently using programming
constructs like pointers.

References:
1. B. Govindarajulu, “IBM PC and Clones Hardware Trouble shooting and

Maintenance”, Tata McGraw-Hill, 2" edition, 2002.

2. R.G. Dromey, “How to Solve it by Computer”. 2014, Pearson.

29 Page



JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY ANANTAPUR
B.Tech (CE)- I-1 Sem L TPC
0 021

(19A52101P) COMMUNICATIVE ENGLISH | LAB
(Common to All Branches of Engineering)
Introduction

The course is designed to train students in receptive (listening and reading) as well as
productive and interactive (speaking and writing) skills by incorporating a comprehensive,
coherent and integrated approach that improves the learners’ ability to effectively use English
language in academic/ workplace contexts. The shift is from learning about the language to
using the language. On successful completion of the compulsory English language course/s in
B.Tech., learners would be confident of appearing for international language
qualification/proficiency tests such as IELTS, TOEFL, or BEC, besides being able to express
themselves clearly in speech and competently handle the writing tasks and verbal ability
component of campus placement tests. Activity based teaching-learning methods would be
adopted to ensure that learners would engage in actual use of language both in the classroom
and laboratory sessions.

Course Objectives

> To expose the students to variety of self instructional, learner friendly modes of
language learning

> To help the students cultivate the habit of reading passages from the computer monitor.
Thus providing them with the required facility to face computer based competitive
exams like GRE, TOEFL, and GMAT etc.

> To enable them to learn better pronunciation through stress, intonation and rhythm

> To train them to use language effectively to face interviews, group discussions, public
speaking

> To initiate them into greater use of the computer in resume preparation, report writing,
format making etc

Course Outcomes

» COLl: To remember and understand the different aspects of the English language
proficiency with emphasis on LSRW skills

» CO2: To apply communication skills through various language learning activities

» CO3: To analyze the English speech sounds, stress, rhythm, intonation and syllable
division for better listening and speaking comprehension.

» CO4: To evaluate and exhibit acceptable etiquette essential in social and professional
settings

» CO5: To create awareness on mother tongue influence and neutralize it in order to
improve fluency in spoken English.
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Unit 1
1. Phonetics for listening comprehension of various accents
2. Reading comprehension
3. Describing objects/places/persons

Learning Outcomes
At the end of the module, the learners will be able to
» understand different accents spoken by native speakers of English
> employ suitable strategies for skimming and scanning on monitor to get the general
idea of a text and locate specific information
> learn different professional registers and specific vocabulary to describe different
persons, places and objects
Unit 2
1. JAM
2. Small talks on general topics
3. Debates

Learning Outcomes
At the end of the module, the learners will be able to
» produce a structured talk extemporarily
» comprehend and produce short talks on general topics
> participate in debates and speak clearly on a specific topic using suitable discourse
markers
Unit 3
1. Situational dialogues — Greeting and Introduction
2. Summarizing and Note making
3. Vocabulary Building

Learning Outcomes
At the end of the module, the learners will be able to
» Learn different ways of greeting and introducing oneself/others
» summarize the content with clarity and precision and take notes while listening to a
talk/lecture and make use of them to answer questions
> replenish vocabulary with one word substitutes, homonyms, homophones, homographs
to reduce errors in speech and writing

1. Asking for Information and Giving Directions
2. Information Transfer
3. Non-verbal Communication — Dumb Charade

Learning Outcomes
At the end of the module, the learners will be able to
» Learn different ways of asking information and giving directions
» Able to transfer information effectively
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> understand non-verbal features of communication

Unit 5
1. Oral Presentations
2. Précis Writing and Paraphrasing
3. Reading Comprehension and spotting errors

Learning Outcomes
At the end of the module, the learners will be able to
» make formal oral presentations using effective strategies
> learn different techniques of précis writing and paraphrasing strategies
» comprehend while reading different texts and edit short texts by correcting common
errors

Reference Books

e English in Action, I st Edition, 2019, Maruthi Publications.

e Bailey, Stephen. Academic writing: A handbook for international students.
Routledge, 2014.

e Chase, Becky Tarver. Pathways: Listening, Speaking and Critical Thinking. Heinley
ELT; 2nd Edition, 2018.

e Skillful Level 2 Reading & Writing Student's Book Pack (B1) Macmillan
Educational.

e Hewings, Martin. Cambridge Academic English (B2). CUP, 2012.

Sample Web Resources

Grammar/Listening/Writing
1-language.com
http://www.5minuteenglish.com/
https://www.englishpractice.com/

Grammar/Vocabulary

English Language Learning Online
http://www.bbc.co.uk/learningenglish/
http://www.better-english.com/
http://www.nonstopenglish.com/
https://www.vocabulary.com/

BBC Vocabulary Games

Free Rice Vocabulary Game

Reading
https://www.usingenglish.com/comprehension/
https://www.englishclub.com/reading/short-stories.htm
https://www.english-online.at/
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http://www.1-language.com/
http://www.5minuteenglish.com/
https://www.englishpractice.com/
http://www.usingenglish.com/
http://www.bbc.co.uk/learningenglish/
http://www.better-english.com/
http://www.nonstopenglish.com/
https://www.vocabulary.com/
http://learnenglish.britishcouncil.org/en/vocabulary-games
http://freerice.com/#/english-vocabulary/1486
https://www.usingenglish.com/comprehension/
https://www.englishclub.com/reading/short-stories.htm
https://www.english-online.at/

Listening
https://learningenglish.voanews.com/z/3613
http://www.englishmedialab.com/listening.html

Speaking

https://www.talkenglish.com/

BBC Learning English — Pronunciation tips
Merriam-Webster — Perfect pronunciation Exercises

All Skills
https://www.englishclub.com/
http://www.world-english.org/
http://learnenglish.britishcouncil.org/

Online Dictionaries
Cambridge dictionary online
MacMiillan dictionary
Oxford learner’s dictionaries
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http://www.bbc.co.uk/worldservice/learningenglish/grammar/pron/sounds/
http://www.learners-dictionary.com/pronex/pronex.htm
https://www.englishclub.com/
http://www.world-english.org/
http://learnenglish.britishcouncil.org/
http://dictionary.cambridge.org/
http://www.macmillandictionary.com/
http://www.oxfordlearnersdictionaries.com/?cc=global

JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY ANANTAPUR
B.Tech (CE) —I- Il Sem L TPC
3 0 0 3
(19A02201T) BASIC ELECTRICAL & ELECTRONICS ENGINEERING

Part A: Basic Electrical Engineering
(Civil, Mechanical, CSE, CSSE, IT and Food Technology)

Course Objectives:

1. To introduce basics of electric circuits.

2. Toteach DC and AC electrical circuit analysis.

3. To explain working principles of transformers and electrical machines.
4. To impart knowledge on low voltage electrical installations

Unit 1:

DC & AC Circuits:

Electrical circuit elements (R - L and C) - Kirchhoff laws - Series and parallel connection of
resistances with DC excitation. Superposition Theorem - Representation of sinusoidal
waveforms - peak and rms values - phasor representation - real power - reactive power -
apparent power - power factor - Analysis of single-phase ac circuits consisting of RL - RC -
RLC series circuits.

Unit Outcomes: Able to

Recall Kirchoff laws (L1)

Analyze simple electric circuits with DC excitation (L4)

Apply network theorems to simple circuits (L3)

Analyze single phase AC circuits consisting of series RL - RC - RLC combinations
(L4)

Unit 2:

DC & AC Machines:

Principle and operation of DC Generator - EMF equations - OCC characteristics of DC
generator — principle and operation of DC Motor — Performance Characteristics of DC Motor
- Speed control of DC Motor — Principle and operation of Single Phase Transformer - OC and
SC test on transformer - principle and operation of Induction Motor [ Elementary treatment

only ]

Unit Outcomes: Able to

Explain principle and operation of DC Generator & Motor.

e Perform speed control of DC Motor (L2)

e Explain operation of transformer and induction motor. (L2)

e Explain construction & working of induction motor - DC motor

Unit 3:
Basics of Power Systems:
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Layout & operation of Hydro, Thermal, Nuclear Stations - Solar & wind generating stations —
Typical AC Power Supply scheme — Elements of Transmission line — Types of Distribution
systems: Primary & Secondary distribution systems.

Unit Outcomes: Able to
e Understand working operation of various generating stations (L2)
e Explain the types of Distribution systems

Text Books:
1. D.P. Kothari and I. J. Nagrath - “Basic Electrical Engineering” - Tata McGraw Hill -
2010.
2. V.K. Mehta & Rohit Mehta, “Principles of Power System” — S.Chand — 2018.

References:
1. L.S.Bobrow - “Fundamentals of Electrical Engineering” - Oxford University Press -
2011.

2. E.Hughes - “Electrical and Electronics Technology” - Pearson - 2010.
3. C.L. Wadhwa — “Generation Distribution and Utilization of Electrical Energy”, 3rd
Edition, New Age International Publications.

Course Outcomes:

Apply concepts of KVL/KCL in solving DC circuits (L3)

Choose correct rating of a transformer for a specific application (L5)

Illustrate working principles of induction motor - DC Motor (L3)

Identify type of electrical machine based on their operation.(L1)

Describe working principles of protection devices used in electrical circuits. (L2)

Part B: Basic Electronics Engineering

Course Objectives:
e To provide comprehensive idea about working principle, operation and applications of
PN junction & zener diodes, BJT, FET, MOSFET and operational amplifier
e To introduce fundamentals of digital electronics
e To educate on principles of various communication systems
e To teach efficacy of electronic principles which are pervasive in engineering
applications

Unit I:

Analog Electronics

Overview of Semiconductors, PN junction diode, Zener diode, Applications of diode as switch
and rectifier, Zener diode as regulator, special purpose diodes: schottky diode, tunnel diode,
varactor diode, photodiode, phototransistor and LED.

BJT construction, operation, configuration and characteristics, JFET and MOSFET
construction, operation, characteristics (CS configuration), applications

Operational Amplifiers: Introduction, block diagram, basic op-amp circuits: Inverting, Non
Inverting, summer, subtractor, voltage follower.
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Unit Outcomes:
e Describe operation and characteristics of diodes and transistors (L2)
e Make use of diodes and transistors in simple, typical circuit applications (L3)
e Understand operation of basic op-amp circuits (L2)

Unit II:

Digital Electronics

Introduction, Switching and Logic Levels, Digital Waveform, characteristics of digital ICs,
logic gates, number systems, combinational circuits - adders, multiplexers, decoders;
introduction to sequential circuits, flip flops, shift register, binary counter.

Unit Outcomes:
e Explain different logic gates using truth table (L2)
e Distinguish combinational and sequential circuits (L2)
e Analyze various combinational circuits such as adders, multiplexers and decoders
(L4)
e Understand functionality of flip-flops, shift registers and counters (L2)

Unit H1:

Communication Systems

Introduction, Elements of Communication Systems, EM spectrum, basics of electronic
communication, Amplitude and Frequency modulation, Pulse modulation, Communication
receivers, Examples of communication systems: Microwave & Satellite, Fibre optic,
Television, mobile communication (block diagram approach).

Unit Outcomes:
e Describe basic elements of a communication system (L2)
e Explain need for modulation and different modulation techniques (L2)
e Understand functioning of various communication systems (L2)

Text Books:
1. D.P. Kothari, 1.J.Nagrath, Basic Electronics, 2" edition, McGraw Hill
Education(India)Private Limited
2. S.K. Bhattacharya, Basic Electrical and Electronics Engineering, 2" edition, Pearson
India Private Limited.

Reference Books:
1. R. Muthusubramanian, S. Salivahanan, “Basic Electrical and Electronics Engineering”,
Tata McGraw-Hill Education, Reprint 2012.
2. David Bell, Electronic Devices and Circuits: Oxford University Press, 5th EDn., 2008.
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY ANANTAPUR
B.Tech (CE)- I-11 Sem L TPC
3 10 4

(19A54201) DIFFERENTIAL EQUATIONS AND VECTOR CALCULUS
(Civil, Mechanical, EEE, ECE and EIE)

Course Objectives:
1) To enlighten the learners in the concept of differential equations and multivariable
calculus.
2) To furnish the learners with basic concepts and techniques at plus two level to lead
them into advanced level by handling various real world applications.

UNIT 1:

Linear differential equations of higher order 8hrs
Definitions, complete solution, operator D, rules for finding complimentary function, inverse
operator, rules for finding particular integral, method of variation of parameters.

Learning Outcomes:
At the end of this unit, the student will be able to
e identify the essential characteristics of linear differential equations with constant
coefficients (L3)
e solve the linear differential equations with constant coefficients by appropriate method
(L3)

UNIT 2:

Equations reducible to Linear Differential Equations 8hrs

Cauchy’s and Legendre’s linear equations, simultaneous linear equations with constant
coefficients, Applications to L-C-R Circuit problems and Mass spring system.

Learning Outcomes:
At the end of this unit, the student will be able to
e classify and interpret the solutions of linear differential equations (L3)
o formulate and solve the higher order differential equation by analyzing physical
situations (L3)

UNIT 3:

Partial Differential Equations 8 hrs

First order partial differential equations, solutions of first order linear and non-linear PDEs.
Solutions to homogenous and non-homogenous higher order linear partial differential
equations.

Learning Outcomes:

At the end of this unit, the student will be able to
e apply arange of techniques to find solutions of standard PDEs (L3)
e outline the basic properties of standard PDEs (L2)
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UNIT4:

Vector differentiation 8hrs
Scalar and vector point functions, vector operator del, del applies to scalar point functions-
Gradient, del applied to vector point functions-Divergence and Curl, vector identities.

Learning Outcomes:
At the end of this unit, the student will be able to
e apply del to Scalar and vector point functions (L3)
o illustrate the physical interpretation of Gradient, Divergence and Curl (L3)

UNIT 5:

Vector integration 8hrs

Line integral-circulation-work done, surface integral-flux, Green’s theorem in the plane
(without proof), Stoke’s theorem (without proof), volume integral, Divergence theorem
(without proof) and applications of these theorems.

Learning Outcomes:

At the end of this unit, the student will be able to
e find the work done in moving a particle along the path over a force field (L4)
e evaluate the rates of fluid flow along and across curves (L4)

e apply Green’s, Stokes and Divergence theorem in evaluation of double and triple
integrals (L3)

Text Books:
1. Erwin Kreyszig, Advanced Engineering Mathematics, 10/e, John Wiley & Sons, 2011.
2. B.S. Grewal, Higher Engineering Mathematics, 44/e, Khanna publishers, 2017.

Reference Books:
1. Dennis G. Zill and Warren S. Wright, Advanced Engineering Mathematics, Jones and
Bartlett, 2011.
2. Michael Greenberg, Advanced Engineering Mathematics, 2/e, Pearson, 2018
3. George B.Thomas, Maurice D. Weir and Joel Hass, Thomas Calculus, 13/e, Pearson
Publishers, 2013.
4. R.K.Jain and S.R.K.lyengar, Advanced Engineering Mathematics, 3/e, Alpha Science
International Ltd., 2002.
5. Glyn James, Advanced Modern Engineering Mathematics, 4/e, Pearson publishers,
2011.
Micheael Greenberg, Advanced Engineering Mathematics, 9™ edition, Pearson edn
Dean G. Duffy, Advanced engineering mathematics with MATLAB, CRC Press
Peter O’neil, Advanced Engineering Mathematics, Cengage Learning.
R.L. Garg Nishu Gupta, Engineering Mathematics VVolumes-1 &I1, Pearson Education
10 B. V. Ramana, Higher Engineering Mathematics, Mc Graw Hill Education.
11. H. k Das, Er. Rajnish Verma, Higher Engineering Mathematics, S. Chand.
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12. N. Bali, M. Goyal, C. Watkins, Advanced Engineering Mathematics, Infinity Science

Press.

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

solve the differential equations related to various engineering fields (L6)
Identify solution methods for partial differential equations that model physical
processes (L3)

interpret the physical meaning of different operators such as gradient, curl and
divergence (L5)
estimate the work done against a field, circulation and flux using vector calculus (L6)
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(19A51101T) ENGINEERING CHEMISTRY
(MECH and CIVIL)

Course Objectives:
e To familiarize engineering chemistry and its applications
e To impart the concept of soft and hard waters, softening methods of hard water
e To train the students on the principles and applications of electrochemistry, polymers,
surface chemistry, and cement

Unit 1:
Water Technology (8 hrs)

Introduction —Soft Water and hardness of water, Estimation of hardness of water by EDTA
Method - Boiler troubles - scale and sludge, Industrial water treatment — specifications for
drinking water, Bureau of Indian Standards(BIS) and World health organization(WHO)
standards, zeolite and ion-exchange processes - desalination of brackish water, reverse osmosis
(RO) and electrodialysis.

