R 20 B. Tech Academic Regulations

FOREWORD

CMR Technical Campus, established in the y@@09, Approved by AICTE, New
Delhi, Permanently Affiliated to JNTUHtwice Accredited by NBA and habeen bestowed
wi t h NAQGr&de df B.82 score on 04 scale in February 2019 for its remarkable academic
accomplishmentsaccompaniedby its unflinching spirit and dedicationto impart quality
technical education to thealeserving aspirantsThe institution hascommenced functioning
independently within the set norms prescribed by UGC and AICTE. The performance of the
institution manifests the confidence that the prestigimenitoring body, the UGC hason it,
in terms of upholding its spirit and sustenance of the expected standdwistaining on its
own consequently facilitatinghe award ofdegreesfor its students Thus, an autonomous
institution is provided with the necessary freedom to have its own curriculum, examination
system andmonitoring mechanism,independentof the affiliating University butunder its
observance.

CMR Technical Campus takes pride for having won the confidence of such
distinguishedacademicbodies meant for monitoring the quality in technology education.
Besides, the institution is delighted to susthi® same spirit of discharging the responsibilities
that it has been conveying since a decade to attain the current academic excellence, if not
improving upon the standards and ethics. Consequently, statutory bodies such as the Academic
Council and the Boards of Studies have been constituted under the supervisionof the
Governing Body of the College and with the recommendations of the JNTU Hyderabad, to
frame the regulationgoursestructure andgyllabifor autonomoustatus.

The autonomousregulations, course structure and syllabi have been framed in
accordancewith the vision and mission of the institution along with certain valuable
suggestions from professionals of various ancillary fields such as the academics, the industry
and the research, all withnoble vision to impart quality technical education and contribute in
cateringfull -fledgedengineeringandmanagemengraduatego thesociety.

All the faculty members, the parents and the students are requested to study all the rules
and regulationscarefully and approach the Directtw seek any clarificationsf needed,
without presumptions, to avoid unwantesibsequentinconveniences angémbarrassments.

The cooperation of all the stake holders is sought for the successful implementation of the
aubnomous system in the larger interests of the institution and for brightening the career
prospect®f engineeringandmanagemengraduates.

DIRECTOR
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CMR TECHNICAL CAMPUS

Vision:

To impart quality educationn sereneatmospher¢hus strive for excellencan Technology
andResearch.

Mission:

To createstateof art facilities for effective Teachingi Learningprocess.
PursueandDisseminate knowleddeased researdb meetthe needsof Industry &
Society.

1 InfuseProfessional Ethical and SocietalvaluesamongLearningCommunity.

Quality Policy:

1 The managemenis committedin assuringquality serviceto all its stakeholderdike
parents studentsalumni,employeesemployersandthe community.

1 Continualquality improvemenby establishingand implementing mechanisraad
modalities.

1 Transparencyn proceduresandaccesgo informationandactions.

Core Values:

The CMR TechnicalCampusis guidedby the following core valuesin deliveringits mission
andpursuingits vision.
1 Accountability: Demonstrateesponsibilityfor our actions;establish andommunicate
clearlydefinedandarticulatedgoalsandobjectives.
1 BenchmarkTo developand pursuehigh standardsy encouragingskill development
andentrepreneurshitb meetindustryandsocietyneeds.
1  Commitment: Focusn studentandstakeholderseedsgontinuouslyevaluateand
improve academicsesearchandinfrastructure.
1 Dignity: Recognizehe expertiseof all membersf theinstituteandencourage

individual contributionandalsoinclude stakeholdersn the decisionsthat affect them.
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CMR TECHNICAL CAMPUS

UGC AUTONOMOUS
Kandlakoya (V), Medchal Road, Hyderabad-501401,Telangana State (India)

Academic Regulations[R20]

B.Tech.- Regular Four Year DegreeProgramme
(For studentsadmitted from the academicyear 2020- 21)

&
B.Tech.- Lateral Entry Scheme
(For studentsadmitted from the academicyear 2021 - 22)

CMR TechnicalCampus (CMRTCbpffersa 4year(8 semesterddachelorof Technology (B.Tech.)
degreegprogrammepunderChoiceBasedCredit System(CBCS).

1. UNDER GRADUATE PROGRAMS OFFERED (E & T)

CMRTC (Autonomous), affiliated to INTUH, offers4 Year (8 SemestersB.Tech. Degree
Programmen thefollowing Branchesof Engineering:

1) Civil Engineering
2) MechanicalEngineering
3) Electronicsand CommunicatiorEngineering
4) ComputerScienceandEngineering
5) Information Technology
6) ComputerScienceand Engineering(Artificial Intelligenceand Machine Learning)
7) ComputerScienceand Engineering(Data Science)
8) Artificial Intelligence and Machine Learning
9) Computer Science and Design
2. ADMISSION CRITERIA AND MEDIUM OF INSTRUCTION

2.1. Admission into first year of four year B.Tech. (Regular) DegreeProgramme:

2.1.1.  Eligibility: A candidateseekingadmissioninto the first year of four year B. Tech. Degree
Programme shoulbave:

(i) Passedeither Intermediate Public Examination (IPE) conducted by the Board of
Intermediate Education, Telangana,with Mathematics, Physics and Chemistry as
optional subjects or any equivalent examination recognized by Board of Intermediate
Education, Telangana or a Diploma in Engineering conducted by the Board of Technical
Education, Telanganaor equivalent Diploma recognized by Board of Technical
Education for admission as per guidelines defined by the Regulatory bodies of
TelanganastateCouncil for Higher Education(TSCHE)andAICTE.

(i)  Secured a rank in the TSEAMCET examinatioonductedby TSCHE for allotment of
aseatby the Convenor,TSEAMCET.

2.1.2. Admission Procedure: Admissionsare madeinto the first year of four year B.Tech.Degree
Programmaesperthe stipulationsof the TSCHE.

(@) CategoryA: 70% of the seatsarefilled throughTSEAMCET counseling
(b) CategoryB: 30% of the seatsarefilled by the Management.

2.2. Admissioninto the secondyear of four-year B. Tech. (Regular) DegreeProgramme
Under Lateral Entry Scheme.

2.2.1  Eligibility : A candidate seeking admission into the Il year | Semester B. Tech. RBggjare
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Programme under Lateral Entry Scheme (LES) should have passed the qualifying examination
(B.Sc. Mathematicsor Diplomain concernectourse)andhavesecuredarankat Engineering

Common Entrance Test TSECET (FDH). Admissions are made in accordancewith the
instructionsreceivedfrom the Convenor,TSECETand Governmenbf Telangan&State.

2.2.2  Admission Procedure: Admissions are made into the Il year of four year B.Tech. (Regular)
Degree Programme through Convenor, TSECET (FDH) against the sandtitaderlin each
Programmeof study adateralentrystudent.

2.3. Branch Transfers: There shall be no Branch transfers after the completion of Admission
Process.
2.4. Medium of Instruction: The Medium of Instruction and Examinations for the entire B.Tech.

programmewill bein English only.
3. B.Tech. PROGRAMME STRUCTURE
3.1 Admitted under Four year B. Tech. (Regular) degree Programme:

3.1.1 A studentafter securing admissiorshall pursue the undegraduate programme in B.Tech for
a minimum period offour academic years (8 semesters), and a maximum peri@ipbf
academic years (16 semesters) starting from the date of commencement of first year first
semesterfailing which, studentsshall forfeit their seatin B.Techcourse.

3.1.2 As per AICTE guidelines,a 3-weekmandatory' | nd u @t b g n a shalldé offeredto
| - B.Tech newly admitted students to get acquainted with the professional environment and
preparghemfor theacademicscheduleshead.

3.1.3 The entire B.Tech. programme is structured for a total ofct8@its. Distribution of credits
Semestewise is availablein the respectivecoursestructure.

314 Each student shal/l register and secure 160 credi
undergraduatgprogrammeandawardof the B.Techdegree.

3.2 Admitted under Lateral Entry Scheme(LES) into B. Tech. degree Programme:

3.2.1 After securing admission into Il year B.Tech. | Semester, the LES students shall pursue a
course of study for not less than three academic years (6 Semesters) and not more than six
academicyears (12Semesters)failing which studentsshall forfeit their seat inB.Tech.
programme.