Learning outcomes:

The student will be able to

list the differences between temporary and permanent hardness of water ~ (L1)
explainthe principles of reverse osmosis and electrodialysis. (L2)
comparequality ofdrinking water with BIS and WHO standards. (L2)
illustrateproblems associated with hard water - scale and sludge. (L2)
explain the working principles of different Industrial water treatment processes (L2)

Unit 2:

Electrochemistry and Applications: (10 hrs)

Electrodes — concepts, electrochemical cell, Nernst equation, cell potential calculations.
Primary cells —Leclanche cell, Li Battery

Secondary cells — lead acid, and lithium ion batteries- working of the batteries including cell
reactions.

Fuel cells- Basic Principles and Working Principles of hydrogen-oxygen, methanol fuel cells
Corrosion: Introduction to corrosion, electrochemical theory of corrosion, differential aeration
cell corrosion, galvanic corrosion, metal oxide formation by dry electrochemical corrosion,
Pilling Bedworth ratios and uses, Factors affecting the corrosion,cathodic and anodic
protection, electroplating and electro less plating (Nickel and Copper).

Learning Outcomes:

At the end of this unit, the students will be able to
e apply Nernst equation for calculating electrode and cell potentials (L3)
e apply Pilling Bedworth rule for corrosion and corrosion prevention (L3)
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e demonstrate the corrosion prevention methods and factors affecting corrosion (L2)
e compare different batteries and their applications (L2)

Unit 3:

Polymers and Fuel Chemistry: (12 hrs)

Introduction to polymers, functionality of monomers, Mechanism of chain growth, step growth
and coordination polymerization,

Thermoplastics and Thermo-setting plastics-: Preparation, properties and applications of
PVC and Bakelite

Elastomers — Preparation, properties and applications of Buna S, Buna N, Thiokol

Fuels — Types of fuels, calorific value, numerical problems based on calorific value; Analysis
of coal, Liquid Fuels refining of petroleum, fuels for IC engines, knocking and anti-knock
agents, Octane and Cetane values, cracking of oils; alternative fuels- propane, methanol and
ethanol, bio fuels.

Learning Outcomes:

At the end of this unit, the students will be able to

explain different types of polymers and their applications (L2)

Solve the numerical problems based on Calorific value(L3)

select suitable fuels for IC engines (L3)

explain calorific values, octane number, refining of petroleum and cracking of oils (L2)

UNIT-4
Advanced Engineering Materials (8 hrs)
e Composites- Definition, Constituents, Classification- Particle, Fibre and Structural
reinforced composites, properties and Engineering applications
e Refractories- Classification, Properties, Factors affecting the refractory materials and
Applications
e Lubricants- Classification, Functions of lubricants, Mechanism, Properties of
lubricating oils and Applications
e Building materials- Portland Cement, constituents, phases and reactivity of clinker,
Setting and Hardening of cement.

Learning Outcomes:

At the end of this unit, the students will be able to

explain the constituents of Composites and its classification (L2)
Identify the factors affecting the refractory material(L3)

Illustrate the functions and properties of lubricants (L2)
demonstrate the phases and reactivity of concrete formation (L2)
identify the constituents of Portland cement (L3)

enumerate the reactions at setting and hardening of the cement (L3)

Unit 5:

Surface Chemistry and Applications: (10 hrs)
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Introduction to surface chemistry, colloids, micelle formation, synthesis of colloids (any two
methods with examples), chemical and electrochemical methods (not more than two methods)
of preparation of nanometals and metal oxides, stabilization of colloids and nanomaterials by
stabilizing agents, characterization of surface by physicochemical methods (SEM, TEM, X-ray
diffraction), solid-gas interface, solid-liquid interface, adsorption isotherm, BET equation (no
derivation) applications of colloids and nanomaterials — catalysis, medicine, sensors.

Learning Outcomes:
At the end of this unit, the students will be able to
e summarize the applications of SEM, TEM and X-ray diffraction in surface
characterization (L2)
explain the synthesis of colloids with examples (L2)
outline the preparationof nanomaterials and metal oxides (L2)
identify the application of colloids and nanomaterials in medicine, sensors and catalysis
(L2)

Text Books:
1. Jain and Jain, Engineering Chemistry, 16/e, DhanpatRai, 2013.
2. Peter Atkins, Julio de Paula and James Keeler, Atkins’ Physical Chemistry, 10/e,
Oxford University Press, 2010.

Reference Books:
1. H.F.W. Taylor, Cement Chemistry, 2/e, Thomas Telford Publications, 1997.
2. D.J. Shaw, Introduction to Colloids and Surface Chemistry, Butterworth-
Heineman,1992.
3. Skoog and West, Principles of Instrumental Analysis, 6/e, Thomson, 2007.

Course Outcomes:
At the end of the course, the students will be able to
e demonstrate the corrosion prevention methods and factors affecting corrosion (L2)
e explain the preparation, properties, and applications of thermoplastics &
thermosettings, elastomers & conducting polymers. (L2)
explain calorific values, octane number, refining of petroleum and cracking of oils (L2)
explain the setting and hardening of cement and concrete phase (L2)
summarize the application of SEM, TEM and X-ray diffraction in surface
characterization (L2)
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(19A05201T) DATA STRUCTURES
(Common to All Branches of Engineering)

Course Objectives:
1. To teach the representation of solution to the problem using algorithm
To explain the approach to algorithm analysis
To introduce different data structures for solving the problems
To demonstrate modeling of the given problem as a graph
To elucidate the existing hashing techniques
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Unit - 1:

Introduction

Algorithm Specification, Performance analysis, Performance Measurement. Arrays: Arrays,
Dynamically Allocated Arrays. Structures and Unions. Sorting: Motivation, Quick sort, How
fast can we sort, Merge sort, Heap sort

Learning Outcomes :

Student should be able to
1. Analyze the given algorithm to find the time and space complexities.(L4)
2. Select appropriate sorting algorithm (L4)
3. Design a sorting algorithm (L6)

Unit - 2:

Stack, Queue and Linked lists

Stacks, Stacks using Dynamic Arrays, Queues, Circular Queues Using Dynamic Arrays,
Evaluation of Expressions, Multiple Stacks and Queues. Linked lists: Singly Linked Lists and
Chains, Representing Chains in C, Linked Stacks and Queues, Additional List Operations,
Doubly Linked Lists.

Learning outcomes: Student should be able to
1. Evaluate expressions (L5)
2. Develop the applications using stacks and queues (L3)
3. Construct the linked lists for various applications (L6)

Unit - 3:

Trees

Introduction, Binary Trees, Binary Tree Traversals, Additional Binary Tree Operations, Binary
Search Trees, Counting Binary Trees, Optimal Binary search Trees, AVL Trees. B-Trees: B-
Trees, B + Trees.

Learning outcomes
1. Explain the concept of a tree (L2)
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2. Compare different tree structures (L4)
3. Apply trees for indexing (L3)

Unit - 4:

Graphs and Hashing

The Graph Abstract Data Type, Elementary Graph Operations, Minimum Cost Spanning Trees,
Shortest Paths and Transitive Closure

Hashing: Introduction to Hash Table, Static Hashing, Dynamic Hashing.

Learning outcomes:
Student should be able to

1. Recognize the importance of Graphs in solving real world problems (L2)
Apply various graph traversal methods to applications (L3)
Design a minimum cost solution for a problem using spanning trees (L6)
Select the appropriate hashing technique for a given application (L5)
Design a hashing technique (L6)

AN

Unit - 5:

Files and Advanced sorting

File Organization: Sequential File Organization, Direct File Organization, Indexed Sequential
File Organization.

Advanced sorting: Sorting on Several keys, List and Table sorts, Summary of Internal sorting,
External sorting.

Learning outcomes: Student should be able to
1. Organize data in the form of Files (L6)
2. Apply sorting on large amount of data (L3)

Text Books:
1. Ellis Horowitz, Sartaj Sahni and Susan Anderson Freed “Fundamentals of Data
Structures in C, 2" Edition, University Press, 2007.
2. Alan L. Tharp, “File Organization and Processing”, Wiley and Sons, 1988.

Reference Books:
1. D. Samanta, “Classic Data Structures”, 2" Edition, Prentice-Hall of India, Pvt. Ltd.,
India, 2012.
2. Peter Bras, “Advanced Data Structures”, Cambridge University Press, 2016
3. Richard F.Gilberg, Behrouz A.Forouzan, “Data Structures A Pseudo code Approach with
C”, SecondEdition, Cengage Learning 2005.

Course Outcomes:
Students should be able to
1. Select Appropriate Data Structure for solving a real world problem (L4)
2. Select appropriate file organization technique depending on the processing to be done
(L4)
3. Construct Indexes for Databases (L6)

44 Page



4. Analyse the Algorithms (L4)
5. Develop Algorithm for Sorting large files of data (L3)
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9)

0 021
(19A01201) CIVIL ENGINEERING WORKSHOP

Setting out of a building: The student should set out a building (single room only) as
per the given building plan using tape only.

Setting out of a building: The student should set out a building (single room only) as
per the given building plan using tape and cross staff.

Construct a wall of height 50 cm and wall thickness 1% bricks using English bond (No
mortar required) - corner portion — length of side walls 60 cm.

Construct a wall of height 50 cm and wall thickness 2 bricks using English bond (No
mortar required) - corner portion — length of side walls 60 cm.

Computation of Centre of gravity and Moment of inertia of a given rolled steel section
by actual measurements.

Installation of plumbing and fixtures like Tap, T-Joint, Elbow, Bend, Threading etc;
Plastering and Finishing of wall
Application of wall putty and painting a wall

Application of base coat and laying of Tile flooring of one square meter

10) Preparation of soil cement blocks for masonry and testing for compressive strength

11) Casting and testing of Fly ash Blocks

12) Preparation of cover blocks for providing cover to reinforcement
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(19A03102) ENGINEERING GRAPHICS LAB
(Common to All Branches of Engineering)

Course Objectives:

Bring awareness that Engineering Drawing is the Language of Engineers.

Familiarize how industry communicates technical information.

Teach the practices for accuracy and clarity in presenting the technical information.
Develop the engineering imagination essential for successful design.

Instruct the utility of drafting & modeling packages in orthographic and isometric
drawings.

Train the usage of 2D and 3D modeling.

Instruct graphical representation of machine components.

Part A:Manual Drawing: (7 Classes)

Introduction to Engineering graphics: Principles of Engineering Graphics and their
significance-Conventions in drawing-lettering - BIS conventions.

a) Conic sections including the rectangular hyperbola- general method only,

b) Cycloid, epicycloids and hypocycloid

c) Involutes (2L + 6P hrs)

Projection of points, lines and planes: Projection of points in any quadrant, lines inclined to
one or both planes, finding true lengths, angle made by line. Projections of regular plane
surfaces. (2L + 6P hrs)

Projections of solids: Projections of regular solids inclined to one or both planes by rotational
or auxiliary views method. (1L + 3P hrs)

Sections of solids: Section planes and sectional view of right regular solids- prism, cylinder,
pyramid and cone. True shapes of the sections. (1L + 3P hrs)

Development of surfaces: Development of surfaces of right regular solids-prism, cylinder,
pyramid, cone and their sectional parts. (1L + 6P hrs)

Part B: Computer Aided Drafting: (6 Classes)

Introduction to AutoCAD: Basic drawing and editing commands: line, circle, rectangle,
erase, view, undo, redo, snap, object editing, moving, copying, rotating, scaling, mirroring,
layers, templates, polylines, trimming, extending, stretching, fillets, arrays, dimensions. (1L +
3P hrs)

Dimensioning principles and conventional representations.
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Orthographic Projections: Systems of projections, conventions and application to
orthographic projections. (3L + 9P hrs)

Isometric Projections: Principles of isometric projection- Isometric scale; Isometric views:
lines, planes, simple solids. (2L + 6P hrs)

Text Books:
1. K.L.Narayana & P.Kannaiah, Engineering Drawing, 3/e, Scitech Publishers, Chennai,
2012.
2. Venugopal, Engineering Drawing and Graphics, 3/e, New Age Publishers, 2000

Reference Books:

1. Dhanajay A Jolhe, Engineering Drawing, Tata McGraw-Hill, Copy Right, 2009
N.D.Bhatt, Engineering Drawing, 53/e, Charotar Publishers, 2016.
Shah and Rana, Engineering Drawing, 2/e, Pearson Education, 2009
K.C.John, Engineering Graphics, 2/e, PHI, 2013
Basant Agarwal & C.M.Agarwal, Engineering Drawing, Tata McGraw-Hill, Copy
Right, 2008.
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Course Outcomes:

After completing the course, the student will be able to

draw various curves applied in engineering. (L2)

show projections of solids and sections graphically. (L2)

draw the development of surfaces of solids. (L3)

use computers as a drafting tool. (L2)

draw isometric and orthographic drawings using CAD packages. (L3)

Note:
1. Manual (part A) and Computer Aided Drafting (part B) classes can be held in
alternative weeks for optimal utilization of computer facilities.
2. External examinations to be conducted both manual and computer mode with equal
weight of marks.

Additional Sources

1. Youtube: http-sewor,Carleton.cag,kardos/88403/drawings.html conic sections-online,
red woods.edu
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(19A02201P)BASIC ELECTRICAL & ELECTRONICS ENGINEERING LAB
(Civil, Mechanical, CSE, CSSE, IT and Food Technology)
Part A: Electrical Engineering Lab
Course Objectives:
To Verify Kirchoff’s laws
To verify Superposition theorem.
To learn performance characteristics of DC Machines.
To perform open circuit & Short Circuit test on 1- Phase Transformer.
To Study the | — V Characteristics of Solar PV Cell

gk~ ownE

List of experiments: -

Verification of Kirchhoff laws.

Verification of Superposition Theorem.

Open circuit characteristics of a DC Shunt Generator.
Speed control of DC Shunt Motor.

OC & SC test of 1 — Phase Transformer.

Brake test on 3 - Phase Induction Motor.

| — V Characteristics of Solar PV cell

Brake test on DC Shunt Motor.
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Course Outcomes: Able to

1. Verify Kirchoff’s Laws & Superposition theorem.
2. Perform testing on AC and DC Machines.

3. Study I -V Characteristics of PV Cell

Part B: Electronics Engineering Lab
Course outcomes:

e Describe construction, working and characteristics of diodes, transistors and

operational amplifiers (L2)

e Demonstrate how electronic devices are used for applications such as rectification,

switching and amplification (L2)
e Build different building blocks in digital electronics using logic gates (L3)

e Explain functionality of flip-flops, shift registers and counters for data processing

applications (L2)
e Explain functioning of various communication systems (L2)

List of Experiments:
1. Draw and study the characteristics of Semi-conductor diode and Zener Diode

2. Draw and study the input and output characteristics of Transistor in Common Emitter

configuration

3. Draw and study the static and transfer characteristics of FET in Common Source

Configuration
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Construct half wave and full wave rectifier circuits. Find ripple factor and plot their
output waveforms with and without filters

Study the application of Op-amp as an Inverting amplifier, Non-inverting amplifier,
Voltage follower, Summer and Subtractor

Realization of logic gates, AND, OR, NOT, NAND, NOR, XOR

Realization of Adders, Multiplexers and Decoders using logic gates.

Realization of flip-flops using logic gates.

Conduct an experiment on AM & FM modulation & demodulation, Plot the
corresponding modulated and demodulated signals
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(19A51101P) ENGINEERING CHEMISTRY LAB
(MECH and CIVIL)
Course Objectives:
e To Verify the fundamental concepts with experiments

List of Experiments:

Determination of Hardness of a groundwater sample.

pH metric titration of (i) strong acid vs. strong base, (ii) weak acid vs. strong base
Determination of cell constant and conductance of solutions
Potentiometry - determination of redox potentials and emfs
Determination of Strength of an acid in Pb-Acid battery

Preparation of a polymer

Determination of percentage of Iron in Cement sample by colorimetry
Estimation of Calcium in port land Cement

Preparation of nanomaterials

10 Adsorption of acetic acid by charcoal

11. Determination of percentage Moisture content in a coal sample

12. Determination of Viscosity of lubricating oil by Red Viscometer 1 &2
13. Determination of Calorific value of gases by Junker’s gas Calorimeter
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Course Outcomes:

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

determine the cell constant and conductance of solutions (L3)

prepare advanced polymer materials (L2)

determine the physical properties like surface tension, adsorption and viscosity (L3)
estimate the Iron and Calcium in cement (L3)

calculate the hardness of water (L4)
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0 03 15

(19A05201P) DATA STRUCTURES LAB
(Common to All Branches of Engineering)

Course Objectives:

1.

2.
3.
4.

To introduce to the different data structures

To elucidate how the data structure selection influences the algorithm complexity
To explain the different operations that can be performed on different data structures
To introduce to the different search and sorting algorithms.

Laboratory Experiments

1.
2.

10.
11.
12.
13.
14.
15.
16.

17.

18.

String operations using array of pointers

Searching Algorithms (With the Number of Key Comparisons) Sequential,
Binary and Fibonacci Search Algorithms.

Sorting Algorithms: Insertion Sort, Selection Sort, Shell Sort, Bubble Sort,
Quick Sort, Heap Sort, Merge Sort, and Radix Sort. Using the system clock,
compute the time taken for sorting of elements. The time for other operations
like 1/0 etc should not be considered while computing time.

Implementation of Singly Linked List, Doubly Linked List, Circular Linked
List

Stack implementation using arrays

Stack implementation using linked lists

Queue implementation using arrays. Implement different forms of queue.
While implementing you should be able to store elements equal to the size of
the queue. No positions should be left blank.

Queue implementation using linked lists

Creation of binary search tree, performing operations insertion, deletion, and
traversal.

Breadth first search

Depth first search

Travelling sales man problem

File operations

Indexing of a file

Reversing the links (not just displaying) of a linked list.

Consider a linked list consisting of name of a person and gender as a node.
Arrange the linked list using ‘Ladies first’ principle. You may create new
linked lists if necessary.

An expression can be represented in three ways: infix, prefix and postfix. All
the forms are necessary in different contexts. Write modules to convert from
one form to another form.

A table can be defined as a collection of rows and columns. Each row and
column may have a label. Different values are stored in the cells of the table.

52 Page



The values can be of different data types. Numerical operations like
summation, average etc can be performed on rows/columns which contain
numerical data. Such operations are to be prevented on data which is not
numeric. User may like to insert row/columns in the already existing table.
User may like to remove row/column. Create table datatype and support
different operations on it.

Course Outcomes:
At the end of the course students should be able to
1. Select the data structure appropriate for solving the problem (L5)
Implement searching and sorting algorithms (L3)
Design new data types (L6)
Illustrate the working of stack and queue (L4)
Organize the data in the form of files (L6)

ok own
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(19A54301) COMPLEX VARIABLES, TRANSFORMS AND PARTIAL
DIFFERENTIAL EQUATIONS

(Common to MECH & CIVIL)
Course Objective:

This course aims at providing the student to acquire the knowledge on the calculus of
functions of complex variables. The aim is to analyze the solutions of partial differential
equations.

UNIT-I:
Complex Variable — Differentiation:

Introduction to functions of complex variable-concept of Limit & continuity- Differentiation,
Cauchy-Riemann equations, analytic functions (exponential, trigonometric, logarithm),
harmonic functions, finding harmonic conjugate-construction of analytic function by Milne
Thomson method-Conformal mappings-standard and special transformations (sin z, €%, cos z,
z%) Mobius transformations (bilinear) and their properties.

Unit Outcomes:

Students will be able to
e Understand functions of Complex variable and its properties.
e Find derivatives of complex functions.
e Understand the analyticity of complex functions .
e Understand the conformal mappings of complex functions.

UNIT-II:
Complex Variable — Integration:

Line integral-Contour integration, Cauchy’s integral theorem, Cauchy Integral formula,
Liouville’s theorem (without proof) and Maximum-Modulus theorem (without proof); power
series expansions: Taylor’s series, zeros of analytic functions, singularities, Laurent’s series;
Residues, Cauchy Residue theorem (without proof), Evaluation of definite integral involving
sine and cosine, Evaluation of certain improper integrals (around UNIT circle, semi circle with
f(z) not having poles on real axis).

Unit Outcomes:

Students will be able to
e Understand the integration of complex functions.

e Apply Cauchy’s integral theorem and Cauchy’s integral formula.
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e Understand singularities of complex functions.
e Evaluate improper integrals of complex functions using Residue theorem.

UNIT-I1I:
Laplace Transforms

Definition-Laplace transform of standard functions-existence of Laplace Transform — Inverse
transform — First shifting Theorem, Transforms of derivatives and integrals — UNIT step
function — Second shifting theorem — Dirac’s delta function — Convolution theorem — Laplace
transform of Periodic function.Differentiation and integration of transform — solving Initial
value problems to ordinary differential equations with constant coefficients using Laplace
transforms.

Unit Outcomes:

Studentswill be able to
e Understandthe concept of Laplace transforms and find the Laplace transforms of
elementary functions.
e Find the Laplace transforms of general functions using its properties.
e Understand Laplace transforms of special functions (UNIT step function, UNIT
Impulse & Periodic).
e Apply Laplace transforms to solve Differential Equations.

UNIT-1V:
Fourier series

Determination of Fourier coefficients (Euler’s) — Dirichlet conditions for the existence
of Fourier series — functions having discontinuity-Fourier series of Even and odd functions —
Fourier series in an arbitrary interval — Half-range Fourier sine and cosine expansions- typical
wave forms - Parseval’s formula- Complex form of Fourier series.

Unit Outcomes:

Students will be able to
e Understand finding Fourier series expression of the given function.
e Determine Fourier coefficients (Euler’s) and identify existence of fourier series of the
given function.
e Expand the given function in Fourier series given in half range interval.
o Apply Fourier series to establish Identities among Euler coefficients.
e Find Fourier series of wave forms.
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UNIT-V:

Partial Differential Equations & Applications

Formation of partial differential equations by elimination of arbitrary constants and arbitrary
functions — Solution of first order PDEs by Lagrange’s method- Solution of non linear PDES
(Standard forms)-Solution of second order PDEs by Method of separation of variables —
Solutions of one dimensional wave equation, one dimensional heat equation under initial and
boundary conditions.

Unit Outcomes:

At the end of this UNIT, the studentswill be able to

Form Partial Differential Equations.

Solve Partial Differential Equations of first order.
Understandthe method of separation of variables.
Solve applications of Partial Differential Equations.

Course Outcomes:

After the completion of course, students will be able to

Understand the analyticity of complex functions and conformal mappings.

Apply Cauchy’s integral formula and Cauchy’s integral theorem to evaluate improper
integrals along contours.

Understand the usage of Laplace Transforms.

Evaluate the Fourier series expansion of periodic functions.

Formulate/solve/classify the solutions of Partial differential equations and also find
the solution of one dimensional wave equation and heat equation.

Text Books:

1.
2.

B.S.Grewal,““Higher Engineering Mathematics”, Khanna publishers, India.
Erwin Kreyszig,“Advanced Engineering Mathematics”, Wiley India

Reference Books:

1.
2.

B.V.Ramana,“Higher Engineering Mathematics”, Mc Graw Hill publishers.
Alan Jeffrey,“Advanced Engineering Mathematics”, Elsevier.
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(19A01301T) STRENGTH OF MATERIALS-I

Course Objectives:

e To make the student understand how to resolve forces and moments in a given system

e To demonstrate the student to determine the centroid and second moment of area

e Toimpart procedure for drawing shear force and bending moment diagrams for beams.

e To make the student able to analyze flexural stresses in beams due to different loads.

e To enable the student to apply the concepts of strength of materials in engineering
applications and design problems.

UNIT-I

Introduction to Mechanics: Basic Concepts, system of Forces Coplanar Concurrent Forces -
Components in Space Resultant -Moment of Forces and its Application - Couples and Resultant
of Force Systems. Equilibrium of system of Forces: Free body diagrams, Equations of
Equilibrium of Coplanar Systems and Spatial systems- Center of Gravity and moment of
inertia: Introduction — Centroids of rectangular, circular, I, L and T sections - Centroids of
built up sections. Area moment of Inertia: Introduction — Definition of Moment of Inertia of
rectangular, circular, I, L and T sections - Radius of gyration. Moments of Inertia of Composite
sections.

Unit Outcomes:

e Understand the basic concepts of forces
e Draw Free body Diagrams for forces
e Determine the centroid and moment of inertia for different cross section areas

UNIT — 11

Simple Stresses and Strains:

Types of stresses and strains — Hooke‘s law — Stress — strain diagram for mild steel — working
stress — Factor of safety — lateral strain, Poisson‘s ratio and volumetric strain — Elastic moduli
and the relationship between them — Bars of Varying section — Composite bars — Temperature
stresses. Strain energy — Resilience — Gradual, Sudden, impact and shock loadings — simple
applications.

Unit Outcomes
e Understand concepts of stresses, strains, elastic moduli and strain energy.
e Evaluate relations between different moduli
e Understand different type’s loadings

UNIT - I:
Shear Force and Bending Moment:
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Definition of beam — types of beams — Concept of Shear force and bending moment — S.F and
B.M diagrams for cantilever, simply supported and over changing beams subjected to point
loads, uniformly distributed load, uniformly varying loads and combination of these loads —
point of contra flexure — Relation between S.F, B.M and rate of loading at section of a beam.

Unit Outcomes

e Draw the shear force and bending moment diagrams for cantilevers, simply supported
beams and Overhanging beams with different loads
¢ Understand the relationship between shear force and bending moments

UNIT - 1V:

Flexural Stresses:

Theory of simple bending — Assumptions — Derivation of bending equation: M/l = f/Y = E/IR
— Neutral axis — Determination of bending stresses — Section modulus of rectangular and
circular sections (Solid and Hallow), I, T, Angle and Channel Sections — Design of simple
beam sections.

Unit Outcomes
e Derive bending equations
e Compute the flexural stresses for different cross sections.
e Design beam sections for flexure

UNIT - V:

Shear Stresses:

Derivation of formula-Shear stress distribution across various beam sections like rectangular,
circular, triangular, 1, T and angle sections. Combined bending and shear.

Analysis of trusses by Method of Joints & Sections.

Unit Outcomes
e Determine shear stresses for different shapes.
e Evaluate effect of combined bending and shear on sections

Course Outcomes:

On completion of the course, the student will be able to:

e Understand the different types of couples and force systems

e Determine the centroid and moment of inertia for different cross-sections

e Understand the concepts of stress, strain, generalized Hooke’s law, elastic moduli and
strain energy.

o Develop shear force and bending moment diagrams for different load cases.

e Compute the flexural stresses and shear stresses for different loading cases and
different cross-sections.

Text Books:
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1. S. Timoshenko, D.H. Young and J.V. Rao, “Engineering Mechanics”, Tata McGraw-
Hill Company.
2. Sadhu Singh, “Strength of Materials”, 11th edition2015, Khanna Publishers.

References:
1. S.S.Bhavikatti, “Strength of materials”, Vikas publishing house Pvt. Ltd.

2. R. Subramanian, “Strength of Materials”, Oxford University Press.

3. R. K. Bansal, “Strength of Materials”, Lakshmi Publications House Pvt. Ltd.

4. R.S. Khurmi and N.Khurmi, A text book of “Strength of Materials” “(Mechanics of
Solids)”, S Chand and Company Limited, Ramnagar, New Delhi-110 055
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(19A01302T) FLUID MECHANICS
Course Objectives:
To explain concepts of fluid mechanics used in Civil Engineering.
e To explain basics of statics, kinematics and dynamics of fluids and various measuring
techniques of hydrostatic forces on objects.
e To impart ability to solve engineering problems in fluid mechanics
e To enable the students measure quantities of fluid flowing in pipes, tanks and
channels

e To teach integral forms of fundamental laws of fluid mechanics to predict relevant
pressures, velocities and forces.

e To strengthen the students with fundamentals useful in application-intensive courses
dealing with hydraulics, hydraulic machinery and hydrology in future courses.

UNIT -I:

Basic concepts and definitions:

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

Unit Outcomes

1. Understand basic characteristics of fluids
2. Understand Newton’s Law of Viscosity

UNIT -II:

Fluid statics:

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

Unit Outcomes

e Understand concepts of fluid statics.

e Understand different equipment and their applications.

e Demonstrate stability of floating bodies
UNIT -111I:
Fluid kinematics:
Classification of fluid flow : steady and unsteady flow; uniform and non-uniform flow; laminar
and turbulent flow; rotational and irrotational flow; compressible and incompressible flow;
ideal and real fluid flow; one, two and three dimensional flows; Stream line, path line, streak
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line and stream tube; stream function, velocity potential function. One, two and three -
dimensional continuity equations in Cartesian coordinates.

Unit Outcomes

e Understand fundamentals of fluid kinematics
e Understands different types of fluid flows
e Derivation of Continuity equations of using Cartesian coordinates

UNIT -1V:

Fluid Dynamics:

Surface and body forces; Equations of motion - Euler’s equation; Bernoulli’s equation —
derivation; Energy Principle; Practical applications of Bernoulli’s equation : Venturimeter,
orifice meter and Pitot tube; Momentum principle; Forces exerted by fluid flow on pipe bend,;
Vortex Flow — Free and Forced; Definitions of Reynolds Number, Froude Number, Mach
Number, Weber Number and Euler Number;

Unit Outcomes

e Demonstrate applications of Bernoulli’s equations
e Experiment with different equipments under fluid flow
e Apply principles of fluid dynamics along with governing equations.

UNIT -V:

Analysis Of Pipe Flow: Energy losses in pipelines; Darcy — Weisbach equation; Minor losses
in pipelines; Hydraulic Grade Line and Total Energy Line; Concept of equivalent length —
Pipes in Parallel and Series.

Unit Outcomes

e Estimate Energy losses in pipelines
e Determine flow characteristics through Pipes.

Course Outcomes:

At the end of the course, the student will be able to:
e Understand the principles of fluid statics, kinematics and dynamics
e Familiarize basic terms used in fluid mechanics
e Understand flow characteristics and classify the flows
e Apply the continuity, momentum and energy principles
e Estimate various losses in flow through channels

Text Books:
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1. P. M. Modi and S. M. Seth, “Hydraulics and Fluid Mechanics”, Standard Book House
2. C. S. P. Ojha, R. Berndtsson and P. N. Chadramouli, “Fluid Mechanics and
Machinery”, Oxford University Press, 2010.

References:

=

S.C.Gupta, “Fluid Mechanics and Hydraulic Machines”, Pearson publication

R. K. Bansal, A text of “Fluid Mechanics and Hydraulic Machines”, Laxmi
Publications (P) Ltd., New Delhi.

K. Subrahmanya, “Theory and Applications of Fluid Mechanics”, Tata McGraw Hill
N. Narayana Pillai, Principles of “Fluid Mechanics and Fluid Machines”,
Universities Press Pvt Ltd, Hyderabad. 3™ Edition 2009.

5. K. Subramanya, Open Channel flow, Tata Mc.Grawhill Publishers.
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Course Objectives:

e To make the student to get well conversant with the fundamentals of various basic
methods and instruments of surveying.

e To introduce to the students in identifying reduced level of the ground and its profile for
finding areas and volumes of embankments and cuttings.

e To make the student to use angular measuring instruments for horizontal and vertical
control.

e To enable the student to set simple horizontal curves.

e To introduce the knowledge construction surveys and usage of modern instrument such
as total station.

UNIT-1I:

Introduction and Basic Concepts: Introduction, Objectives, classification and principles of
surveying, Scales, Shrinkage of Map, Conventional symbols and Code of Signals, Surveying
accessories, phases of surveying. Measurement of Distances and Directions Linear distances-
Approximate methods, Direct Methods- Chains- Tapes, ranging, Tape corrections, indirect
methods- optical methods- E.D.M. method.

Prismatic Compass- Bearings, included angles, Local Attraction, Magnetic Declination, and
dip.

Plane table surveying: Introduction, accessories, setting up of plane table, techniques, testing,
adjustments, errors, advantages and disadvantages.

Unit Outcomes

e To impart basic concepts of surveying.
e To introduce the usage and applications of linear and angular measurements through
chain, tape, compass and plane table.

UNIT - II:

Levelling - Basics definitions, types of levels and levelling staves, temporary adjustments,
methods of levelling, booking and Determination of levels- HI Method-Rise and Fall method,
Effect of Curvature of Earth and Refraction.

Contouring- Characteristics and uses of Contours, Direct & Indirect methods of contour
surveying, interpolation and sketching of Contours.

Computation of Areas and Volumes: Areas - Determination of areas consisting of irregular
boundary and regular boundary, Planimeter. Volumes - Computation of areas for level section
and two level sections with and without transverse slopes, determination of volume of earth
work in cutting and embankments, volume of borrow pits, capacity of reservoirs.

Unit Outcomes
63 Page



e To impart basic principles in levelling and contouring.
e To calculate the areas of irregular boundaries and volumes of earth work quantities.

UNIT - 111:

Theodolite Surveying: Types of Theodolites, Fundamental Lines, temporary adjustments,
measurement of horizontal angle by repetition method and reiteration method, measurement of
vertical Angle, Trigonometrical levelling when base is accessible and inaccessible.
Traversing: Methods of traversing, traverse computations and adjustments, Gale’s traverse
table, Omitted measurements.