322 The student shall regi ster and secure 120 credi
B.Tech.programmgLES) for theawardof B. Techdegree.

3.3 The Course Structure isorganized basedon the AICTE Model Curriculum (Jar2018)
for UnderGraduate Degree Coursesin Engineering & Technology. UGC / AICTE
specified definitions / descriptions are adopted appropriately for various terms and
abbreviationaisedin theseAcademicRegulationd Norms, which arelisted below:

3.3.1 SemesterScheme:
The evaluation of course is on the basis of Choice Based Credit System (CBCS) and Credit
Based Semester System (CBSS) as indicated by UGC while the course Curriculum / Course
Structureis assuggestedy AICTE.

B.Tech.(Regular)Programmes of 4 AcademicYears(8 Semesters)

B.Tech.(LES) Programmas of 3 AcademicYears(6 Semesters),
Eachacademicyearis dividedinto two semesters

Eachsemesteis of 22 weeks( @0 Instructionaldaysper semester)
EachSemesters having- 6 C o n t ilntenalBvaluation( C 1 &JOE rsemester
Examination(ESE).

=A =4 =4 -8 -4
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3.3.2

Credit Courses:

a) All Subjects / Courses are to be registereg a student in a Semester to earn Credits.

Credits shall be assigned to each Subject / Course in a L: T: P: C (Lecture Periods: Tutorial

Periods:PracticalPeriods: Credits)Structurebasedon the following generalpattern:

Theory

Practical

1 Hr. Lecture(L)

1 credit

1 Hr. Practical(P)

0.5 credit

1 Hr. Tutorial (T)

1 credit

2 Hrs Practical(Lab)

1.0 credit

All Mandatory CoursesStudyTour, GuestLecture,etc.,will not carry anyCredits.

b) Contact Hours: Weekly contact hour$ maximum of 30 hours per week (1 hour = 60
Minutes)including creditand norcredit courses.

3.33

Subject/ Course Classification:

CMRTC hasfollowed the guidelinesspecifiedby AICTE / UGC / JNTUH. The subjects/
courseofferedin B.Tech.programmearebroadlyclassifiedasmentionedbelow.

S. Broad Course Course Group/ Course Descriotion
No. Classification Category P
1 BS1 Basic Includes mathematics, physics and
Sciences chemistrysubjects
> FoundationCourses | ES - Engineering Includes fundamental engineering
Sciences subjects
3 HST Humanities Includessubjectsrelatedto humanities,
andSocialsciences| social sciencesand management
. . Includes core subjects related to the
PCi Professional B
4 CoreCourses Core parent discipline/ department/ branch
Engineering.
. . Includes elective subjects related to
PET Professional L
5 Electives parent discipline/ department/ branch
Engineering.
Elective Courses Elective subjects which include inter-
6 OET Open disciplinary subjectsor subjectsin an
Electives area outside the parent discipline/
departmentbranchof Engineering.
. B.Tech.projector UG projector UG
! PR- ProjectWork major projector ProjectStagel & Il
. - Industrial training/Summernternship
Industrial training/ . . . . o
8 CoreC Mini- oroiect Industrial OrientedMini-project/ Mini -
oreCourses proj project
Seminar/ Colloquium based on core
9 Seminar contents related to parent discipline/
departmentbranchof Engineering.
10 Minor courses - 1 or 2 Creditcoursegsubsetof HS)
11 | MandatoryCourses MC Mandatorycoursegnon-credit)
12 Audit Courses AC
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3.34 Subject Code Nomenclature:
[1[2]3[4]5[6[7]8]9]

1, 2 - Year of implementationof Regulation

3, 4 - DepartmentCode(Courseoffering department)
5 - SerialNo. of Semeste(1 to 8)

6, 7- SerialNo. of Subject, Semestevise

8, 9 - CourseGroup/Category

Example: - 19EC302PC

4. COURSE REGISTRATION

4.1 A @aculty Advisor/Mentor 6 shall be assignedo eachstudentto advisethe studentabout
the B.Tech. programme,course structure and curriculum, choice / option for subjects /
coursespasedon his/hercompetenceprogresspre-requisitesandinterest.

4.2 The academic section of ftchremscosthdemesgraforeithevi t es Or
beginning of the semester througinline submission,e n s u Materagdtinde stampingd .
The online registration r equeconiplstedifefone theany oOcur r e
commencementof ESEs(End SemesterExaminations) of the* pr e cea@amegt er ’

43 A student can apply foonline registration,only after obtainingt h writtelh approvald6 f r o m
his faculty advisor or Mentor, which should be submitted to the college academic section
through the Head of the Department.A copy of it shall be retained with Head of the
Departmentfaculty advisorandthe student.

4.4 A studenthas to register for all subjects/courses in a semester as specified in the course
structure and may be permitted to register one additional theory subject / course limited to 3
credits, b a s e grogess antl BGPA 5 CQPA, eandt congpletion of thare-

r e g ui asiindieated for various subjects/courses, in the department course structure and
syllabuscontents.

45 If the student submits ambiguous choices or multiple options or erroneous (incorrect) entries
duringonline registrationfor the subjec(s) / course(slundera given/ specifiedcoursegroup
/ category as listed ithe course structurenly the firstmentionedsubject/ coursein that
category willbe takeninto consideration.

4.6 Subject/ course options exercisedthrough online registrationare final and cannot be
changed or interchanged; further, alternate choices also will not be considered. However, if
the subject / course that has already been ligdedegistrationby Head of the Department in
a semester could not be offered duertyg anforeseen or unexpected reasons, then the student
shallbe allowedto havealternatechoice- eitherfor a newsubject(subjectto offering ofsuch
a subject), or for another existing subject (subject to availability of seats), which may be
consideredSuch alternate arrangements will be made by Head of the Department, with due
notification and timedramedschedule, within thérst week from the commencement ofass
work for that semester.

4.7 Dropping of additional registered subject / course (refer hdy be permitted only after
obtaining priorapproval fromthe faculty advisor/ Me mwithenra, period of 15 day$
from the commencementf that semester.

4.8 Open electives Students can choose open electives, wherever offered, from the list of open
electives given for their stream. However, student has to opt for at least one HS Open elective
and cannot opt for an open elective subject offered by their own (parent) department, if it is
already listed under any categoryof the subjectsoffered by parentdepartmentin any
semester.

4.9 Professional electives Studentshave to choose professional elective, wherever offered,
from the list of professionalelectivesgiven. However, studentsmay opt for professional
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electivesubjectsofferedin therelated area.

4.10 Mandatory Courses (NonCredit): All mandatory courses, wherever offered, require prior
registration.

5. SUBJECTS/ COURSES TO BE OFFERED

5.1 A typical Section(or Class)Strengthfor eachSemesteshall be 60. A subject/ coursemay
be offered to the students, only a minimum 1/3 of students register to the course. The
Maximum Strengthof a Sectionis limited to 80 (60 + 1/3 of the SectionStrength).

i) More thanone faculty membermay offer thesame subject( | ab / pr adtlidedal 6s may
with the correspondingheorysubjectin the samesemester)n any semester.

i) However, selection of ¢ h o first eomé first servegbasts @amdt s wi | |
CGPAcr i t die.itherfidtfocus shall be on early on-line entry from the studentfor
registrationin thatsemesterandthe secondfocus,if neededwill be on CGPAof thestudent).

iii) If more entries for registration of a subject come into picture, then the concerned Head of the
Department shall take necessary deciswnether or not to offer such a subject / course for
two (or multiple) sections

6. ATTENDANCE REQUIREMENTS

6.1 A student shall be eligible to appetor the semesteend examinations, if the student acquires
a minimum 75% of attendance in aggregate (excludinglélys of midterm examinations) for
all the subjects/ coursesgxcludingattendancén mandatorycoursesn that semester.

6.2  Condoningof shortage ofattendance iraggregate up t40% (65% and above,and below
75%) in each semestanay be granted by theollege academic committee ogenuine and
valid grounds,basedonthes t u d eepresdntationvith supportingevidence.