Unit Outcomes

e To impart basic principles in Trigonometric levelling.
e Toinculcate the knowledge of traversing.

UNIT - IV:

Tacheometric Surveying: Principles of Tacheometry, stadia and tangential methods of
Tacheometry.

Curves: Types of curves and their necessity, elements of simple circular curve, setting out of
simple horizontal circular curves.

Unit Outcomes

e To impart basic principles in Tacheometric surveying.
e To inculcate the knowledge of simple horizontal circular curve setting.

UNIT - V:

Construction surveys: Introduction-staking out buildings-pipelines and sewers-highways-
culverts. Bridge surveys-determining the length of a bridge-locating centres of piers- surface
surveys and tunnel alignment-underground surveys-connection of surface and underground
surveys-levelling in tunnels.

Total station Surveying: Basic principles, applications, comparison with conventional
surveying. Electromagnetic wave theory - electromagnetic distance measuring system -
principle of working and EDM instruments.

Unit Outcomes:
e To induce the knowledge of construction surveying.
e To inculcate the knowledge of advanced surveying instrument such as total station.

Course Outcomes:

At the end of the course, the student will be able to:
e Calculate angles, distances and levels
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Identify data collection methods and prepare field notes
Understand the working principles of survey instruments
Estimate the volumes of earth work
Able to use modern survey instruments.

Text Books:
1. S.S Bhavikatti, “Surveying theory and Practice”, 2" edition, Dreamtech press,
Wiley distributors.
2. C.Venkatramaiah, “Text book of surveying”, 2" edition, Universities press, 2018
3. Hoffman. B, H. Lichtenegga and J. Collins, Global Positioning System —“Theory
and Practice”, Springer -Verlag Publishers, 2001.

References:

1. Arthur R Benton and Philip J Taety, “Elements of Plane Surveying”, McGraw Hill —
2000.

2. Arora K R “Surveying” Vol 1, 2 & 3, Standard Book House, Delhi, 2004.

3. B. C. Punmia, Ashok Kumar Jain and Arun Kumar Jain,“Surveying” (Vol - 1, 2 &
3), - Laxmi Publications (P) Itd., New Delhi.

4. Chandra A M, “Plane Surveying”, New Age International Pvt. Ltd., New Delhi, 2002.

5. Bhavikatti “Surveying” Vikas publishing house Itd.

6. S K Duggal, “Surveying” (Vol — 1 & 2), Tata McGraw Hill Publishing Co. Ltd. New
Delhi, 2004.

7. R. Agor Khanna Publishers 2015 “Surveying and leveling”.

o

R. Subramanian, “Surveying and leveling” Oxford university press, New Delhi.

9. Chandra A M, “Higher Surveying”, New age International Pvt. Ltd., Publishers, New
Delhi, 2002.

10. S.S Bhavikatti “Surveying and Levelling”, Vol. 1 and 2, Dreamtech press, Wiley

distributors.
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(19A01304) BUILDING MATERIALS AND CONSTRUCTION

Course objectives:

To impart knowledge on basic building materials such as stone and clay products.
To teach properties of binding materials such as gypsum, lime and cement.

To disseminate knowledge on ferrous and non ferrous materials and its applications.
To explain basic concepts of building components such as stair case and masonry.
To describe the properties and applications of plumbing, electrical and sanitary
fittings.

To explain the methodology of surface finishes such as pointing, distempering and
painting.

UNIT -1

Basic Building materials

Properties and characteristics of Basic building materials — Stone —characteristics of good
building stone-types of stone masonry - bricks —characteristics of good quality bricks-
manufacturing of bricks-types of bonds in brick work- Cavity wall & hollow block construction
- tiles-types of tiles- sand —sources of sand — properties of sand.

Unit Outcomes:

To understand the properties of stones,.
To understand the properties of Bricks.
To understand the properties of Tiles and sand.

UNIT - II:

Binding Materials

Properties and characteristics of Binding materials —Gypsum: properties of gypsum plaster,
building products made of gypsum and their uses. Lime: Manufacture of lime, classifications
of limes, properties of lime- putty-characteristics and usageCement: Raw materials used,
Process of Manufacturing, Chemical composition, Bouge's Compounds - Types of cement,
Tests on cement — Uses of cement.

Unit Outcomes:

To understand the properties of Gypsum.
To understand the properties of Lime.
To conduct test on Cement.

UNIT - 1:

Ferrous & Non-Ferrous Materials

Steel —characteristics of reinforcing steel — Hardness, Tensile, Compression, Impact, wear, and
corrosion testing, Micro hardness and indentation fracture toughness, Creep and stress rupture
tests, fatigue testing — steel fibers and its applications—Plastics: classification, advantages of
plastics, Mechanical properties and use of plastic in construction — polypropylene fibers and
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its applications—Glass: Ingredients, properties, types and use in construction — Glass fibers and
its applications

Unit Outcomes:
e To conduct various tests for determining the characteristics of steel
e To understand the properties of Plastics as building material
e To understand the properties of glass as building material.

UNIT - 1V:

Basics of Building Components:

Components of building, area considerations, Construction Principle and Methods for layout,
Damp proofing, antitermite treatment in buildings, Vertical circulation means: stair cases and
their types. Different types of floors, and flooring materials.

Unit Outcomes:
e To understand the construction procedure of staircase.
e To understand the construction procedure of various types of floorings

UNIT - V:

Internal and External Fittings of a Building:

Doors and Windows: Construction details, types of doors and windows and their relative
advantages & disadvantages. Types of roof — Lintelsand Chajjas, Water Supply and Sanitary
fittings (Plumbing), Electric Fittings, Mechanical Lifts and Escalators, Fire Fighting and Fire
Protection of Buildings. Plastering and its types, pointing, Distempering, Colour washing,
Painting .

Unit Outcomes:

e To understand the components of doors and windows
e To gain knowledge on plumbing and electrical fittings in building construction
e To learn the procedures for surface finishes such as Plastering, Pointing and Painting

Course Outcomes:
At the end of the course, the student will be able
e To understand the characteristics of various building materials such as stone and
clay product.
e To evaluate the properties of the binding materials for their suitability in building
construction.
e To apply the ferrous and non-ferrous materials in building construction.
e To understand the construction procedure of various building components such as
stair cases, masonry and flooring.
e To understand the installation of electrical, sanitary and plumbing fittings in
buildings.

Text Books:
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1. SK Duggal, “Building Materials” New Age International

BC Punmia, “Building Construction” Laxmi Publication.

3. G.C Sahu and Joygopal Jena, “Building materials and construction”, Mc Graw Hill
Education

N

References:

1. PC Varghese, “Building Materials” PHI

2. Mehta, “Building Construction Principles, Materials & Systems” 2/e, Pearson
Education Noida.

3. Sandeep Mantri, “Practical building Construction and its Management” Satya
Publisher, New Delhi.

4. Adams, “Adams’ Building Construction Adams” CRC Press Taylor & Francis
Group.
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(19A05304T)PYTHON PROGRAMMING

Course Objectives:

e To learn the fundamentals of Python

e To elucidate problem-solving using a Python programming language

e To introduce a function-oriented programming paradigm through python
e To get training in the development of solutions using modular concepts
e To introduce the programming constructs of python

UNIT —I:
Introduction: What is a program, Running python, Arithmetic operators, Value and Types.

Variables, Assignments and Statements: Assignment statements, Script mode, Order of
operations, string operations, comments.

Functions: Function calls, Math functions, Composition, Adding new Functions, Definitions
and Uses, Flow of Execution, Parameters and Arguments, Variables and Parameters are local,
Stack diagrams, Fruitful Functions and Void Functions, Why Functions.

Unit Outcomes:

Student should be able to
e List the basic constructs of Python.
e  Solve the problems by applying modularity principle.

UNIT - II:

Case study: The turtle module, Simple Repetition, Encapsulation, Generalization, Interface
design, Refactoring, docstring.

Conditionals and Recursion: floor division and modulus, Boolean expressions, Logical
operators, Conditional execution, Alternative execution, Chained conditionals, Nested
conditionals, Recursion, Infinite Recursion, Keyboard input.

Fruitful Functions: Return values, Incremental development, Composition, Boolean
functions, more recursion, Leap of Faith, Checking types,

Unit Outcomes:

Student should be able to
e  Apply the conditional execution of the program.
e  Apply the principle of recursion to solve the problems.

UNIT-II:
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Iteration: Reassignment, Updating variables, The while statement, Break, Square roots,
Algorithms.

Strings: A string is a sequence, len, Traversal with a for loop, String slices, Strings are
immutable, Searching, Looping and Counting, String methods, The in operator, String
comparison.

Case Study: Reading word lists, Search, Looping with indices.

Lists: List is a sequence, Lists are mutable, Traversing a list, List operations, List slices, List
methods, Map filter and reduce, Deleting elements, Lists and Strings, Objects and values,
Aliasing, List arguments.

Unit Outcomes:

Student should be able to
e  Use the data structure list.
e  Design programs for manipulating strings.

UNIT - IV:

Dictionaries: A dictionary is a mapping, Dictionary as a collection of counters, Looping and
dictionaries, Reverse Lookup, Dictionaries and lists, Memos, Global Variables.

Tuples: Tuples are immutable, Tuple Assignment, Tuple as Return values, Variable-length
argument tuples, Lists and tuples, Dictionaries and tuples, Sequences of sequences.

Files: Persistence, Reading and writing, Format operator, Filename and paths, Catching
exceptions, Databases, Pickling, Pipes, Writing modules.

Classes and Objects: Programmer-defined types, Attributes, Instances as Return values,
Objects are mutable, Copying.

Classes and Functions:

Unit Outcomes:

Student should be able to
e Apply object orientation concepts.
e  Use data structure dictionaries.
e Organize data in the form of files.

UNIT - V:

Classes and Functions: Time, Pure functions, Modifiers, Prototyping versus Planning
Classes and Methods: Object oriented features, Printing objects, The init method, The
__str__method, Operator overloading, Type-based Dispatch, Polymorphism, Interface and
Implementation

Inheritance: Card objects, Class attributes, Comparing cards, decks, Printing the Deck, Add
Remove shuffle and sort, Inheritance, Class diagrams, Data encapsulation.

The Goodies: Conditional expressions, List comprehensions, Generator expressions, any and
all, Sets, Counters, defaultdict, Named tuples, Gathering keyword Args,

Unit Outcomes:
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Student should be able to
e Plan programs using object orientation approach.
e lllustrate the principle of inheritance.

Course Outcomes:

Student should be able to
e  Apply the features of Python language in various real applications.
e  Select appropriate data structure of Python for solving a problem.
e Design object oriented programs using Python for solving real-world problems.
e  Apply modularity to programs.

Text Books:
1. Allen B. Downey, “Think Python”, 2" edition, SPD/O’Reilly, 2016.

Reference Books:

1. Martin C.Brown, “The Complete Reference: Python”, McGraw-Hill, 2018.
2. Kenneth A. Lambert, B.L. Juneja, “Fundamentals of Python”, CENGAGE, 2015.
3. R.Nageswara Rao, “Core Python Programming”, 2" edition, Dreamtech Press, 2019
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(19A52301) UNIVERSAL HUMAN VALUES 2: UNDERSTANDINGHARMONY
(Common to all)

Introduction:

This course discusses the role of human values in one’s family. It, very briefly, touches issues
related to their role in the society and the nature, which needs to be discussed at length in one
more semester for which the foundation course names as”H-102 Universal Human Values 2
: “Understanding Harmony” is designed which may be covered in their III or IV Semester.

In the Induction Program, students would get an initial exposure to human
valuesthroughUniversalHumanValues—I.Thisexposureistobeaugmentedby this
compulsory full semester foundationcourse.

Course Objective:

The objective of the course is four fold:

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

e Understanding (or developing clarity) of the harmony in the human being, family,
society andnature/existence

e Strengthening ofself-reflection.

e Development of commitment and courage toact.

COURSE TOPICS:
The course has 28 lectures and 14 practice sessions in 5 modules:

Unit -1;

Course Introduction - Need, Basic Guidelines, Content and Process for Value Education

e Purpose and motivation for the course, recapitulation from Universal HumanValues-
I

e Self-Exploration—what is it? - Its content and process; ‘Natural Acceptance’ and
Experiential VValidation- as the process for self-exploration

e Continuous Happiness and Prosperity- A look at basic Human Aspirations

¢ Right understanding, Relationship and Physical Facility- the basic requirements for
fulfilment of aspirations of every human being with their correct priority

e Understanding Happiness and Prosperity correctly- A critical appraisal of the
current scenario

e Method to fulfil the above human aspirations: understanding and living in harmony
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at various levels.

Include practice sessions to discuss natural acceptance in human being as the innate
acceptance for living with responsibility (living in relationship, harmony and co-existence)
rather than as arbitrariness in choice based on liking-disliking

Unit -2:

Understanding Harmony in the Human Being - Harmony in Myself!

e Understanding human being as a co-existence of the sentient ‘I’ and the material
‘Body’

e Understanding the needs of Self (‘I’) and ‘Body”’ - happiness and physical facility

e Understanding the Body as an instrument of ‘I’ (I being the doer, seer and enjoyer)

e Understanding the characteristics and activities of ‘I’ and harmony in ‘I’

e Understanding the harmony of | with the Body: Sanyam and Health; correct appraisal
of Physical needs, meaning of Prosperity in detail

ePrograms to ensure Sanyam andHealth.

Include practice sessions to discuss the role others have played in making material goods
available to me. Identifying from one’s own life. Differentiate between prosperity and
accumulation. Discuss program for ensuring health vs dealing with disease

Unit -3:

Understanding Harmony in the Family and Society- Harmony in Human- Human
Relationship

eUnderstanding values in human-human relationship; meaning of Justice (nine
universal values in relationships) and program for its fulfilment to ensure mutual
happiness; Trust and Respect as the foundational values of relationship

e Understanding the meaning of Trust; Difference between intention and competence

eUnderstanding the meaning of Respect, Difference between respect and
differentiation; the other salient values in relationship

eUnderstanding the harmony in the society (society being an extension of family):
Resolution, Prosperity, fearlessness (trust) and co-existence as comprehensive
Human Goals

eVisualizing a universal harmonious order in society- Undivided Society, Universal
Order- from family to world family.

Include practice sessions to reflect on relationships in family, hostel and institute as
extended family, real life examples, teacher-student relationship, goal of education etc.
Gratitude as a universal value in relationships. Discuss with scenarios. Elicit examples
from students’ lives

73 Page



Unit -4:
Understanding Harmony in the Nature and Existence - Whole existence as
Coexistence

e Understanding the harmony in theNature

e Interconnectedness and mutual fulfilment among the four orders of nature-
recyclability and self-regulation innature

e Understanding Existence as Co-existence of mutually interacting units in all-
pervasivespace

e Holistic perception of harmony at all levels ofexistence.

Include practice sessions to discuss human being as cause of imbalance in nature (film
“Home” can be used), pollution, depletion of resources and role of technology etc.

Unit -5:
Implications of the above Holistic Understanding of Harmony on
Professional Ethics

¢ Natural acceptance of humanvalues
e Definitiveness of Ethical HumanConduct

eBasis for Humanistic Education, Humanistic Constitution and Humanistic
UniversalOrder

e Competence in professional ethics: a. Ability to utilize the professional competence
for augmenting universal human order b. Ability to identify the scope and
characteristics of people friendly and eco-friendly production systems, c. Ability
to identify and develop appropriate technologies and management patterns for
above productionsystems.

e Case studies of typical holistic technologies, management models and
productionsystems

e Strategy for transition from the present state to Universal Human Order: a. At the
level of individual: as socially and ecologically responsible engineers,
technologists and managers b. At the level of society: as mutually enriching
institutions andorganizations

e Sum up.

Include practice Exercises and Case Studies will be taken up in Practice (tutorial) Sessions
eg. To discuss the conduct as an engineer or scientist etc.

Text Book

1. R R Gaur, R Asthana, G P Bagaria, “A Foundation Course in Human Values and
Professional Ethics”, 2" Revised Edition, Excel Books, New Delhi, 2019. ISBN 978-
93-87034-47-1
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2. R R Gaur, R Asthana, G P Bagaria, “Teachers’ Manual for A Foundation Course in
Human Values and Professional Ethics”, 2" Revised Edition, Excel Books, New Delhi,
2019. ISBN 978-93-87034-53-2

Reference Books
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JeevanVidya: EkParichaya, ANagaraj, JeevanVidyaPrakashan, Amarkantak, 1999.
A.N.Tripathi, “HumanValues”, NewAgelntl.Publishers,NewDelhi,2004.
The Story of Stuff (Book).
. MohandasKaramchandGandhi “TheStoryofMyExperimentswithTruth”
. E. FSchumacher. “Small is Beautiful”
SlowisBeautiful —CecileAndrews

J C Kumarappa “Economy of Permanence”

PanditSunderlal “Bharat Mein Angreji Raj”
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Dharampal, “Rediscovering India”
Mohandas K.Gandhi, “Hind Swaraj or Indian Home Rule”

. India Wins Freedom - Maulana Abdul Kalam Azad
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. Vivekananda - Romain Rolland(English)
. Gandhi - Romain Rolland (English)
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MODE OF CONDUCT (L-T-P-C 2-1-0-2)

Lecture hours are to be used for interactive discussion, placing the proposals about the
topics at hand and motivating students to reflect, explore and verify them.Tutorial hours
are to be used for practice sessions.

While analyzing and discussing the topic, the faculty mentor’s role is in pointing to
essential elements to help in sorting them out from the surface elements. In other words,
help the students explore the important or critical elements.

In the discussions, particularly during practice sessions (tutorials), the mentor encourages
the student to connect with one’s own self and do self-observation, self-reflection and self-
exploration.

Scenarios may be used to initiate discussion. The student is encouraged to take up
“ordinary” situations rather than” extra-ordinary” situations. Such observations and their
analyses are shared and discussed with other students and faculty mentor, in a group
sitting.

Tutorials (experiments or practical) are important for the course. The difference is that the
laboratory is everyday life, and practicals are how you behave and work in real life.
Depending on the nature of topics, worksheets, home assignments and/or activities are
included. The practice sessions (tutorials) would also provide support to a student in
performing actions commensurate to his/her beliefs. It is intended that this would lead to
development of commitment, namely behaving and working based on basic humanvalues.

OUTCOME OF THECOURSE:
By the end of the course,
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Students are expected to become more aware of themselves, and their surroundings
(family, society, nature)

They would become more responsible in life, and in handling problems with
sustainable solutions, while keeping human relationships and human nature in
mind.

They would have better critical ability.

They would also become sensitive to their commitment towards what they have
understood (human values, human relationship and human society).

It is hoped that they would be able to apply what they have learnt to their own self
in different day-to-day settings in real life, at least a beginning would be made in
thisdirection.
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY ANANTAPUR
B.Tech (CE)- I1-1 Sem L TPC
0 03 15
(19A01301P) STRENGTH OF MATERIALS LABORATORY

Course objectives:

By performing this laboratory, the student will be able to know the structural behavior of
various materials.

e Tension test.

e Bending test on (Steel/Wood) Cantilever beam.
e Bending test on simply supported beam.

e Torsion test.

e Hardness test.

e Compression test on Open coiled springs
e Compression test on Closely coiled springs
e Compression test on wood/ concrete

e lzod/ Charpy Impact test on metals

e Shear test on metals

e Use of electrical resistance strain gauges.

e Continuous beam — deflection test.

Course Outcomes:

By performing the various tests in this laboratory the student will be able to know the structural
behaviour various structural elements when subjected to external loads
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY ANANTAPUR
B.Tech (CE)- I1-1 Sem L TPC
0 03 15
(19A01302P) FLUID MECHANICS LABORATORY
Course objectives:

By performing this laboratory, the student will be able to know the fluid flow
measurements by considering different types flow measurement devices.

e  Verification of Bernoulli’s equation.

e Calibration of Venturimeter.

e Calibration of Orifice meter

e Determination of Coefficient of discharge for a small orifice by constant head
method.

e Determination of Coefficient of discharge for a small orifice by variable head method.

e Determination of Coefficient of discharge for an external mouth piece by Constant
head method.

e Determination of Coefficient of discharge for an external mouth piece by variable
head method.

e Calibration of contracted Rectangular Notch.

e Calibration of contracted Triangular Notch.

e  Determination of friction factor

e Determination of loss of head in a sudden contraction.

e  Determination of loss of head in a sudden Expansion.

Course Outcomes:
By performing the various tests in this laboratory the student will be able to know the

principles of discharge measuring devices and head loss due to sudden contraction and
expansion in pipes.
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY ANANTAPUR
B.Tech (CE)- I1-1 Sem L TPC
0 03 15
(19A01303P) SURVEYING LABORATORY

Course objectives:

By performing this laboratory, the student will be able to know the usage of various
surveying equipments and their practical applicability.

e Setting up of Right angles using cross staff

¢ Plane table survey; finding the area of a given boundary

e Two Point Problem by the plane table survey.

e Fly levelling: Height of the instrument method and rise and fall method.

e Fly levelling; Longitudinal Section and Cross sections of a given road profile.

e Theodolite Survey: Determining the Horizontal and Vertical Angles

e Finding the distance between two inaccessible points using Theodolite

e Tachometric survey: Heights and distance problems using tachometric principles.
e One Exercise on Curve setting.

e Total Station Determination of area using total station. Traversing and Contouring
e Total Station: Determination of Remote height.

e Developing a Contour map

Course Outcomes:
By performing the various tests in this laboratory the student will be able to know the principles

of surveying in chain surveying, compass surveying, plane table surveying, levelling, thedolite
surveying and total station
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY ANANTAPUR
B.Tech (CE)- I1-1 Sem L TPC
3 00 O

(19A99301) ENVIRONMENTAL SCIENCE

Course Objectives:

e To make the students to get awareness on environment

e To understand the importance of protecting natural resources, ecosystems for future
generations and pollution causes due to the day to day activities of human life

e To save earth from the inventions by the engineers.

UNIT - I:

Multidisciplinary Nature of Environmental Studies: — Definition, Scope and Importance —
Need for Public Awareness.

Natural Resources : Renewable and non-renewable resources — Natural resources and
associated problems — Forest resources — Use and over — exploitation, deforestation, case
studies — Timber extraction — Mining, dams and other effects on forest and tribal people —
Water resources — Use and over utilization of surface and ground water — Floods, drought,
conflicts over water, dams — benefits and problems — Mineral resources: Use and exploitation,
environmental effects of extracting and using mineral resources, case studies — Food resources:
World food problems, changes caused by agriculture and overgrazing, effects of modern
agriculture, fertilizer-pesticide problems, water logging, salinity, case studies. — Energy
resources:

Unit Outcomes

e To know the importance of public awareness
e To know about the various resources

UNIT —II:

Ecosystems: Concept of an ecosystem. — Structure and function of an ecosystem — Producers,
consumers and decomposers — Energy flow in the ecosystem — Ecological succession — Food
chains, food webs and ecological pyramids — Introduction, types, characteristic features,
structure and function of the following ecosystem:

a. Forest ecosystem.

b Grassland ecosystem

C. Desert ecosystem

d Aquatic ecosystems (ponds, streams, lakes, rivers, oceans, estuaries)

Biodiversity And Its Conservation : Introduction 0 Definition: genetic, species and
ecosystem diversity — Bio-geographical classification of India — Value of biodiversity:
consumptive use, Productive use, social, ethical, aesthetic and option values — Biodiversity at
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global, National and local levels — India as a mega-diversity nation — Hot-sports of biodiversity
— Threats to biodiversity: habitat loss, poaching of wildlife, man-wildlife conflicts —
Endangered and endemic species of India — Conservation of biodiversity: In-situ and Ex-situ
conservation of biodiversity.

Course Outcomes:

e To know about various echo systems and their characteristics
e To know about the biodiversity and its conservation

UNIT — 11
Environmental Pollution: Definition, 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 hazards

Solid Waste Management: Causes, effects and control measures of urban and industrial
wastes — Role of an individual in prevention of pollution — Pollution case studies — Disaster
management: floods, earthquake, cyclone and landslides.

Course Outcomes:

e To know about the various sources of pollution.
e To know about the various sources of solid waste and preventive measures.
e To know about the different types of disasters and their managerial measures.

UNIT - IV:

Social Issues And The Environment: From Unsustainable to Sustainable development —
Urban problems related to energy — Water conservation, rain water harvesting, watershed
management — Resettlement and rehabilitation of people; its problems and concerns. Case
studies — Environmental ethics: Issues and possible solutions — Climate change, global
warming, acid rain, ozone layer depletion, nuclear accidents and holocaust. Case Studies —
Wasteland reclamation. — Consumerism and waste products. — Environment Protection Act. —
Air (Prevention and Control of Pollution) Act. — Water (Prevention and control of Pollution)
Act — Wildlife Protection Act — Forest Conservation Act — Issues involved in enforcement of
environmental legislation — Public awareness.

Course Outcomes:
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e To know about the social issues related to environment and their protection acts.
e To know about the various sources of conservation of natural resources.
e To know about the wild life protection and forest conservation acts.

UNIT -V

Human Population And The Environment: Population growth, variation among nations.
Population explosion — Family Welfare Programmes. — Environment and human health —
Human Rights — Value Education — HIV/AIDS — Women and Child Welfare — Role of
information Technology in Environment and human health — Case studies.

Field Work: Visit to a local area to document environmental assets River/forest
grassland/hill/mountain — Visit to a local polluted site-Urban/Rural/Industrial/Agricultural
Study of common plants, insects, and birds — river, hill slopes, etc..

Unit Outcomes:
e To know about the population explosion and family welfare programmes.
e To identify the natural assets and related case studies.

Course Outcomes:

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

e Grasp multidisciplinary nature of environmental studies and various renewable and
nonrenewable resources.

e Understand flow and bio-geo- chemical cycles and ecological pyramids.

e Understand various causes of pollution and solid waste management and related
preventive measures.

e About the rainwater harvesting, watershed management, ozone layer depletion and waste
land reclamation.

e Casus of population explosion, value education and welfare programmes.

TEXT BOOKS:

1. Text book of Environmental Studies for Undergraduate Courses Erach Bharucha for
University Grants Commission, Universities Press.

2. Palaniswamy,“Environmental Studies”, Pearson education

S.Azeem Unnisa, “Environmental Studies” Academic Publishing Company

4. K.Raghavan Nambiar, “Text book of Environmental Studies for Undergraduate
Courses as per UGC model syllabus”, Scitech Publications (India), Pvt. Ltd.

w

REFERENCES:
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. Deeksha Dave and E.Sai Baba Reddy,“Textbook of Environmental Science”, Cengage
Publications.

. M.Anji Reddy, “Text book of Environmental Sciences and Technology”, BS
Publication.

. J.P.Sharma, Comprehensive Environmental studies, Laxmi publications.

. J. Glynn Henry and Gary W. Heinke, “Environmental Sciences and Engineering”,

Prentice hall of India Private limited

G.R.Chatwal, “A Text Book of Environmental Studies” Himalaya Pubilishing House
Gilbert M. Masters and Wendell P. Ela, “Introduction to Environmental Engineering
and Science, Prentice hall of India Private limited.
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY ANANTAPUR
B.Tech (CE)- I1-11 Sem L TPC
2 10 3

(19A01401) STRENGTH OF MATERIALS-II

Course Objectives

e To teach the student with basic concepts for determination of principal stresses and
strains in various structural elements.

e To demonstrate analytical methods for determining strength & stiffness and assess
stability of structural members.

e To make the student analyze circular shafts subjected to torsion

e To make the student determine critical loads for columns with different end
conditions.

UNIT-I:

Compound Stresses and Strains:

Two dimensional system, stress at a point on a plane, principal stresses and principal planes,
Mobhr circle of stress, and its applications. Two dimensional stress-strain system, principal
strains and principal axis of strain, circle of strain.

Unit Outcomes:

o Identify critical planes in two dimensional stress systems
e Estimate principals stresses
e Assess safety of structural elements under principal stresses

UNIT —II:

Deflection of Beams:

Uniformbending — slope, deflection and radius of curvature — Differential equation for elastic
line of a beam — Double integration and Macaulay’s methods. Determination of slope and
deflection for cantilever and simply supported beams under point loads, U.D.L. uniformly
varying load-Mohr’s theorems — Moment area method — application to simply supported and
overhanging beams- analysis of propped cantilever beams under UDL and point loads.

Unit Outcomes:

e Understand types of loads acting on beams
e Compute slopes and deflections of beams with different boundary conditions
o Evaluate effect of different loads on propped cantilever beams

UNIT —I11:

Torsion:

Theory of pure torsion — Assumptions and Derivation of Torsion formula for circular shaft —

Torsional moment of resistance — Polar section modulus — power transmission through shafts
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— Combined bending and torsion —. Springs -Types of springs — deflection of close coiled
helical springs under axial pull and axial couple — Carriage or leaf springs.

Unit Outcomes

¢ Analyze members subjected to torsion, combined torsion and bending moment
e Calculate power transmission through shafts
e Estimate energy absorption in springs.

UNIT -1V:

Direct and Bending stresses:

Introduction-eccentric loading — columns with eccentric loading — symmetrical columns with
eccentric loading about one axis —about two axes — Unsymmetrical columns with eccentric
loading — limit of eccentricity.

Theories of failure:
Maximum Principal stress theory- Maximum shear stress theory- Maximum strain theory-
Maximum strain energy theory-Maximum distorsion energy theory

Unit Outcomes:

e To know about the effect of eccentricity effect in columns
e To know about the various theories of failures.

UNIT -V:

Columns and Struts:

Introduction — classification of columns — Axially loaded compression members — Euler’s

crippling load theory — derivation of Euler’s critical load formulae for various end conditions

— Equivalent length — Slenderness ratio — Euler’s critical stress — Limitations of Euler’s theory

— Rankine — Gordon formula — eccentric loading and Secant formula — Prof. Perry’s formula.
Unit Outcomes

e Classify columns

e Understand Euler’s theory on columns and assess crippling loads
e Analyze compression members using different theories

e Assess load carrying capacity using different formulae

Course Outcomes:

On completion of the course, the student will be able to:
Understand principal stresses and principal planes.

e Determine deflection at any point on a beam under simple and combined loads
e Analyze members under torsion, deformation in springs,
e Know the effect of eccentricity of load in columns; apply failure criteria to implement

in design of structural members.
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e Know the crippling load for the columns.
Text Books:

1. R.S.Khurmi and N.Khurmi, “Strength of Materials (Mechanics of Solids)”, S Chand
And Company Limited, Ramnagar, New Delhi-110 055

2. R. K. Bansal, “Strength of Materials”, Laxmi Publications (P) Ltd., New Delhi.

3. B.S. Basavarajaiah and P. Mahadevappa, “Strength of Materials” 3" Edition 2010, in
SI UNITs, Universities Press Pvt Ltd, Hyderabad.

4. S.S. Bhavikatti, “Strength of Materials”, Fourth edition, Vikas Publishing House,
Pvt. Ltd.

References:
1. B. C. Punmia Strength of Materials by.- Laxmi publications.
2. D. S. Prakasa Rao Strength of Materials by, Universities Press Pvt Ltd, Hyderabad.

3. Schaum’s outline series Strength of Materials, Mc Graw hill International Editions.
4. L.S. Srinath, Strength of Materials, Macmillan India Ltd., New Delhi.
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY ANANTAPUR
B.Tech (CE)- I1-11 Sem L TPC
2 10 3

(19A01402T) HYDRAULICS AND HYDRAULIC MACHINERY

Course Objectives:

e To Introduce concepts of laminar and turbulent flows

e To teach principles of uniform and non-uniform flows through open channel.
e To impart knowledge on design of turbines.

e To impart knowledge on design of pumps.

UNIT -I:

Laminar & Turbulent flow in pipes:

Laminar Flow- Laminar flow through: circular pipes, annulus and parallel plates. Stoke’s law,
Measurement of viscosity. Reynolds experiment, Transition from laminar to turbulent flow.
Resistance to flow of fluid in smooth and rough pipes-Moody’s diagram — Introduction to
boundary layer theory.

Unit Outcomes

e Understand Laminar Flow through plates
e Understand Turbulent flow and transition
e Apply energy and momentum principles to fluid flow situations
e Solve problems for forces in static and moving fluids
UNIT -II:

Uniform flow in Open Channels:

Open Channel Flow-Comparison between open channel flow and pipe flow, geometrical
parameters of a channel, classification of open channels, classification of open channel flow,
Velocity Distribution of channel section. Uniform Flow-Continuity Equation, Energy Equation
and Momentum Equation, Characteristics of uniform flow, Chezy’s formula, Manning’s
formula. Computation of Uniform flow.

Unit Outcomes

e Differentiate open and closed channel flows
e Understand different formulae on open channel flow
e Design open-channel flow systems.