6.3 A stipulatedfee shallbe payabletowardscondoningof shortageof attendance.

6.4  Shortageof attendancéelow 65% in aggregateshallin no casebecondoned.

6.5  Students whose shortage of attendanceis not condonedin any semesterare not eligible
to take their end examinations of that semester. They get detained and their registration
for that semester shall stand cancelled. They will not bpromoted to the next semester.
They may seeke-registrationfor all those subjectsregistered inthat semesterin which
student was detainedyy seeking readmission into thatsemester as and when offered; in case
if there are any professionalectivesand / or open electives,the samemay alsobe re
registered,if offered. However, if those electives are nobffered in later semesters, then
alternate electives may be chosen from shene set of elective subjects offered under that
category.

6.6 A studentfulfilling the attendance requirement in the present semester shall not be eligible for
readmissiorinto the sameclass.

7. ACADEMIC REQUIREMENTS

Thefollowing academicequirementfiaveto besatisfied,in additionto the attendance
requirementsgnentionedn item no. 6.

7.1 A student shall be deemed to have satisfied the academic requirements and earned the credits
allotted to each subject/course, if student secures not less3b%n marks (24 out of 70
marks) in the End Semester Examination (ESE), and a miniaiutd% of marks (40 out of
100) in the sum total of the Continuous Internal Evaluation (CIE) and End Semester
Examination (ESE) taken together; in terms of letter grades, this implies seCugragie or
abovein that subject/ course.

7.2 A studentshall be deemedo havesatisfiedthe academiaequirementsandearnedhe credits
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allotted to summer internship and project courses, if student secures not less than 40% of the
total marksin eachof them. The studentwould be treatedasfailed, if studentdoesnot submit
a report on his project(s), or does not make a presentation of the same before the evaluation
committee as per the schedule. Student may reappear once for each of the above evaluations,
when they are scheduled again; if he failsinc h @@mpe areanced eval
hasto reappeafor the same inthe next subsequensemesterasandwhenit is scheduled.

7.3 Promotion Rules
7.3.1 B.Tech.(Regular):
S. No. Promotion Conditions to be fulfilled
1 First Semesteto Second Regularcourseof studyof First Semester
Semester
2 gg;:::s(i?mesteto Third (i) Regular course of study of Second Seme
Must have secured at least 50% credits (20 ol
40 credits) up to Second Semester from all
relevant regular andupplementary examinatio
whether the student takes those examination
not.
3 Third Semesteto Fourth Regularcourseof studyof Third Semester
Semester
4 gzl;:ghstse fmesteo Fifth (i) Regularcourseof study of FourthSemeste
Must havesecured at least 60% credits (48 ou
80 credits) up to FourthSemesterfrom all the
relevant regular and supplementary
examinationswhetherthe studenttakesthose
examinationor not.
5 Fifth Semesteto Sixth Semester| Regularcourseof studyof Fifth Semester
6 gz(rt:eitee r:westeno Seventh (i) Regularcourseof study of Sixth Semeste
Must have secured at least 60% credits (72 oy
120 credits) up to Sixth Semesterfrom all the
relevant regular and supplementary
examinationswhetherthe studenttakesthose
examinationor not.
7 SeventhSemesteto Eighth Regularcourseof studyof SeventhSemester
Semester
7.3.2 B.Tech- Lateral Entry Scheme(LES):

S. No. Promotion Conditions to be fulfilled
1 Third Semesteto Fourth Regularcourseof studyof Third Semester
Semester
2 gzlrjr:tehstse ?mesteo Fifth (i) Regularcourseof study of FourthSemeste
Must have secured at least 50% credits (20 ol
40 credits) up to Fourth Semestdrom all the
relevantregularand supplementary
examinations,whether the student takes those
examinationr not.
3 Fifth Semesteto Sixth Regularcourseof studyof Fifth Semester
Semester
4 gz(mestesremester to Seventh (i) Regularcourseof study of Six_th Semeste
Must havesecuredat least60% credits(48 out of
80 credits) up to Sixth Semesterfrom all the
relevant regular and supplementary
examinations, whether the student takes those
examinationsor not.
5 SeventhSemesteto Eighth Regularcourseof studyof SeventhSemester
Semester

CMR Technical Campus

Page8

on

a



R 20 B. Tech Academic Regulations

7.4 A student has to register for all subjects covering 160 credits (120 credits in case of LES) as
specified and listed (with the relevant course / subject classifications as mentioned) in the
course structure, fulfill all the attendance armhdemic requirements for 160 cred{t20
credits in case of LESjecuring a minimum of Cdrade or above ipachs ubj ect , and Oear
all 160 credits (120 credits in case of LES) securing SGPB.O (in each semester), and
CGPA (at the end of each succesessemester} 5.0, to successfully complete the under
graduatgprogramme.

7.5 If astudentregistersfor dadditional s u b j €@ncthie parentdepartmenbr otherdepartments
/ branchesof engineering)otherthanthoselisted subjectstotalingto 160 credits(120 credits
in case ofLES) as specifiedin the course structure gbarent department, the performances
i n t &dditomal sébjectsd ( a | evaloated) dnd graded using the same procedure as
that of the required 160 credits (120 credits in caskES)) will not be taken into account
while calculating the SGPA and CGPFRor such éadditional s u b j eegistesed, % of
marks and letter grade alone will be indicated in the grade card as a performance measure,
subject to completion of the attendance anddemic requirements as stated in regulations 6
and7.1to 7.4above.

7.6 A student eligible to appear in the End Semester Examination for any subject / course, but
absent from it or failed (thereby failing to secureCdgrade or above) may reappear for that
subject / course in the supplementary examination as and when conducteath lcases,
internal marks (CIE) assessedrlierfor that subject /course will be carried over, and added
to the marks to be obtained in the ESE supplementaryexamination for evaluating
performancen that subject.

7.7 A studentdetained in a semester due to shortage of attendance may beagmitted when
the same semesteris offered in the next academicyear for fulfillment of academic
requirements. The academic regulations undehich student has been readmitted shall be
applicable. However, no grade allotments or SGPA / CGPA calculations will be done for the
entiresemestein which studenthasbeendetained.

7.8 A student detainedue to lack of credits, shall be promoted to thenext academic year
only after acquiring the required academic credits.The academic regulations under which
studenthasbeenreadmittedshall be applicable.

8. EVALUATION - DISTRIBUTION AND WEIGHTAGE OF MARKS

8.1 The performance of a student in each semesttell be evaluated subjewise / coursevise
(irrespective of credits assigned) with a maximum of 100 marks. These evaluations shall be
based on 30 marks allotted for CIE (Continuous Internal Evaluation) and 70 marks for ESE
(End Semester Examination), cam letter grade corresponding to the percentage of marks
obtainedshall begiven.

8.2 Evaluation of Theory Subjects/ Courses

A) Continuous Internal Evaluation: For each theory subject, during the semester, there
shall be 2 Midterm examinations of 30 marksach. Each Miderm examinationconsists
of subjective paper for 25 marks & assignment for 5 marks and the final CIE marks (for
total of 30) arecalculatedby takingaverageof thetwo Mid-term examinations.

1 The first Midterm examinatiorshall beconductedfor the first 50% of the syllabus,
and thesecond miderm examination shall be conducted for the remaining 50% of
the syllabus.

1 The subjective paper shall be conducted for duration of 90 minutes. Each subjective
paper shall contain 2 par(PartA and PartB). PartA consists of one compulsory
question with five sub questions carrying two marks each-BPadnsists of three
questiongarrying5 markseach(may containsubquestionswith internal choice;the
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studenthasto answerall the questions.

1 First assignment should be submitted before the commencement of the fitstrmmid
examinations, and the second assignment should be submitted before the
commencemenof the second mid-term examinations.The assignmentsshall be
specified /given by the concernedsubjectteacher.

B) End Semester ExaminationsThe duration of ESE is 3 hours. The details of the question
paperpatternis asfollows:

1 The end semester examinations will be conducted for 70 marks consisting of two parts
viz. i) Part- A for 20 marks,ii) Part - B for 50 marks.

i PartA is compulsory,which consists of one questiowith ten sub questions (two
from eachunit) carrying02 Marks each.

9 PartB consists of five questions (numbered from 02 to 11) carrying 10 marks each.
Onequestionfrom eachunit (may containsub-questions)wvith internalchoice.