UNIT HlI:

Non-Uniform flow in Open Channels:

Specific energy, critical flow, discharge curve, Specific force, Specific depth, and Critical
depth. Measurement of Discharge and Velocity — Broad Crested Weir. Gradually Varied Flow-
Dynamic Equation of Gradually Varied Flow. Hydraulic Jump and classification - Elements
and characteristics- Energy dissipation.
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Unit Outcomes

e Understand the concepts of varying flow in pipes

e Measure discharge and velocity

e Understand gradually varied flow

e Solve introductory problems of forces and dynamics
UNIT -IV:

Impact of Jets: Hydrodynamic force of jets on stationary and moving flat, inclined and curved
vanes - velocity triangles at inlet and outlet - Work done and efficiency

Hydraulic Turbines: Classification of turbines; pelton wheel and its design. Francis turbine
and its design - efficiency - Draft tube: theory - characteristic curves of hydraulic turbines.
Cavitation: causes and effects.

Unit Outcomes

e Understand hydrodynamic force of jets different vanes
e Calculate efficiency of jets
e Understand and design Pelton wheel, Francis and Kaplan turbine

UNIT -V:

Pumps:

Working principles of a centrifugal pump, work done by impeller; heads, losses and
efficiencies; minimum starting speed; Priming; specific speed; limitation of suction lift,
net positive suction head (NPSH); Performance and characteristic curves; Cavitation
effects; Multistage centrifugal pumps; troubles and remedies — Introduction to Reciprocating
Pump.

Unit Outcomes

e Understand principles of centrifugal pumps
e Calculate losses and efficiencies of centrifugal pumps
e Design centrifugal pumps including multi stage pumps.

Course Outcomes:

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

Understand characteristics of laminar and turbulent flows.

Analyze characteristics for uniform and non-uniform flows in open channels.
Design different types of turbines

Design centrifugal and multi stage pumps.

Text Books:
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1. P. M. Modi and S. M. Seth, “Hydraulics and Fluid Mechanics”, Standard Book House
2. K. Subramanya, Open channel Flow, Tata McGraw Hill.
References:

1. Rajput, “Fluid Mechanics and Fluid Machines” , S. Chand & Co

2. D. S. Kumar,“Fluid Mechanics & Fluid Power Engineering”, Kataria & Sons.
3. Srinivasan, Open channel flow by, Oxford University Press

4. Banga & Sharma, “Hydraulic Machines”, Khanna Publishers.

5. S.C.Gupta, “Fluid Mechanics and Hydraulic Machines”, Pearson publications,
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY ANANTAPUR
B.Tech (CE)- I1-11 Sem L TPC
2 10 3

(19A01403) STRUCTURAL ANALYSIS-I

Course objectives:

e To impart knowledge on energy theorems.

e To enable the student analyze indeterminate trusses

e To make the student to understand the analysis procedures for analyzing fixed and

e Continuous beams.

e To enable the student to undergo analysis procedure using slope deflection method.

e To illustrate analysis procedure using moment distribution method.

e To demonstrate various methods of analysis of structural members such as
indeterminate beams, frames, etc. which enables the student to solve for forces in
various complex structural systems.

UNIT —I:

Energy Theorems: Introduction-Strain energy in linear elastic system, expression of strain
energy due to axial load, bending moment and shear force — Castigliano’s first theorem -
Deflections of simple beams and pin jointed trusses.

Unit Outcomes

e Understand Energy concepts

e Develop expression for strain energy due to axial load Bending moment and shear
force

e Calculate deflections in simple beams and pin joined trusses

e Analyze simple structural elements using energy principles.

UNIT - 11:

Analysis of Indeterminate Structures: Indeterminate Structural Analysis — Determination of
static and kinematic indeterminacies — Solution of trusses up to two degrees of internal and
external indeterminacy — Castigliano’s second theorem.

Unit Outcomes
e Differentiate determinate and indeterminate structures

e Understand static and kinematic indeterminacies
e  Solve truss problems

UNIT - 11:
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Fixed Beams & Continuous Beams : Introduction to statically indeterminate beams- theorem
of three moments-uniformly distributed load, central point load, eccentric point load, number
of point loads, uniformly varying load, couple and combination of loads — Shear force and
Bending moment diagrams —effect of sinking of support, effect of rotation of a support.

Unit Outcomes

e Categorize fixed and continuous beams and their performance

e Understand different loads on beams with different boundary conditions.
e Analyze the beams subjected to loads

e Study effect of sinking of supports of performance

UNIT - IV:

Slope-Deflection Method: Introduction- derivation of slope deflection equation- application
to continuous beams with and without settlement of supports- Analysis of single bay, single
storey, portal frame including side sway.

Unit Outcomes

e Develop slope deflection expressions
e Analyze structures with and without support sinking
e Analyze 2D frames using slope-deflection method.

UNIT - V:

Moment Distribution Method: Introduction to moment distribution method- application to
continuous beams with and without settlement of supports. Analysis of single storey portal
frames — including Sway.

Unit Outcomes

e Develop moment distribution expressions
e Analyze structures with and without support sinking
e Analyze single storey portal frames

Course Outcomes

At the end of the course student will be able to

Apply energy theorems for analysis of indeterminate structures

Analyze indeterminate structures with yielding of supports

Analyze beams using slope deflection and moment distribution methods
Analyze portal frames using slope deflection and moment distribution methods

Text Books:
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1. S.S. Bhavikatti, “Structural Analysis”, Volume 1 and 2, Vikas Publishing House, Pvt.
Ltd.

2. S. Ramamurtham, “Theory of Structures”, Dhanpat Rai Publishing Company (p) Ltd,
2009

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

References:

1. Timoshenko & Young, “Theory of Structures”, Tata McGraw Hill
2. S. B.Junarkar, “Structural Mechanics” Vol I & II, Charotar Publishers
3. C. K. Wang, “Intermediate Structural Analysis”, McGraw Hill

JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY ANANTAPUR
B.Tech (CE)- IlI-11 Sem L TPC
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3 00 3
(19A01404T) CONRETE TECHNOLOGY

Course objectives:

e To explain the functional role of ingredients of concrete and apply this knowledge to
mix design philosophy

e To develop fundamental knowledge in the fresh and hardened properties of concrete

e Toinculcate the testing methodology to evaluate the properties of concrete during fresh
and hardened stage

e To impart the knowledge on the behavior of concrete with response to stresses
developed.

e To impart the knowledge on the special concretes And design a concrete mix which
fulfils the required properties for fresh and hardened concrete

UNIT -1I:

Ingredients of concrete:

Cement-chemical composition-hydration process-Bogue’s compound-Tests on properties of
cement-Types of cement - I.S. Specifications. Aggregates- classification of aggregate — tests
on properties of aggregates - characteristics of aggregate - 1.S. Specifications. Water-quality of
water - characteristics of water - 1.S. Specifications. Admixtures — classification of chemical
admixtures — properties and limitations — classification of mineral admixtures — properties and
limitations - I.S. Specifications.

Unit Outcomes

e List different ingredients of concrete
e Conduct tests on materials

e Explain characteristics of water

e Understand conformity to IS Codes

UNIT - II:

Properties of concrete:

Fresh concrete: Mixing of concrete-workability-factors influencing workability-
measurement of workability for conventional concrete (Slump Cone, Compaction Factor and
Vee-Bee test) & SCC (V-Funnel, L-Box, U- Box, Slump Flow and J-Ring). Hardened
concrete: Water/Cement Ratio(Abram’s Law)-Gel Space Ratio-tests on hardened concrete-
Destructive Tests (Compression, Split Tensile and Flexural)-Semi Destructive Tests (Core
Cutter and Pull out test) and Non Destructive Tests (Rebound Hammer-UPV - Radiological
methods) .

Unit Outcomes

e List various properties of fresh concrete
e Conduct experiments for determination of fresh concrete properties
e List various properties of hardened concrete
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e Conduct experiments for determination of hardened concrete properties
e Carryout Non Destructive tests on Concrete

UNIT - 111:

Elasticity, Shrinkage and Creep:

Curing of concrete -methods of curing-effects of improper curing-self curing-Modulus of
Elasticity-Poisson’s Ratio-Dynamic Modulus of Elasticity- Shrinkage and various types -
Factors Affecting Shrinkage-Moisture Movement-Creep of Concrete-Factors Influencing
Creep.

Unit Outcomes

e Understand curing methods and its importance
e Understand phenomenon of shrinkage and creep of concrete.
e Evaluate factors influencing creep and concrete

UNIT-1V:

Concrete Mix Design:

Proportioning of Concrete Mixes-factors influencing - Road Note. No. 4 and IS Code
Methods- IS 456 provisions on Durability-Quality Control and Statistical Methods — Mix
Design of High Strength concrete (using ACI method).

Unit Outcomes

e  Study properties of concrete mixes
e Design concrete mixes using different methods
e Estimate quantities for target strength of concretes

UNIT - V:
Special Concretes:
Light Weight Concretes —Light Weight Aggregate Concrete- Cellular Concrete - No Fines
Concrete-High Density Concrete — Fiber Reinforced Concrete-Polymer Concrete-Self
Compacting Concrete and its Mix Design using EFNARC guidelines.
Unit Outcomes

o Label different types of special concretes with the objectives

e Understand properties of special concretes.

Course Outcomes:

At the end of the course student is able to

Understand various ingredients of concrete and their role.

Examine knowledge on the fresh and hardened properties of concrete.
Design concrete mixes using various methods.

Perceive special concretes for accomplishing performance levels.
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Text Books:
1. A. M. Neville, Properties of Concrete”, Pearson Publication — 4th Edition

2. M.S. Shetty, A. K. Jain, “Concrete Technology Theory and Practice”, S. Chand and
Company Limited, New Delhi

References:

=

M. L. Gambhir, “Concrete Technology”, Tata Mc. Graw Hill Publishers, New Delhi
N. Krishna Raju, “Design of Concrete Mixes”, CBS Publishers.

P. K. Mehta And J. M. Monteiro, “Concrete: Micro Structure, Properties and
Materials” Mc-Graw Hill Publishers

4. ]. Prasad, C.G.K. Nair, “Non-Destructive Test and Evaluation of Materials”, Tata
Mcgraw Hill Publishers, New Delhi
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY ANANTAPUR
B.Tech (CE)- I1-11 Sem L TPC
3 00 3

(19A01405T) TRANSPORTATION ENNGINEERING

Course Objectives:

e To impart knowledge on highway development.

e To teach concepts of Geometric design and alignment.

e To throw light on different traffic surveys.

e To teach design of highway intersections

e To impart knowledge on highway materials and design of pavements

UNIT -I:

Highway development and planning:

Highway development in India — Necessity for Highway Planning- Road Development Plans-
Classification of Roads- Road Network Patterns — Highway Alignment and Influencing Factors
- Engineering Surveys.

Unit Outcomes:

e Understand importance of highway development
e Classify highways based on hierarchy.

UNIT —I1:

Highway Geometric Design:

Geometric Design- Design Criteria- Cross Section Elements- Sight Distances - Stopping Sight
Distance, Overtaking Sight Distance and Intermediate Sight Distance- Design of Horizontal
Alignment- Design of Super elevation and Extra widening- Design of Transition Curves-
Design of Vertical alignment-Gradients- Vertical curves.

Unit Outcomes

e Understand different aspects governing highway geometric design.
e Design vertical and horizontal alignment of highways

UNIT —I11:

Traffic Engineering and Regulation:

Basic Parameters - Traffic Volume Studies- Data Collection and Presentation-Speed Studies-
Data Collection and Presentation- Parking Studies and Characteristics- Road Accidents-Causes
and Preventive Measures- Accident Data Recording — Condition Diagram and Collision
Diagrams - Road Traffic Signs — Road markings.

Unit Outcomes

e Identify need and methods of Traffic Surveys.
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e Understand importance of parking and related surveys.
e Understand the role of engineering in road safety.

UNIT -IV:

Intersection design:

Conflicts at Intersections- Types of Intersections — Channelization —Traffic Islands and Design
At- grade intersections and Grade separated intersections- Rotary Intersection and Design
elements.

Unit Outcomes

e Understand the objectives of channelization.
e Understand the types of intersections and their design features.

UNIT - V:

Highway materials and Pavement design:

Highway materials — Road aggregates-desirable properties-tests on road aggregates.
Bituminous materials — tests on bituminous materials. Flexible and Rigid Pavements —
Components and Functions — design of Flexible pavement (G.l method and CBR Method as
per IRC 37) —Design of Rigid pavements — Westergaard’s stress equations — CC pavements
design-stresses in pavements.

Unit Outcomes
e Understanding the suitability of highway materials and tests on them
e Understand the types of pavements and their structural properties.
e Design of rigid and flexible pavements.

Course Outcomes:

On completion of the course, the students will be able to:

Understand the importance of highways in economic development of nation.
Understand the history of road development in India and various road development
plans.

Identify the highway materials and tests related to them.

Design horizontal and vertical alignment aspects.

Understand the surveys required for highway planning and design.

Differentiate between types of pavements and their design features.

Text Books:

1. S. K. Khanna and C. E. G. Justo, “Highway Engineering”, Nemchand & Bros., 7th
edition (2000).

2. C.Venkataramaiah, “Transportation Engineering” (Vol — I), Universities Press Pvt
Ltd, Hyderabad.
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References:

1. L. R. Kadiyali and Lal, “Principles and Practice of Highway Engineering Design”,
Khanna Publications.

2. R. Srinivasa Kumar, “Highway Engineering”, Universities Press Pvt Ltd, Hyderabad.
2011.

3. S K Sharma, “ Highway Engineering”, S. Chand and Company Limited, New Delhi

4.8 P Chandola, “Transportation Engineering”,S. Chand and Company Limited, New
Delhi
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B.Tech (CE)- Il-11 Sem L TPC
3 00 3

(19A01406) ENVIRONMENTAL ENGINEERING
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Course Objectives:

e To teach requirements of water and its treatment.

e To impart knowledge on sewage treatment methodologies.

¢ To provide facts on Air pollution and control.

¢ To enable with design concepts of wastewater treatment UNITs
e To throw light on importance of plumbing.

UNIT I:

Water quality and treatment:

Water quality: Sources of Water and quality issues, water quality requirement for different
beneficial uses, Water quality standards, water quality indices, water safety plans, Water
Supply systems, Need for planned water supply schemes, Water demand industrial and
agricultural water requirements, Components of water supply system; Transmission of water,
Distribution system, Various valves used in W/S systems, service reservoirs and design.
Water Treatment: aeration, sedimentation, coagulation flocculation, filtration, disinfection,
advanced treatments like adsorption, ion exchange, membrane processes

Unit Outcomes

e Understand importance of water quality

e Explain water quality standards

e Plan water supply systems in terms of transmission and distribution
e Categorize different water treatment procedures

UNIT II:

Sewage and Treatment:

Domestic and Storm water, Quantity of Sewage, Sewage flow variations. Conveyance of
sewage- Sewers, shapes design parameters, operation and maintenance of sewers, Sewage
pumping; Sewerage, Sewer appurtenances, Design of sewerage systems. Small bore systems,
Storm Water- Quantification and design of Storm water; Sewage and Sullage, Pollution due to
improper disposal of sewage, National River cleaning plans, Wastewater treatment — COD &
BOD- aerobic and anaerobic treatment systems, suspended and attached growth systems,
recycling of sewage — quality requirements for various purposes.

Unit Outcomes

e Distinguish characteristics of domestic and storm water

e Plan Sewage treatment and disposal methodologies

e  Assess quality of waste water parameters

e Design waste water treatment systems leading to cleaning of rivers

UNIT III:
Air Pollution;
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Composition and properties of air, Quantification of air pollutants, Monitoring of air pollutants,
Air pollution- Occupational hazards, Urban air pollution automobile pollution, Chemistry of
combustion, Automobile engines, quality of fuel, operating conditions and interrelationship.
Air quality standards, Control measures for Air pollution, construction and limitations.

Unit Outcomes

e ldentify causes and types of air pollution

e Understand occupational hazards due to different pollutions
e  Assess air quality parameters

e  Design methodologies to control air pollution

UNIT IV:

Solid Waste Management-

Municipal solid waste-Composition - chemical and physical parameters - Collection, transport,
treatment and disposal. waste from commercial establishments and other urban zones-
construction activities - biomedical wastes, Effects of solid waste on environment. Disposal of
solid waste- Disposal methods- Integrated solid waste management.

Unit Outcomes

e Segregate different types of municipal wastes

e Understand stages of handling municipals solid wastes

e Sewage treatment and disposal methodologies

e Design solid waste disposal leading to integrated solid waste management

UNIT V:

Domestic Plumbing

Types of home plumbing systems for water supply and waste water disposal, high rise building
plumbing-Pressure reducing valves, Break pressure tanks, Storage tanks, Building drainage for
high rise buildings, various kinds of fixtures and fittings. Role of Government authorities in
water supply, sewerage disposal.

Unit Outcomes

e Understand the importance of plumbing.
o Explain different plumbing techniques

Course Outcomes:

At the end of the course, the student will be able to:
Understand about quality of water and purification process

e Select appropriate technique for treatment of waste water.
e  Assess the impact of air pollution
e Understand consequences of solid waste and its management.
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e  Design domestic plumbing systems.
Text Books:

1. G.S.Birdi,“Water supply and sanitary Engineering”, Dhanpat Rai & Sons Publishers.
2. Peavy, H.S, Rowe, D. R. Tchobanoglous, “Environmental Engineering”, Mc-Graw —
Hill International Editions, New York 1985.

References:

1. B.C. Punmia, Ashok Jain & Arun Jain, “Water Supply Engineering”, Vol. 1, Waste
water Engineering, Vol. 11, Laxmi Publications Pvt. Ltd, New Delhi.

2. MetCalf and Eddy, “Wastewater Engineering”, Treatment, Disposal and Reuse, Tata
McGraw- Hill, New Delhi.

3. S. M. Patil, “Plumbing EngineeringTheory, Design and Practice”,1999.

4. K. N. Duggal, ”Elements of Environmental Engineering”, S. Chand Publishers.
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY ANANTAPUR
B.Tech (CE)- I1-11 Sem L TPC
0 03 15
(19A01402P) HYDRAULIC MACHINERY LAB

Course Objectives:

The object of the course is to make the students understand the working principles of vanes
under impact of water jets, various turbines and pumps

Laboratory Experiments:
e Impact of jet on vanes
e Study of Hydraulic jump.
e Performance test on Pelton wheel turbine
e Performance test on Francis turbine.
e Efficiency test on centrifugal pump.
e Efficiency test on reciprocating pump.
e Efficiency test on multi stage centrifugal pump.
e Head loss due to bend
e Experiment on turbine flow meter (water meter)
e Partial flume experiment.
e Flow transitions — flow over hump above ground in open channel.
e Flow transitions — flow over hump below (Depression) ground in open channel.

Course Outcomes:

By performing the various tests in this laboratory the student will be able to know the
performance of various hydraulic machinery and flow characteristics.
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY ANANTAPUR
B.Tech (CE)- I1-11 Sem L TPC
0 03 15
(19A01405P) TRANSPORTATION ENGINEERING LAB

Course Objectives:

The object of the course is to enable the students to identify the physical characteristics of
aggregates and bitumen.

Laboratory Experiments:

Road Aggregates:
e Aggregate Crushing value Test.
e Aggregate Impact Test.
e Abrasion Test.
e Shape tests
e |I. BITUMINOUS MATERIALS:
e Penetration Test.
e Ductility Test.
e Softening Point Test.
e Flash and fire point tests.

Course Outcomes:

By performing the various tests in this laboratory the student will be able to know the physical
characteristics of aggregates and bitumen
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY ANANTAPUR
B.Tech — 11-11 Sem L TPC
3 00 O

(19A99302) BIOLOGY FOR ENGINEERS

Course Objectives: To provide basic understanding about life and life Process. Animal an
plant systems. To understand what bimolecules, are, their structures are functions. Application
of certain bimolecules in Industry.

e Brief introduction about human physiology and bioengineering.

e To understand hereditary units, i.e. DNA (genes) and RNA and their synthesis in
living organism.

e How biology Principles can be applied in our daily life using different technologies.

e Brief introduction to the production of transgenic microbes, Plants and animals.

Unit I:
Introduction to Basic Biology

Cell as Basic unit of life, cell theory, Cell shapes, Cell structure, Cell cycle. Chromosomes.
Prokaryotic and eukaryotic Cell. Plant Cell, Animal Cell, Plant tissues and Animal tissues,
Brief introduction to five kingdoms of classification.

Unit Outcomes:

After completing this unit, the student will be able to
e Summarize the basis of life. (L1)
e Understand the difference between lower organisms (prokaryotes) from higher
organisms (eukaryotes). (L2)
e Understand how organisms are classified. (L3)

Unit I1:
Introduction to Biomolecules

Carbohydrates, lipids, proteins, Vitamins and minerals, Nucleic acids (DNA and RNA) and
their types. Enzymes, Enzyme application in Industry. Large scale production of enzymes by
Fermentation.

Unit Outcomes:

After completing this unit, the student will be able to
e Understand what are biomolecules? their role in living cells, their structure, function
and how they are produced. (L1)
e Interpret the relationship between the structure and function of nucleic acids. (L2)
e Summarize the applications of enzymes in industry. (L3)
e Understand what is fermentation and its applications of fermentation in industry. (L4)
Unit I11:
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Human Physiology

Nutrition: Nutrients or food substances. Digestive system, Respiratory system, (aerobic and
anaerobic Respiration). Respiratory organs, respiratory cycle. Excretory system.

Unit Outcomes:

After completing this unit, the student will be able to
e Understand what nutrients are (L1)
e Understand the mechanism and process of important human functions (L2 & L3)

unit IV:
Introduction to Molecular Biology and recombinant DNA Technology

Prokaryotic gene and Eukaryotic gene structure. DNA replication, Transcription and
Translation. rDNA technology. Introduction to gene cloning.

Unit Outcomes:

After completing this unit, the student will be able to

e Understand and explain about gene structure and replication in prokaryotes and
Eukaryotes (L1)

e How genetic material is replicated and also understands how RNA and proteins are
synthesized. (L2)

e Understand about recombinant DNA technology and its application in different
fields.(L3)

e Explain what is cloning. (L4)

Unit V:
Application of Biology

Brief introduction to industrial Production of Enzymes, Pharmaceutical and therapeutic
Proteins,  Vaccines and antibodies. Basics of biosensors, biochips, Bio fuels, and Bio
Engineering. Basics of Production of Transgenic plants and animals.

Unit Outcomes:

After completing this unit, the student will be able to Understand.
e How biology is applied for production of useful products for mankind.(L1)
e What are biosensors, biochips etc. (L2)
e Understand transgenic plants and animals and their production (L3)

Course Outcomes:
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After studying the course, the student will be able to:

Explain about cells and their structure and function. Different types of cells and basics
for classification of living Organisms.

Explain about biomolecules, their structure and function and their role in the living
organisms. How biomolecules are useful in Industry.

Briefly about human physiology.

Explain about genetic material, DNA, genes and RNA how they replicate, pass and
preserve vital information in living Organisms.

Know about application of biological Principles in different technologies for the
production of medicines and Pharmaceutical molecules through transgenic microbes,
plants and animals.

Text books:

1.
2.

P.K.Gupta, Cell and Molecular Biology, 5™ Edition, Rastogi Publications -
U. Satyanarayana. Biotechnology, Books & Allied Ltd 2017

Reference Books:

1.

N. A. Campbell, J. B. Reece, L. Urry, M. L. Cain and S. A. Wasserman, “Biology: A
Global Approach”, Pearson Education Ltd, 2018.

T Johnson, Biology for Engineers, CRC press, 2011

J.M. Walker and E.B. Gingold, Molecular Biology and Biotechnology 2" ed.. Panima
Publications. PP 434.

David Hames, Instant Notes in Biochemistry —2016

Phil Tunner, A. Mctennan, A. Bates & M. White, Instant Notes — Molecular Biology
— 2014
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY ANANTAPUR
B.Tech (CE)- I11-1 Sem L TPC
2 10 3
(19A01501) DESIGN OF REINFORCED CONCRETE STRUCTURES
Course objectives:
e To teach concepts of working stress and limit state methods.
e To impart design procedure of RC elements in flexure, shear and torsion.
e To teach design procedure for short and long RC columns.
e To explain design procedure of RC footings
e To demonstrate design of RC slab

UNIT-I:

Introduction:

Concepts of Reinforced concrete Design — Introduction to Working Stress Method - Limit State
method — Material Stress- Strain Curves — Safety factors — Characteristic values. Stress Block
parameters — IS — 456:2000. Beams: Limit state analysis and design of singly reinforced,
doubly reinforced, T and L beam sections

Learning Outcomes:

At the end of this unit, the student will be able to
e Familiarize with working stress and limit stress method of design.
e Understand stress block parameters in methods of analysis
e Design of beams of varying cross sections adopting IS Code

UNIT -II:

Shear and torsion:

Limit state analysis and design of section for shear and torsion — concept of bond, anchorage
and development length, I.S. code provisions. Design examples in simply supported and
continuous beams, detailing;

Learning Outcomes:
At the end of this unit, the student will be able to
e Understand behavior of beams under shear and torsion
e Visualize importance of bond and anchorage
e Design and Detail RC beams under due to shear and torsion adopting IS Code.
UNIT -111I:
Columns:
Short and Long columns — under axial loads, uniaxial bending and biaxial bending — I S Code
provisions.

Learning Outcomes:

At the end of this unit, the student will be able to
e Understand behavior of columns with different slenderness characteristics
e Contrast behavior of columns axial. And under uniaxial biaxial eccentricities
e Design and detail RC columns under different loads adopting IS Code.
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UNIT -1V:

Footings:

Different types of footings — Design of isolated, square, rectangular, circular footings and
combined footings.

Learning Outcomes:

At the end of this unit, the student will be able to
e Classify footings based on shape and utility
e Examine the field conditions and suggest appropriate footings
e Design reinforced concrete footings.

UNIT-V:

Slabs & Stair Case:

Design of one way slab, Two-way slabs and continuous slab using 1.S. Coefficients Limit state
design for serviceability for deflection, cracking and codal provision. Design of doglegged
staircase.

Learning Outcomes:
At the end of this unit, the student will be able to
e Classify understand performance of slabs based on dimensions
e Design reinforced concrete slabs & Stair cases as per IS codal provisions.

Codes/Tables: 1S 456-2000 and relevant sheets (Pertaining to columns) of SP 16 Code books
to be permitted into the examinations Hall.

Course Outcome:

After completing the course, the student will be able to,
e Understand the basic concepts of working stress and limit state design methods
e Design various RC elements like beams, columns, footings and slabs.
e Apply design concepts to complex structural systems in advanced courses.

TEXT BOOKS:
1. B. C. Punmia, Ashok Kumar Jain and Arun Kumar Jain, “Limit State Design”, Laxmi,
Publications Pvt. Ltd., New Delhi

2. P. C. Varghese, Limit state “designed of reinforced concrete”, Prentice Hall of India,
NewDelhi
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REFERENCES:

1. N. Krishna Raju, “Structural Design and Drawing”, Universities Press Pvt Ltd,
Hyderabad. 4"edition 2020.

2. N. C. Sinhaand S. K Roy, “Fundamentals of reinforced concrete”, S. Chand publishers

3. N.Subramanian, “Design of Reinforced concrete structures”, Oxford university press.

| S CODE OF PRACTICE
IS 456- 2000 Code of practice for Reinforced Concrete Structures.

NOTE: Assignment on preparation of drawing sheets showing detailing of various RC
Elements
All the designs to be taught in Limit State Method

Following plates should be prepared by the students.
e Reinforcement particulars of T-beams and L-beams.
e Reinforcement detailing of continuous beams.
e Reinforcement particulars of columns and footings.
e Detailing of One way, Two way and continuous slabs
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY ANANTAPUR
B.Tech (CE)- I11-1 Sem L TPC
300 3
(19A01502) WATER RESOURCE ENGINEERING
Course Objectives:
e To lllustrate hydrologic cycle and its relevance to Civil engineering
e Toteach students understand physical processes in hydrology & components of the
e hydrologic cycle
e Todemonstrate concepts and theory of physical processes and interactions
e Toimpart on measurement and estimation of the components hydrologic cycle.
e To provide an overview and understanding of Unit Hydrograph theory, flood frequency
and its analysis

UNIT —I:

Introduction:

Engineering hydrology and its applications, Hydrologic cycle, hydrological data-sources of
data. Precipitation:Types and forms, measurement, rain gauge network, presentation of
rainfall data, average rainfall, continuity and consistency of rainfall data, frequency of rainfall,
Intensity-Duration-Frequency (IDF) curves, Depth-Area-Duration (DAD) curves, Probable
Maximum Precipitation (PMP), design storm

Learning Outcomes:

At the end of this unit, the student will be able to
e Understand basics of engineering hydrology and its applications.
e Demonstrate measurement techniques of precipitation.
e Learn curves related to frequency of rainfall..

UNIT-11:

Abstractions from Precipitation:

Initial abstractions. Evaporation: factors affecting, measurement, reduction Evapo-
transpiration: factors affecting, measurement, control - Infiltration: factors affecting,
Infiltration capacity curve, measurement, infiltration indices.

Learning Outcomes:
At the end of this unit, the student will be able to

o Attain knowledge on factors influencing evaporation.
o Analyze factors influencing infiltration.

UNIT-III:

Runoff and Hydrograph analysis:

Catchment characteristics, Factors affecting runoff, components, computation- empirical
formulae, tables and curves, stream gauging, rating curve, flow mass curve and flow duration
curve. Components of hydrograph, separation of base flow, effective rainfall hyetograph and
direct runoff hydrograph, unit hydrograph, assumptions, derivation of unit hydrograph, unit
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hydrographs of different durations, principle of superposition and S-hydrograph methods,
limitations and applications of unit hydrograph, synthetic unit hydrograph — Floods: Causes
and effects .

Learning Outcomes:

At the end of this unit, the student will be able to
e Determine runoff characteristics and factors influencing runoff.
e Examine components of hydro graph.
e Develop knowledge on floods and its effects.

UNIT-1V:

Groundwater: Occurrence, types of aquifers, aquifer parameters, porosity, specific yield,
permeability, transmissivity and storage coefficient, types of wells, Darcy’s law, Dupuit’s
equation- steady radial flow to wells in confined and unconfined aquifers, yield of a open well-
recuperation test.

Learning Outcomes:
At the end of this unit, the student will be able to
o Understand basics about ground water.
. Learn and implement Darcy’s law and Dupuit’s equation.

UNIT-V:

IRRIGATION:

Introduction-necessity and impotence of irrigation-advantages and ill-effects of irrigation;
types of irrigation; methods of application of water; quality for irrigation water; duty and delta;
duty at various places; relation between duty and delta; factors affecting duty; methods of
improving duty; soil-water-plant relationship; limiting soil moisture conditions, depth and
frequency of irrigation.

LIST OF DRAWINGS:

Draw the following irrigation structures.

1. Sloping glacis weir

2. Surplus weir.

3. Tank sluice with tower head
4. Type Il Syphon agueduct.
5. Canal regulator.

Course Outcomes

At the end of the course the students are able to
e Understand of the theories and principles governing the hydrologic processes.
e |dentify major hydrologic components and apply key concepts to several practical
areas of engineering hydrology and related design aspects.
e Develop Intensity-Duration-Frequency and Depth-Area Duration curves to design
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hydraulic structures.

Determine aquifer parameters, yield of wells and model hydrologic processes.
Understand duty and delta.

Understand soil, water, plant relationships.

e Design the Hydraulic structures.

TEXT BOOKS:

1. Jayarami Reddy P., “Engineering Hydrology”, Laxmi Publications Pvt. Ltd., (2013), New
Delhi

2. B.C. Punmia, Pande B. B. Lal, Ashok Kumar Jain and Arun Kumar Jain, “Irrigation and
Water Power Engineering”, Lakshmi Publications (P) Ltd.

3. C.Satyanarayana Murthy, “Design of minor irrigation and canal structures”, Wiley eastern
Ltd

REFERENCES:

1. Subramanya K., “Engineering Hydrology”, Tata McGraw-Hill Education Pvt Ltd, (2013),
New Delhi.

2. Santosh Kumar Garg,” Irrigation Engineering and Hydraulic Structure”, Khanna
Publishers.

3. Chow V.T., D.R Maidment and L.W. Mays, “Applied hydrology”, Tata McGraw Hill
Education Pvt Ltd, (2011), New Delhi.

4. Mays L.W, “Water Resources Engineering”, Wiley India Pvt. Ltd, (2013).
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY ANANTAPUR
B.Tech (CE)- I11-1 Sem L TPC
2 00 2
(19A01503T) ENGINEERING GEOLOGY

Course Objectives:

e To understand weathering process and mass movement

e To distinguish geological formations

e To identify geological structures and process of rock mass quality.

e Toidentify subsurface information and groundwater potential sites through geophysical

e investigations

e Toapply geological principles of mitigation of natural hazards and select sites for dams

and tunnels

UNIT —I:

Introduction:

Application of Earth Science in Civil Engineering Practices, Understanding the earth, internal
structure and composition. Weathering, erosion and denudations process on earth material and
natural agencies, Geological work of wind, river underground water and glaciers Mineralogy:
Mineral properties, composition and their use in the manufacture of construction materials —
Quartz Group; Feldspar Group; Kaolin; Asbestos; Carbonate Group ; Gypsum; Mica Group;
Ore minerals - Iron ores; pyrite; Chlorite

Learning Outcomes:
At the end of this unit, the student will be able to
e Explain the formation of earth and its internal structure
e Understand weathering and formation of natural minerals
e Explain composition of minerals and their utilization in construction industry.