8.3 Evaluation of Practical Subjects / Coursesin any semester, a student has to complete at
least08 to 10 experimentd exercisesn eachlaboratorycourseand get the record certified
by the Subject teacher and concerned Head of the Department to be eligible for End Semester
Examination.

For practicalsubjectsthere shallbea ContinuoudnternalEvaluation(CIE) during the
Semestefor 30 internal marksand70 marksfor End SemesteExamination(ESE).

A)  Continuous Internal Evaluation (CIE): Out of the 30 marks, 15 marks are allocated
for day-to-day work evaluationand the remaining 15 marks for internal practical
examination.There shallbe two internal practical examinationsof 15 marks each
conductedby the concernedlaboratory teacherand the averageof the two is
considered.

B) End Semester Examination (ESE):The ESE for practical subject / course shall be
conducted at the end of the semester with duration of 3 hours binteneal and one
external examineappointed by the Heaaf the Institution as perthe recommendation
of the concernedHeadof the Department.

8.4 Evaluation of Design / Drawing Subjects / CoursesFor the subjects such as Engineering
Graphics, Machine Drawgn Production drawing and any sucubject, the distribution shall
be 30 marks for CIE (15 marks for deyrday work and 15 marks for Midierm examination)
and70 marksfor ESE.

A) Continuous Internal Evaluation: There shall be two Mid-Term examinationsin a
Semester and the Marks for 15 can be calculated taking average of the twermlid
examinationsand these are addedto the marks obtained in day to day work
evaluation.

B) End Semester Examinations: The duration of ESE is 03 hours consisting of five
guestionscarrying 14 marks each. One questionfrom each unit (may contain sub
guestions)with internalchoice.

8.5 Evaluation of Summer Internship: The Summerinternship(02 - 04 weeks)registeredby
the students in consultation with course coordinator and catieth Industries and/or R&D
Organizations immediately after thait semestercourse work. The completion repowiill
be assessed in VIl semestero r 0 S a toirs fdalknt soar thy éscobnamitteeacongigiing
of Headof the Departmentsupervisoranda seniorfaculty memberof the department.

8.6 Evaluation of Project work: Student(skhallstartthe ProjectWork during theVIll Semester
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(IV-B.Techi IT Semester)s per the instructionsof the Project Guide / Project Supervisor
assignedby the Head of the Department.The topics for Summerinternship, Project Stage
i | andTechnicalseminarshall be different from oneanother.

a) The Project Work shall be carried out in two stadg&jectl (Stagei 1) during VII
Semeste(lV-B.Techi IT Semester)and Projectll (Stagei 1) duringVIII Semeste(IV -
B.Techi Il Semester), and the student has to prepare two independent Project Work
Reportsi one each during each stage First Report shall include theProject Work
carried out under Stagel, and theSecond Report (Final Report) shall include the Project
Work carried out under Stadgel and Stage |l put together. Stagei | and Stagé |l of
the ProjectWork shall be evaluatedor 100 markseach.

b) Out of the total 100 marks allotted feach stage ohe ProjectWork, 30 marks shalbe
for the Continuous Internal Evaluation(CIE), and 70 marks shall be for the End Semester
Viva-voce Examination (ESE). The marks earned under CIE for both the stages of the
Project shall be awarded by the Project Guide peBiisor (based on the continuous
evaluation of student és performance during the
earned under ESEhall be awarded by the Projedtiva-voce Committee / Board (based
on the work carried out, report prepared andpresentation made by the student at the
time of Viva-voce Examination).

¢) For the Project Stage- |, the Viva-voce shall be conductedat the end of the VII
Semester before the commencementof the End semester Examinations, by the
Project Evaluation Committee comprising of the Head of the Departmentor One
Senior Faculty member and Supervisor and tmject Stagei 1l Viva-voce shall
be conducted by the Committee comprising of an External Examiner appointed by the
Head of the InstitutionHead of the Department and Project Supervisor at the end
of the VIII Semesterbefore the commencementf the End SemesteExaminations.

d) If a student does not appear(or fails) for any of the two Viva-voce examinations
at the scheduledtimes as specified above, he may be permitted to reappear for
Project Stage- | and/or Project Stage Il Viva-voce examinations, as and when
they are scheduledagain in that semester;if he fails in such 6 o nreeappear ancebd
evaluationalso, he has to reappefor the same in the next subsequesgmester(s),
asand whentheyare scheduledassupplementargandidate.

8.7 Evaluation of Technical Seminar: The student has to enroll and get approval for technical
seminar on a specialized topic from the conceraesor / Mentor in the beginning of VII
semester (IV year | semester). The student should collect the information on a specialized
topic, prepare a technical report, give seminar presentation on the topic and submit it to the
department as notified by tledncerned Head of the Department. It shall be evaluated by the
departmental evaluation committee consisting of Head of the Department, seminar
supervisor and two senior faculty members. The seminar report and the seminar presentation
shall be evaluatedor 100 marks. There shalbe no EndSemesterExaminationfor the
seminar.

8.8 Evaluation of Mandatory Non-Credit Courses: There shall be only CIE for all mandatory
(non-credit) courses, instead of marks or letgmr a Sat i 6§ f acMJaspt i sfactory’
shall be indicated and this will not be counted for the computation of SGPA / CGPA. The
student has to maintaim minimum of 65% attendance and secure not less th@% in the
CIE and then only the student is declarechassand will be qualified for the awardf the
degree.

8.9 MOOCs Courses through SWAYAM Portal: The approved list of SWAYAM courses shall
be notified and made available at the beginning of the semester. The students are given option
to choose Professional Electives / Open Electives in the cumicaftered by the institute or
from thenotified list. The maximumnumberof transferablereditsthroughSWAYAM Courses
are cappeat 18 (06 Courses).
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9.

9.2

9.3

9.4
9.5

9.6

9.7
9.8

9.9

GRADING PROCEDURE

Gradeswill be awardedo indicatethe performanceof the studentin eachtheorysubject,lab

/  p r a cdesige/drdwibig practiceSummer Internship, TechnicalSeminar and Projedt
& Projectll basedon the percentage ofnarks obtained inContinuous Internal Evaluation
plus End SemesterExamination, both taken together, as specified in item 8 above, a

correspondingdetter gradeshall be given.

As a measure of the dntuAbsohute &Gmding Bysténousingathec e , a
following letter grades (UGC Guidelines) and corresponding percentage of marks shall be

followed.

% of Marks Secured(Class Intervals)

Letter Grade
(UGC Guidelines)

Grade
Points

90% andabove( O 90%, O100%)

O (Outstanding)

10

Below 90% but not lessthan 80% ( 0%, <
90%)

A* (Excellent)

9

Below 80% but not lessthan 70% ( /0%, <
80%)

A (Very Good)

8

Below 70% but not lessthan 60% ( 0%, <
70%)

B* (Good)

Below 60%but not less thaB 0 % 5@ <
60%)

B (aboveAverage)

Below 50% but not lessthan 40% ( Ql0%, <
509%)

C (Average)

5

Below 40% ( < 40%)

F (Fail)

0

Absent

AB

0

A student obtaining= grade orAB grade in any subject shall be considetefl ad | iemd t hat

subject and wil|l b eSupplementaryr Exah® t ion rela@ p Ead

Examination (ESE), as and when offered. In such cases, Contitnteunsal Examination
(CIE) in thosesubject(s)will remainsameasthoseobtainedearlier.

A letter gradedoesnot imply anyspecific % of marks.

In general, astudentshall not be permitted to repeat any subject/course (s) only for the sake

o fgrade improvementd 6 BEGPA / CGPA

all the subjects toursegertainingto that semesterif detained.

iHome vierp student énars ttoGrepeat

A student earns grade point (GP) in each subject / course, on the basis of the letter grade
obtained in that subgct/course (excluding mandatory noncredit courses). Then the

cor r es poeeditgpoinsg OGCP) ar e
for thatparticular subject/course.

computed by

Credit Points (CP) = Grade Point (GP) x Credits

The studentpasseshe subject/ courseonly whenGP 2 5 (C gradeor above).

multiplying

The Semester Grade Point Average (SGPA) is calculated by dividing the sum of credit points
(SCP) secured from all subjects / courses registered in a semester, by the total mwiimber
credits registered during that semester. SGPA is rounded tffotalecimal places. SGP&

thuscomputedas

SGPA(S) =3 (CiX G)/ Y Ci

Where Gis the number of credits of th# tourse and @s the grade point scored by the

studentin the " course.