UNIT- II:

Petrology & Structural Geology:

Definition of rock - Rock forming processes - Geological classification of rocks - Dykes and
sills, common structures and textures - Megascopic study, Chemical and Mineralogical
Composition of rock (Granite, Gabbro, Dolerite, Basalt, Pegmatite, Laterite, Conglomerate,
Sand Stone, Shale, Limestone, Tuff, Felsite, Gneiss, Schist, Quartzite, Breccia, Marble,
Porphyries, Charnockite and Slate).

Learning Outcomes:

At the end of this unit, the student will be able to
e Understand classification of rocks
e Demonstrate chemical composition
e Identify mineral composition of rock
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UNIT —I11I:

Structural Geology:

Out crop, strike and dip study of common geological structures associating with the rocks such
as folds, faults unconformities, and joints — their important types. Their importance
insitu and drift soils, common types of soils, their origin and occurrence in India

Learning Outcomes:
At the end of this unit, the student will be able to
e Explain formation of folds strike and dip of geological structures
e Assess importance of soils and
e Locate origin of different types of rocks and soils and their origin India

UNIT -IV:

Geomorphology, hydrogeology and seismology:

Ground water, Water table - ground water exploration. site selection for dams and tunnels —
analysis of failures in dams and tunnels - Seismic zones of India - Earth quakes, their causes
and effects. Seismic waves, Richter scale. Landslides - causes and effects; Tsunami —causes
and effects.

Learning Outcomes:
At the end of this unit, the student will be able to
e Understand geomorphology
e Identify procedures for site selection of important structures
e Contrast seismic Zonation of India in stages
e Understand seismic scales and effects of major earthquakes earth quakes, landslides
and Tsunami.

UNIT -V:

Geophysical Studies:

Importance - Branches and necessity of Geophysical investigations - Gravity methods.
Magnetic methods, Electrical methods. Seismic methods, Radio metric methods and
Geothermal method. Electrical resistivity methods, and seismic refraction methods.

Learning Outcomes:
At the end of this unit, the student will be able to

e Understand importance of Geophysical investigations
e Carryout geo physical investigations using various methods.

Course Outcomes:

At the end of the course student will be able to

° Gain basic knowledge on characteristics of rocks and minerals.

° Identify and differentiate rocks using geological classification.

° Carry out geo physical investigations for infrastructural projects.

° Apply concepts of structural geology for civil engineering structures.
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° Understand the seismic zones of India.
TEXT BOOKS:

1. D.Venkata Reddy, “Engineering Geology, Second edition”, Vikas Publishing house, Pvt,
Ltd.

2. N. Chenna Kesavulu, “Text Book of Engineering Geology”, 2" Edition (2009), Macmillan
Publishers India.

3. Vasudev Kanithi, “Engineering Geology”, Universities Press Pvt Ltd, Hyderabad. 2012.

REFERENCES:

1. Parbin Singh, “Engineering and General Geology”, 8" Edition (2010), S K Kataria &
Sons.

2. J. C. Harvey, “Geology for Geotechnical Engineers”, Cambridge University Press (1982).

3. Richard E. Goodman, “Engineering Geology, Rock in Engineering Construction”, John
Wiley & Sons, Inc. 1993.

4. Billings, M. P., “Structural Geology”, Prentice-Hall India, 1974, New Delhi

5. S.K.Duggal, H.K Pandey, N.Rawal, “Engineering Geology”, Mc.Graw Hill ~ Education

(India) Pvt. Ltd.
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY ANANTAPUR
B.Tech (CE)- I11-1 Sem L TPC
2 10 3
(19A01504) STRUCTURAL ANALYSIS-II

Course objectives:

e To impart knowledge of rotation contribution method of analysis.

e To enable the student to analyze the two hinged and three hinged arches

e To impart the student the knowledge of rolling loads and influence lines.

e To enable the student to undergo the analysis of matrix methods.

e To inculcate the knowledge of plastic analysis to the student.

UNIT —I:

Arches: Introduction- hinges-transfer of load to arches-linear arch-hinges in the arch-arch
action-Horizontal force — three hinged arches — circular arches — springs at different level-Two
hinged arches- two hinged circular arches — fixed arches (only theory) - Temperature stresses
in arches.

Learning Outcomes:

At the end of this unit, the student will be able to
e To differentiate between two hinged and three arches.
e To analyze the arches by finding axial thrust and radial shear.
e To know the temperature effect in arches.

UNIT —II:

Rolling loads and influence line diagrams for determinate structures: Introduction-simply
supported beams — single concentrated load- UDL longer than the beam span — UDL shorter
than the beam span- two wheel axles separated by a distance- multiple wheel axles (train of
loads)-influence line diagram for shear force and bending moments — influence line diagrams
for three hinged arches.

Learning Outcomes:
At the end of this unit, the student will be able to
o Know the effect of rolling loads on bridges
o Draw the influence lines of variable for a given moving load on bridges.

UNIT — 111

Matrix method of structural analysis-flexibility method: Introduction- Different approaches
to matrix method- degree of static and kinematic indeterminacy-generalized coordinate system-
flexibility matrix- application to beams.

Learning Outcomes:
At the end of this unit, the student will be able to
¢ Introduce matrix methods in structural analysis.
e Develop flexibility matrix for the structural elements.

116 Page



UNIT - IV:

Stiffness matrix method: Introduction- stiffness matrix-relationship between flexibility and
stiffness matrices-flexibility matrix method- stiffness matrix method — application to simple
beams.

Learning Outcomes:
At the end of this unit, the student will be able to
e Develop stiffness matrix for the structural elements.
e Develop relationship between flexibility and stiffness matrices.

UNIT - V:

Plastic analysis: Introduction- definition of plastic hinge and plastic moment capacity —
Assumptions- shape factor- shape factor for general sections — collapse load — basic theorems
for finding collapse loads-methods of plastic analysis-static method-kinematic method-
kinematic method applied to beams and simple frames- beam mechanism- sway mechanism-
combined mechanism.

Learning Outcomes:

At the end of this unit, the student will be able to
e To know plastic moment capacity of a structural member.
e To find the collapse load for a structural member.
e To find the collapse mechanism for a structural member.

Course Outcomes:

At the end of the course student will be able to
e Analyze the final moments at the ends of the members
e Analyze bending moment, normal thrust and radial shear in the arches
e Analyze the variation of shear force and bending moment in the members due to rolling
loads
Analyze the degree of indeterminacy of the structures, reactions and displacements
Analyze the formation of plastic hinges in different mechanisms

TEXT BOOKS:

1. Ramamurtham S., “Theory of Structures”, Dhanpat Rai Publishing Company (p) Ltd,

2. C. S. Reddy, “Basic Structural Analysis”, Tata McGraw Hill

3. S.S. Bhavikatti, “Structural analysis”, Volume 1 and 2, Vikas publishing house pvt. Ltd.

4. Dr.Vaidyanathan, Dr.P.Perumal, “Comprehensive structural analysis”, Vol-Il, Laxmi
Publications (P) Ltd.

REFERENCES
1. Timoshenko & Young, “Theory of Structures”, Tata McGraw Hill
2. Junarkar S. B., “Structural Mechanics”, Vol | & I, Charotar Publishers
3. C. K. Wang, “Intermediate Structural Analysis”, McGraw Hill

JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY ANANTAPUR
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B.Tech (CE)- I11-1 L TPC
300 3
(19A01505a) BUILDING CONSTRUCTION PRACTICE
PROFESSIONAL ELECTIVES-I

Course Objectives:

e To Impart knowledge in investigation of soil condition, Deciding and design of suitable
foundation for different structures

e To examine the good materials to be used for the construction work

e To teach to supervision of different types of masonry

e To illustrate the methodology in selection of materials, design and supervision of
suitable type of floor and roof.

e To teach the methodology of constructing advances structures

UNIT -I:
Structural Components:

Foundations — classification of Foundations — consideration in selection of foundation types —
Masonry — Brick and block walls — Cavity walls — Damp-proof courses and membranes —
Mortars — Arches and openings — Windows — Glass and glazing —Doors — Stairs — Types and
Applications — Cladding to external walls — Flat roofs — Dormer windows — Formwork &
Scaffolding — Precast concrete frames — Portal frames — Types — components — Framed
structures — Components — Construction Procedure — Panel walls — National Standards.

Learning Outcomes:

At the end of this unit, the student will be able to
e Understand components of structures and their performance
e Explain construction materials their importance
e Understand formwork and scaffolding

UNIT -I1:

Internal Construction and Finishes

Internal elements — Internal walls — Construction joints — Internal walls, fire protection —
separating walls — Partitions — Plasters and plastering — Domestic floors and finishes — Sound
insulation — Timber, concrete and metal stairs—Internal doors — Door — Fire resisting doors —
Plasterboard ceilings — Suspended ceilings —Paints and painting — Components of Paints —
Types of Paint — Considerations in Selecting Paints — Cement Paints — Oil Paints —Emulsion -
Paints — Whitewash and Colour wash — Application of Paints —Distempers — Varnishes — Safety
—Joinery production — Composite boarding — National Standards.

Learning Outcomes:
At the end of this unit, the student will be able to
e Understand internal components of structures and their performance
e Explain different features of interiors of a building and their importance
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e Compare different types of construction materials
e Examine relative advantages and limitations

UNIT- II:

Construction of high rise buildings:

Construction methods and techniques using different materials, Minerals, Admixtures in-situ
concrete, Precast Concrete & Structural Steel, finished concrete, tunnel form, fire Fighting,
Safety & Hazards, Job Safety Analysis. Innovative methods of construction — Slip form
technology, Jump form technology, Aluform & Tunnel Form Technology, Dry wall
technology, Plastering Machines.

Learning Outcomes:
At the end of this unit, the student will be able to
e Develop knowledge on construction of high rise building
e Understand materials used for components of structures
e Explain safety requirements and provisions in high rise buildings

UNIT -IV:

Concepts and components of bridges:

Bridges, Steel Bridges, Arch Bridges, Cantilever Bridges Segmental construction & Box
Girders. Construction of special type of bridges such as cable stayed bridge, suspension and
Pre-stressed bridge, construction of foundation and Super structure. Construction of Metro
Railway & Monorail - Underground and over ground structures, different methods and
techniques of construction. Problems and solutions — during maintenance and upkeep of
structures. Fire, Ventilation, Dewatering and power supply, Subsidence, Vibration etc.,
Concept of Mag-rail.

Learning Outcomes:
At the end of this unit, the student will be able to
o Classify types of bridges based on features materials and engineering
e Develop procedures for construction of different types of bridges
e Study advanced technologies in developing Metrorail facilities
e Appraise importance of maintenance of bridges

UNIT -V:

Construction of Power Generating Structures

Atomic Power stations, Thermal power stations- Generation Power Plants, Windmills,
Transmission towers, Chimneys (single and multi-flue), cooling towers - Natural draft cooling
towers (NDCT) & Induced draft cooling tower (IDCT), Ash handling system, Containment
Structure, Electro Static Precipitator (ESP), Case study of Kaiga atomic power station, Madras
atomic power station. Or Any other Case Study and Safety Hazards

Learning Outcomes:
At the end of this unit, the student will be able to

119 Page



e Understand procedures for construction of power generating infrastructure
e Develop knowledge on existing important power plants and their role in development

Course outcomes:

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

e Classify suitable materials for buildings and adopt suitable construction techniques.

e Adopt suitable internal finishes and maintenance work to enhance durability of buildings.
e Design of high rise buildings.

e Design of power generation structures.

TEXT BOOKS:

1. Roy Chudley and Roger Greeno, “Construction Technology”, Prentice Hall, 2005.
2. Peurifoy, “Construction Planning, Equipment and methods”, Tata McGraw Hill
Publication

REFERENCES

1. Mahesh Varma, “Construction Equipment Planning and Applications”.

Kumar Niraj Jha, - “Formwork for Concrete Structures”, Mc Graw Hill Publication

3. Sushil Kumar “Building Materials and construction”, 20" edition, reprint 2015, Standard
Publishers

4. B. C. Punmia, Ashok Kumar Jain, Arun Kumar Jain, “Building Construction”, Laxmi
Publications (P) Ltd., New Delhi.

N
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY ANANTAPUR
B.Tech (CE)- I11-1 L TPC
3 00 3
(19A01505b) SUBSURFACE INVESTIGATION AND INSTRUMENTATION
PROFESSIONAL ELECTIVES-I

Course Objectives:
e Todiscuss the importance of site investigation,
e To narrate various exploration techniques
e To describe soil sampling techniques.
e To train with in-situ sub soil exploration methods
e To demonstrate instrumentation for sub soil exploration.

UNIT -I

Exploration and geophysical methods:

Exploration program planning -methods of exploration- preliminary and detailed design-
spacing and depth of bores, data presentation. Geophysical exploration and interpretation,
seismic and electrical methods, cross bore hole, single bore hole — up hole -down hole
methods.

Learning Outcomes:
At the end of this unit, the student will be able to
e Understand exploration process
e Learn about different geophysical methods of exploration.

UNIT -l

Exploration Techniques

Methods of boring and drilling, non-displacement and displacement methods, drilling in
difficult subsoil conditions, limitations of various drilling techniques, stabilization of
boreholes, bore logs.

Learning Outcomes:
At the end of this unit, the student will be able to
e Learn various exploration techniques.
e Determine appropriate methods of exploration based on limitations

UNIT -111
Soil Sampling
Sampling Techniques — quality of samples — factors influencing sample quality - disturbed and

undisturbed soil sampling advanced sampling techniques, offshore sampling, shallow
penetration samplers, preservation and handling of samples.
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Learning Outcomes:
At the end of this unit, the student will be able to
e Understand concepts of sampling
e Study different types of sampling techniques.

UNIT -1V

Field Testing In Soil Exploration

Field tests, penetration tests, Field vane shear, Insitu shear and bore hole shear test, pressure
meter test, dilatometer test - plate load test-monotonic and cyclic; field permeability tests —
block vibration test. Procedure, limitations, correction and data interpretation.

Learning Outcomes:
At the end of this unit, the student will be able to
e Develop in-situ soil exploration methods.
e Interpret data of soil exploration and documentation

UNIT -V

Instrumentation

Instrumentation in soil engineering, strain gauges, resistance and inductance type, load cells,
earth pressure cells, settlement and heave gauges, pore pressure measurements - slope
indicators, sensing units, case studies.

Learning Outcomes:

At the end of this unit, the student will be able to
e Choose appropriate instrumentation in sub soil exploration process.
e Soil Character measurement and case studies.

Course Outcomes:

At the end of the course student is able to
e Plan and execute sub soil investigation programme.
e Handle both laboratory and in-situ testing techniques.
e Carry out collection, handling and preservation of samples.
¢ Handle instruments during sub soil exploration process

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, 2006.

2. Dunnicliff J., and Green, G. E., "Geotechnical Instrumentation for Monitoring Field
Performance”, John Wiley, 1993.
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REFERENCES:

1. Bowles J. E., "Foundation Analysis and Design", 5 Edition, The McGraw-Hill
companies, Inc., New York, 1995.

2. C. Venkataramiah, “Geotechnical Engineering”, New age International Pvt . Ltd,
(2002).

3. HannaT. H., "Field Instrumentation in Geotechnical Engineering”, Trans Tech., 1985.
4. HuntR. E., “Geotechnical Engineering Investigation Manual”, McGraw Hill, 1984.
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY ANANTAPUR
B.Tech (CE)- I11-1 L TPC
300 3
(19A01505¢) ENVIRONMENTAL POLLUTION AND CONTROL
PROFESSIONAL ELECTIVE-I

Course Objectives:
e Impart knowledge on aspects of air pollution & control and noise pollution
e Impart concepts of treatment of waste water from industrial source.
o Differentiate the solid and hazardous waste based on characterization
e Introduce sanitation methods essential for protection of community health.
e Provide basic knowledge on sustainable development.

UNIT —I:

Air Pollution:

Air pollution Control Methods—Particulate control devices — Methods of Controlling Gaseous
Emissions — Air quality standards. Noise Pollution: Noise standards, Measurement and control
methods — Reducing residential and industrial noise — 1SO:14000.

Learning Outcomes:

At the end of this unit, the student will be able to
e Understand control mechanism of air pollutants
e Design noise reduction techniques.

UNIT -II:

Industrial waste water Management:

Strategies for pollution control — Volume and Strength reduction — Neutralization —
Equalization — Proportioning — Common Effluent Treatment Plants — Recirculation of
industrial wastes — Effluent standards.

L