The Cumulative Grade Point Average (CGPA) is a measureof the overall cumulative

CMR Technical Campus
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9.10

9.11

10
10.1

10.2

11
11.1

11.2

12
12.1

performanceof a studentin all semesters considered foegistration. The CGPA s the ratio
of the total credit points securdaly a student inall regidered courses irall Semesters, and
the total number of credits registerecalhthe semesters. CGPA is rounded offwm decimal

places. CGPA is thus computed from thgear, | semesteonwards, at the end of each

semesterasperthe formula:

CGPA =3 (X S)/5 C

whereS is the SGPAof thej" semesteandC;jis thetotal numberof creditsin that

semester.

Illustration of calculation of SGPA

Illustration of calculation of CGPA

Course
/Subject

Credits

Letter
Grade

Grade
Points

Credit
Points

Sem.

Credit
s

SGPA

Credits x
SGPA

Coursel

A

4x8=32

Seml

19

7

19x 7= 133

Course2

o

3x10=30

Semll

19

6

19x6=114

Course3

c

3x5=15

Semill

21

6.5

21x6.5=136.5

Course4

B

3x6= 18

SemlV

21

6

21x6=126

Courses

A+

1.5x9=13.5

SemV

21

7.5

21x7.5=180

Courses

A

1.5x8=12

SemVI

21

8

21 x8=157.5

Courser

B+

1.5x7=10.5

SemVll

21

8.5

21x8.5=178.5

Courses

A+

1.5x9=13.5

SemVIll

17

8

17x8=136

Total

19

1445

Total

160

1161.5

SGPA = 144.5/19= 7.60

CGPA = 1161.5/160= 7.26

For merit ranking or comparison purposes or any other listimdy t h ®unded offé

of the CGPAswill beused.

v al

For calculations listed in Item 9.8.9, performance in failedubjects/courses (securirig
grade) will also be taken into account, and the credits of such subjects/courses will also be

included in the multiplications and summationdowever, mandatory courses will not be

takeninto consideration.

PASSING STANDARDS

A studentshall be declared® u ¢ ¢ e er €phsaedin a semesterif studentsecuresa GP O
e v evhen stdenbgetsart / cour s e
SGPA 2 5.00 at the end of that particular semester);and a studentshall be declared
under

5 (6Cbo

ésuccessfud

grade

passed
CGPAZ? 5.00for theawardof thedegreeasrequired.

n

or

t he

ent i

above) i

re

n

graduate

After the completionof semestera gradecard or gradesheet(or transcript)shall be issued
to all the registeredtudents othat semesterindicating the lettergrades andcredits earned.
It will show the details of the courses registered (coooske, title, no. of credits, grade
earnecdetc.), creditsearned SGPA,and CGPA.

DECLARATION OF RESULTS

Computationof SGPAand CGPAaredoneusingthe procedurdistedin 9.61 9.9.

ues

prograrm

For Final percentage of marks equivalent to the computed final CGPA, the following formula

maybe used:

Percentageof Marks = (final CGPA —0.5)x 10

AWARD OF DEGREE

After a student has satisfied the requirement prescriloedhe completionof the program
and is eligible for the award of B. Tech. degree the student shall be placed in one of the
following four classedasedon CGPA:

| ClassAwarded

|

Grade to be Secured |

Remarks |

CMR Technical Campus
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First Classwith Distinction 08 CGPA From the aggregate mar
First Class 06.5t0 < 8 CGPA securedfrom 160 Credits
SecondClass 05.5t0 < 6.5CGPA | for RegularStudentsand
PassClass 05.00to < 5.5CGPA | 120 Credits for Lateral
FAIL CGPA<S5 Entry Students.

12.2  First class with distinction will be awarded to those students who clear all the subjects during
his / herregularcourseof studyby fulfilling thefollowing conditions:

(i) Should havepassedall the subjects/coursesvithin the first 4 academicyears (or 8
sequential semesters) for B.Tech. (Regular) and first 3 academic years (or 6 sequential
semesters) for B.Tech. (LES) from the date of commencement of first year first semester
for B.Tech.(Regular)andll yearl semestefor B.Tech.(LES).

(i) Should have secured a CGPA8.00, at the end of each of the 8 sequential semesters (6
sequential semesters for LES), starting from | year | semester (starting from Il year |
semestefor LES) onwards.

(i) Should not have beedetained orprevented from writing the end semester examinations
in any semester due to shortage of fisttendance
classwithdi stincti on’

A Student nofulfilling any of the above conditioand having finaCGPA 2 8.00shallbe placedn
AFiCGlsas s o.

12.3 B. Tech (Honors): The studentwho accrue 20 credits fronNPTEL in addition to their
regularcoursework, will be awardedwith HonorsDegree.

12.4  Award of Medals: Students fulfilling the conditions listed under itel@.2 alone will be
eligible for awardo fColl@ge Ranksbanddedalsd .

12.5 Graduation Day: The College shall have its own Annual Graduation Day for the award of
Degreedssuedby theUniversity.

12.6  Transcripts: After successful completion of prerequisiteedits for the award of degree a
transcript containing performance of all academjears will be issued as a final record.
Duplicate transcripts will also be issued if required after the payment of requisite fee and also
aspernormsin vogue.

13 WITHHOLDING OF RESULTS

If the student has nopaid the fees to the Institute at any staga;, has duespending due to
any reasonwhatsoever,or if any caseof indiscipline is pending, the resutif the student
may be withheld, and the studentvill not be dlowed to go into the next highesemester.
Theawardor issueof the degreemayalsobe withheldin suchcases.

14 SUPPLEMENTARY EXAMINATIONS

Supplementary examinations for odd semester subjects will be conducted along with even
semesteregularexaminationsandvice versa.

15. TRANSITORY REGULATIONS

a) A studentwho has discontinuedfor any reason,or has been detainedfor want of
attendanceor lack of required credits as specified, or who has failed after having
undergone the degree programmay beconsidered eligible for readmissionto the
same subjects courses (or equivalent subjects/ courses, as the case may be), and same
professionaklectives/ openelectives(or from set/ category ofelectivesor equivalents
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suggestedasthecasemaybe)asandwhentheyareoffered(within thetime-frameof 8 years
fromthedat®f commencemertdf student'dirst yearfirst semester).

b) A studentwho hasfailed in any subjectunderanyregulationhasto passthosesubjects
in therespectiveregulations.

¢) The maximum credits that student acquires fothe awardof degree,shall be the sum
of the total number of credits secured in all the regulations of his/her study including R19
Regulations. The performance evaluation of the student witldme as per the rules and
regulationsapplicableat the time of admission(syegardingawardof gradeand/or class
asthe casemaybe.

d) If a studentreadmittedto R19 Regulations,has any subjectwith 80% of syllabus
common with his/her previouggulations, that particular subject in R19 Regulations will
be substitutedby anothersubjectto be suggestedy the CMRTC AcademicCouncil.

e) Promotion Rule: Where the credits allotted to semester/yeaunder the regulations
studied in are different from that under R19 regulations for the corresponding
semester/yearthe promotion rules of R19 vide section 7.3 shall be applied after
normalization. Normalization is done by scaling down or up the number of credits of a
semester/yeaunder the previous reguldions to equal the number of credits of the
corresponding semester/yeander R19 regulations and revising the secured credits also
in the sameproportion.

16 STUDENT TRANSFERS

Thereshall be no transferdrom other colleges/ streams.

17 RULES OF DISCIPLINE

17.1 Any attempt by any student to influence the teachers, examiners, faculty members and staff of
Controller of Examination office for undue favours in the exams, and bribing them either for
marks or attendance will be treated malpractice case and ttedent canbe debarred from
the college.

17.2 When the performanceof the studentin any subject(s)s cancelled asa punishmentfor
indiscipline, studentis awardedzeromarks inthat subject(s).

17.3 Whenthe s t u d emswedl®ok is confiscatedfor any kind of attemptedor suspected
malpracticethe decisionof the MalpracticePreventionCommitteeis final.

18. MALPRACTICE

18.1 Malpractice Prevention Committee:The commi ttee shall examine
and indiscipline cases occurred, while conducting the exaninations and recommend
appropriate punishment to the Academic Council after taking explanation from the student and
concernednvigilator asper the malpracticerules mentionedbelow. The committeeconsistsof

a) Controller of Examinations Chairman

b) Addl. Controller of Examinations. Convener

c) SubjectExpert- Member

d) Headof the Departmentof which the studentbelongsto - Member
e) Thelnvigilator concerned Member
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18.2Malpractice Rules: Disciplinary Action for Improper Conductin Examinations

S.
No.

Nature of Malpractices /
Improper Conduct

Punishment

1(a)

Possessesor keeps accessible in
examination hall, any paper, note
book, programmable calculators,
Cell phones, pager, palm computi
or any other form of material
concernedwith or related to the
subjectof the examination (theory
or practical) in which he is appearil
but has not made use of (material
shall include any marks on the bo
of the candidatewhich can be used
as an aid in the subject of the
examination)

Expulsion from the examination hall and
cancellation of the performancein that
subjectonly.

1(b)

Gives assistanceor guidance or
receives it from any other candide
orally or by any other body langua
methods or communicatesthrough
cell phoneswith any candidateor
persons inor outside the exam ha
in respectof any matter.

Expulsion from the examination hall and
cancellation of the performance in that
subject only of all the candidates involved.
case of an outsider, he will be handed ove
the police and a caseis registered against
him.

Has copied in the examination hg
from any paper, book,
programmable calculators, palm
computers or any other form of
material relevant to the subject of t
examination (theory or practical)
which the candidates appearing.

Expulsion from the examination hall and
cancellation of the performance in that
subject and albther subjects the candida
has already appeared including practical
examinations and project work and shall
be permitted to appear for the remaining
examinationof the subjectsof that
Semester/year.The Hall Ticket of the
candidateshall be cancelled.

Impersonateany other candidate
in connectionwith the examination.

The candidate who has impersonated sha
expelled from examination hall. The
candidateis also debarredand forfeits the
seat. The performance of the original
candidate who habeen impersonatedshall
be cancelled in all the subjects of the
examination (including pr act iand
project work) already appeared and shmait
be allowed to appear for examinations of
remaining subjects of that semester/year.
candidate is also debarred for two
consecutive semesters fromclass work andg
all examinations.The continuation of the
course by the candidateis subjectto the
academic regulations in connection with
forfeiture of seat. If the imposter is an
outsider,hewill behandedover to the police
anda caseis registeredagainsthim.

Smugglesin the Answer book or
additional sheet or takes out or
arrangesto send out the guestion
paper during the examination or

answer bookor additional sheet,

Expulsion from the examination hall and
cancellationof performancein that subject
and all the other subjectsthe candidatehas
already appeared including practical
examinationsand project work and shall not
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during or afterthe examination.

be permitted for the remaining examinatig
of the subjectsof that semester/yearThe
candidate is also debarred for two
consecutive semesters fromclass work ang
all examinations.The continuation of the
courseby the candidateis subjectto the
academicregulationsin connectionwith
forfeitureof seat.

Uses objectionable, abusive or
offensive languagein the answer
paperor in lettersto the examiners
or writes to the examiner requestir
him to awardpass marks.

Cancellationof the performancein that
subject.

Refusesto obey the orders of the
Controller of examinations/ any
officer on duty or misbehavesor
createsdisturbanceof any kind in
and aroundthe examination halbr
organizesa walk out or instigates
others to walk out, or threatens t
addl. Controller of examinations |
any person on duty in or outside t
examination hall of any injury to h
person or to any of his relations
whether by wads, either spoken (
written or by signs or by visible
representation, assaults the addl.
Controller of examinations,or any
person on duty in or outside the
examination hall or any of his
relations, or indulges in any other
of misconduct or mischief which
result in damage to or destruction
property in the examination hall |
any partof the College campusr
engages in any other act which in 1
opinion of the officer on duty
amounts to use of unfaimeans ol
misconductor has thetendencyto
disrupt the orderly conduct of the
examination.

In case of students of the college, they s
be expelled from examination halls and
cancellation of their performancein that
subject and all other subjects the candidat
has (have) already appeared ahall not be
permitted to appear for the remaining
examinations of the subjects of that
semester/year. The candidates also are
debarredand forfeit their seats.In case of
outsiders,they will be handedover to the
police and a police case is registeaghinst
them.

Leavesthe exam hall taking away
answerscript or intentionally tears
of the script or any part thereof
inside or outside the examination
hall.

Expulsion from the examination hall and
cancellationof performance inthat subject
and all theother subjects the candidate
already appeared including practical
examinations and project work and shall
be permitted for the remaining examinatig
of the subjectsof that semester/yearThe
candidate is also debarred for two
consecutivesemestes from class work and
all examinations.The continuation of the
courseby the candidateis subjectto the
academic regulations in connection with
forfeiture of seat.

Possesanylethalweaponor firearm
in the examinationhall.

Expulsion from the examination hall and
cancellation of the performance in that
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subject and albther subjects thecandidate
has already appeared including practical
examinations and project work and shall
be permitted for the remainingxaminationg
of the subjectsof that semester/yeaiThe
candidateis also debarredand 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 indulg
in any malpractice or improper
conductmentionedn clauseb to 8.

Studentof the colleges expulsion from the
examination hall and cancellation of the
performancein that subject and all other
subjects the candidate has already appe
including practicalexaminations and proje
work and shall not be permitted for the
remaining examinationsof the subjects of
that semester/yearThe candidate is also
debarred and forfeits the seat. Person(s)
do not belong to the College will be hand
overto police and,a police casewill be
registeredagainstthem.

Comesin adrunkenconditionto
the examinationhall.

Expulsion from the examination hall and
cancellation of the performance in that
subject and albther subjects the candida
has already appeared including practical
examinationsand project work and shall not
be permitted for the remainingxaminationsg
of the subjectsof that semester/year.

Copying detectedon the basis of
internal evidence, such as, during
valuationor during specialscrutiny.

Cancellation of the performancein that
subject and albther subjects the candida
has appeared including practical
examinationsand project work of that
semester/yeaexaminations.

If any malpractice is detected whig
is not covered in the abowtauses 1
to 11 shall be reported to the Ch
Superintendent for further action

awardsuitable punishment.

i) Whereverthe wordso h lem, h i acéurin theregulationstheyshallinclude6 s the r 6 .

interpretation.

The AcademicRegulationsshould be read as a whole, for the purposeof any

The above mentionedrules and regulationsare applicablein generalto both B.Tech.

(Regular)andB.Tech.(LES), unlessand otherwisespecific.

In caseof anydoubtor ambiguity intheinterpretationof the aboverules, the decisionof

the CollegeAcademicCommitteeis final.

R 20
9
10
11
12
19. SCOPE
ii)
iii)
iv)
20.

REVISION AND AMENDMENTS TO REGULATIONS

The Academic Councimay reviseor amend the academic regulationspurse structure or
syllabi at any timeand the changesr amendmentsmadeshall be applicableto all students
with effect from the datesnotified by the AcademicCouncil.
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R20- CMRTC B.Tech | Year
CMR TECHNICAL CAMPUS
UGC AUTONOMOUS
B. Tech.| Year Syllabus
Commonfor Civil, Mechanical
| SEMESTER
S.No | CourseCode | CourseTitle L T | P | Credits
1 20MA101BS | AlgebraandCalculus 3 1 0 4
2 20PH102BS | EngineeringPhysics 3 1 0 4
3 2OEC103ES Bas!cEIe(_:trlcaI& Electronics 3 1 0 4
Engineering
4 20ME104ES | Engineeringsraphics 2 0| 4 4
5 20PH105BS | EngineeringPhysicsLab 0 0 3 1.5
6 DOECL06ES Bas!cEIe(_:trlcaI& Electronics 0 0 3 15
Engineering.ab
7 POEC107ES BasicElementof Engineering 0 0 2 1
Technology
8 20MC108ES | EnvironmentaBcience 3 0 0 0
InductionProgramme
Total Credits 14 3 | 12 20
Il SEMESTER
S.No.,| CourseCode| CourseTitle L T P | Credits
1 20MA201BS | OrdinaryDifferential EquationsandVector 3 1 0 4
Calculus
2 20CH202BS | EngineeringChemistry 3 1 0 4
3 20CS203ES| Programmindor problemsolving 3 1 0 4
4 20EN204HS | English 2 0] 0 2
5 20ME205ES| EngineeringNorkshop 0 0| 3 15
6 20CH206BS | EngineeringChemistryLab 0 0 3 15
EnglishLanguageandCommunication
7 20EN207HS Skills Lab 0 0 3 15
8 20CS208ES| Programmindor problemsolvingLab 0 0 3 15
Total Credits 11 3|12 20




R20-CMRTC B.TechCIVIL
CMR TECHNICAL CAMPUS
UGC AUTONOMOUS
B. Tech.Il Year Syllabus
Civil Engineering
Il SEMESTER
S.No. | CourseCode| CourseTitle L T P | Credits
1 20MA301BS | Statisticalkknd NumericaMethods 3 1 0 4
2 20CE302ES| EngineeringViechanics 3 0 0 3
3 20CE303PC| Fluid Mechanics 3 0 0 3
4 20CE304PC| SurveyingandGeomatics 3 0 0 3
5 20CE305PC| Engineering Geology 3 0 0 3
6 20CE306PC| Surveying Lab | 0 0 3 15
7 20CE307PC| Building Planning& Drawing 0 0 3 15
8 20CE308PC| EngineeringGeologyLab 0 0 2 1
9 20MC309ClI | Constitutionof India 3 0 0 0
Total Credits 18 1 8 20
IV SEMESTER
S.No. | CourseCode | CourseTitle L T P | Credits
BusinesEconomicsandFinancial
1 20MB401HS Analysis 3 0 0 3
2 20CE402PC | Strengthof Materials- | 3 1 0 4
3 20CE403PC | WaterResourcd=ngineering 3 0 0 3
4 20CE404PC HydrqullcsandHydraullc 3 0 0 3
Machinery
Building Materials,Construction
5 20CE405PC andPlanning 3 0 0 3
6 20CE406PC | SurveyingLab- Il 0 0 2 1
7 20CE407PC | Strengthof MaterialsLab 0 0 3 15
HydraulicsandHydraulic
8 20CE408PC MachineryLab 0 0 3 15
9 20MC409GS | GenderSensitizatiorLab 0 0 2 0
Total Credits 15 1 |10 20




R20CMRTC B. Tech- CIVIL
CMR TECHNICAL CAMPUS
UGC AUTONOMOUS
B. Tech.lll Year Syllabus
Civil Engineering
V SEMESTER
S.No. | CourseCode | CourseTitle L T P | Credits
1 20CE5S01PC| Strengthof Materials- 1l 3 0 0 3
2 20CE502PC| StructuralAnalysis- | 3 0 0 3
3 20CE503PC| EnvironmentaEngineering 3 0 0 3
4 20CE5S04PC| StructuralEngineering | (RCC) 3 1 0 4
5 ProfessionalElective-l 3 0 0 3
6 | 20CE505PC ?é%?}vr‘]’g?g'zrf;%ee””@”dConcrete o | o|3| 15
7 20CE506PC| EnvironmentaEngineering-ab 0 0 3 15
3 20EN507HS fgt\)/anced Communication Skills 0 0 5 1
9 20MC509IP | IntellectualPropertyRights 3 0 0 0
10 20MC510CS| CyberSecurity 3 0 0 0
Total Credits 21 1 8 20
VI SEMESTER
S.No. | CourseCode | CourseTitle L T P| Credits
1 20CE601PC | StructuralAnalysis- Il 3 0 0 3
2 20CE602PC | GeotechnicaEngineering 3 0 0 3
3 20CE603PC | TransportatiorEngineering 3 0 0 3
4 20CE604PC | StructuralEngineering Il (Steel) 3 0 0 3
5 ProfessionalElective-lI 3 0 0 3
®pen| Elective-l 3 0 0 3
7 20CE605PC | GeotechnicaEngineering.ab 0 0 2 1
8 20CE606PC | ComputerAided DesignLab 0 0 2 1
9 *20MC608ES | EnvironmentaScience 0 0 3 0
10 20MCG609AI | Artificial Intelligence 3 0 0 0
Total Credits 21 0 7 20

ProfessionalElective — |

20CE511PE | Concretelechnology
20CE512PE | Theoryof Elasticity
20CE513PE | RockMechanics

ProfessionalElective—II

20CE621PE

Prestresse@oncrete

20CE622PE

Elementsf EarthQuake Engineering

20CE623PE

AdvancedStructuralAnalysis




R20-CMRTC B. Tech- CIVIL

CMR TECHNICAL CAMPUS
UGC AUTONOMOUS
B. Tech.IV Year Syllabus(A.Y. 202324)

Civil Engineering

VIl SEMESTER

S.No. | CourseCode | CourseTitle L|T| P | Credits
1 20CE701PC | Estimation,CostingandProjectManagement | 3 | 1 | O 4
2 ProfessionalElective - 11l 3100 3
3 ProfessionalElective - IV 3/0] 0 3
4 OpenElective- I 3|00 3
5 20MB702HS | ProfessionaPracticeLaw & Ethics 210] 0 2

Industrial Oriented Mini Project/ Summer
6 | 20CE703PR| oo ) 0lo| 0 2
7 20CE704PR | Seminar OO0} 2 1
8 20CE705PR | ProjectStage- | 0| 0| 4 2
Total Credits 14| 1| 6 20

VIl SEMESTER

S.No. | CourseCode | CourseTitle LT P | Credits
1 ProfessionalElective - V 3110 4
2 ProfessionalElective - VI 3/0| 0 3
3 Open Elective- Il 3/]0] 0 3
4 20CE801PR | ProjectStage- Il 00| 20 10

Total Credits 91| 20 20

Note: IndustrialOriented Mini Project/ Summer Internship is to be carried out during the summer vacatior
between 6th and 7th semesters. Students should submit report of Industrial Oriented Mini Project/ Sumrn
Internshipfor evaluation.

ProfessionalElective—1l1I

20CE731PE RemoteSensingkGIS
20CE732PH GroundimprovemeniTechniques
20CE733PH AdvancedStructuralDesign

ProfessionalElective— IV

20CE741P¥E IrrigationandHydraulic Structures

20CE742PE| FoundatiorEngineering

20CE743PE| GroundWaterHydrology

ProfessionalElective—V

20CE851PE | Solid WasteManagement

20CE852PE | Environmental ImpacAssessment

20CE853PE | Airports, Railwaysand Waterways

ProfessionalElective — VI

20CE861PE | Air pollution

20CE862PE | UrbanTransportatiorPlanning

Finite ElementMethodsfor Civil
20CES863PE Engineering
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20MA101BS:Algebra and Calculus
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B.Tech.l SEM

CourseObjectives: To learn
1. Typesof matricesandtheir properties, ran&f the matrix, consistencyndsolvingthe
systemof linearequations.
2. Concepbpf Eigenvaluesand eigenvectorand to reducéhe Quadraticform to
Canonicaform.
Concept oSequenceandnatureof the series.

4. Geometricabpproacho the meanvaluetheoremsand theirapplicationto the
mathematicaproblems an@valuationof improperintegralsusingBetaandGamma
functions.

5. Partialdifferentiation, concept of total derivative, finding maxima and minima of
functionof two andthreevariables.

w

CourseOutcomes:After learningthe contentsof this paperthestudentmustbeableto

1. Write the matrix representation of a set of lineguations and to analyze the
solution of the system of equations.

2. Find the Eigen values and Eigen vectors and reduce the quadratic form to
canonical form using orthogonal transformations.

3. Analyze the nature of convergence of sequence and series.

4. Solve proltlems involving mean value theorems and evaluate the improper
integrals using Beta and Gamma functions.

5. Find the extreme values of functions of two variables with/ without constraints.

UNIT -I: Matrices 10L
Matrices: Types of Matrices, Symmetric; Hermitian; Skewsymmetric; SkewHermitian;
Orthogonal matrices; Unitary Matrices; rank of a matrix by Echelon form and Normal form,
Inverse of Nomsingular matrices by Gaugserdan method; System of linear equations; solving
system of Homogeneous and NHomogeneougquations. Gauslimination method; Gauss
SeidellterationMethod.

UNIT -1I: Eigen valuesand Eigenvectors 10L

Linear Transformation and Orthogonal Transformation: Eigen values and Eigenvectors and their
properties: Diagonalizationof a matrix; CayleyHamilton Theorem (withoutproof); finding

inverse and power of a matrix by Caylegmilton Theorem; Quadratic forms and nature of the
Quadratic Forms; Reduction of Quadratic form to canonical forms by Orthogonal
Transformation.

UNIT -lll: Sequence# Series 10L
Sequence: Definition of a Sequence, limit; Convergent, Divergent and Oscillatory sequences.
Series: Convergent, Divergent and Oscillatory Series; Series of positive terms; Comparison test,
p-testD-Al e mb e r teshR a a lad¢ 6Csa utcdrderiadtest;C a u ¢ b%prdotest.

Alternating series: Leibnitz test; AlternatingConvergentseries: Absolute and Conditionally
Convergence.
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UNIT -1V: Calculus 12L
Mean value theoremsRo |l | eds t heor em, Lagrangeds Mean \
their Geometrical I nterpretation and applica

a
Tayl or 6 s sisgke variable.Definition of improper integral: Beta and Gamma functions
andtheir applications.

UNIT -V: Multivariable calculus(Partial Differentiation and applications) 8L
Definitions of Limit and continuity. Partial
derivative;

JacobianFunctionaldependenc& independencdylaximaandminimaof functionsof two
variables andhreevariablesusingmethodof Lagrangemultipliers.

TEXTBOOKS:
i B.S.Grewal,HigherEngineeringVlathematicsKkhannaPublishers36" Edition,2010
U Erwin kreyszig,AdvancedEngineeringMathematics9" Edition, JohnWiley
& Sons,2006.
i G.B. ThomasandR.L. Finney, Calculusand Analytic geometry,9"Edition,
PearsonReprint,2002.
REFERENCES:
U N.P. Bali and Manish Goyal, A text book of Engineering Mathematics, Laxmi
publications Reprint,2008.
i Higher EngineeringMathematics,(11" Reprint), RamanaB.V., Tata McGraw Hill
New Delhi,2010.
U EngineeringMathematics [, T.K.V.lyengar,B.KrishnaGandhi&Others, Edition

S.Chand?2013.
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Course Objectives

1. Quantum mechanics is one of the two foundational theories on which modern physics
rests. The concept of wave function developed by Schrédinger and its formulation
onedimensional box are reinforced through relatively simple problems with analytic
solutions.

2. The basics of semiconductors, energy bands formation, transport properties and generatic
recombination phenomena; Principle of operation of diodes teanistors including 4o
junctions, Zener diode and BJTs provides background for subsequent courses in electronics.

3. Wave characteristics are those associated with interference and diffraction. An accurat
technique for determining how and where waves prgpat e i s gi ven by H
Cosine |l aw for thin film interfer encae N
discussedThe concept of Diffraction and resolving power of grating are explained.

4. LASER explains the basic mechanisms involuedhe interaction between the laser medium

and the light source. To expose on different types of laser, according to their amplifying
medium and its applicationptical fibre exposes students with the principle of optical fibre
and basics of signal ppagation through optical fibres and its applications.

5. Magnetic, dielectric behaviour of various materials are exposed to students to apply in industn
and engineering.

Course Outcomes

1. The student would be able to learn the fundamental concepts on Quantum behaviour of matter in
its micro state.

2. The knowledge of fundamentals of Semiconductor physiitisenable the students to apply to

various systems like pn junction diodes, tramsgstcommunication and so on.

The students can gain knowledge on the optical phenomena like Interference and diffraction.

LASER explains the basic mechanisms involved in the interaction between the laser medium

and the light source. Students would b&ao learn Optical fibre principle and its applications

asnew materials for various engineering applications.

5. The course also helps the students to be exposed to the magnetic materials and dielectric materia

B w

UNIT -I: Quantum Mechanics 10L
Il ntroduction to quantum physicBro®liaeé&as bloygp
Waveparticle dvuality, Davisson and Ger mer e X
B o r nntepretation of thewave function, Sc h r o d timmegnelepénént wave equation,

Particlein onedimensionabox.

UNIT -II: SemiconductorPhysics 10L
Introduction to semiconductors, calculation of intrinsic carrier concentration and extrinsic carrier
concentration,Dependence of Fermi level on carrieoncentrationand temperatureCarrier
transport: diffusion and drift currents, Hall effectngunction diode, Zener diode and theil V

CharacteristicsBipolar Junctiontransistor(BJT)constructiorandoperation.
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UNIT -lll: Wave Optics 10L

Il ntroducti on, Huygends principle, Super posit
splitting and amplitude splitting, Youngods
reflectionCosi ne | aw,, ngeswt Mnachel sonds interferome

singleslit anddoubleslit, Diffraction grating resolvingpower.

UNIT -IV: Lasers and Fibre Optics 8L

Lasers:l nt roducti on, Characteristics ospontdneosser s,
emission, stimulated emission, population inversion, Pumping, lasing action, Types of Lasers:
Rubylaser,He-Ne lasersemiconductolaser,Applicationsof laser.

Fibre Optics: Introduction, working principle of optical fibre, construction gftical fibre,
Acceptance angle, Acceptance cone and Numerical aperture, Step and Graded index fibres,

Lossesassociatedavith opticalfibres, opticalfibresin communicatiorsystem.

UNIT -V: Dielectric and Magnetic Properties of Materials 121
Dielectric Properties: Introduction to dielectrics, Polarisation, Permittivity and Dielectric
constant, classification of polarizabilities, calculation of polarizabilities: electronic polarizability,
ionic polarizability, Internal fields in a solid, ClausiM®ssotti equation, Ferroelectrics and
Piezoelectricsapplications oflielectricmaterials.

Magnetic Properties: Magnetisation, permeability and susceptibility, Classification of magnetic
materials, Ferromagnetismand ferromagneticdomains, Hysteresis,soft and hard magnetic

materials Applications ofmagneticmaterials.

TEXT BOOKS

1. Applied Physics B K PandeyS. ChaturvediT Vijaya Krishna,T Madhu mohanCengage
publisher

2. Engineering?hysics, MK Harbola,Cengageublisher
REFERENCE BOOKS:

1. EngineeringPhysics B.K.PandeyS. ChaturvediCengagd.earning
2. Engineering®hysicsby Dr M N Avadhanulu, SChand publications
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CourseObjectives:
1. Tointroducethe conceptof electricalcircuitsandits components
To understananagneticcircuits, DC circuitsandAC singlephase& threephasecircuits
To studyandunderstandhe differenttypesof DC/AC machinesandTransformers.
To importtheknowledgeof variouselectricalinstallations.
To introducethe conceptof power,powerfactorandits improvement.
To introducethe conceptf diodes& transistorsand
To impartthe knowledgeof variousconfigurationscharacteristiceandapplications.

Noas~wDN

CourseQOutcomes:
1. Tounderstané&ndanalyzebasicElectricalcircuits
2. To studythe workingprinciplesof ElectricalMachines
3. Tointroducecomponent®f Low VoltageElectricallnstallations
4. Toidentify andcharacterizeliodesand variousgypesof transistors.

UNIT —1 10L
D.C.CIRCUITS: Electricalcircuit elementgR, L andC), voltageandcurrentsources,

KVL&KCL, analysisof simple circuitswith dc excitation.

A.C. CIRCUITS: Representation of sinusoidal waveformpeak and rms values, phasor
representation, real power, reactive power, apparent power, power factor, Analysis ef single
phaseaccircuitsRL, RC, RLC seriescombination.Threephasébalancecircuits, voltageand
currentrelationsin staranddeltaconnetions.

UNIT —II 10L
TRANSFORMERS: Working principle of Single phasdransformergquivalentircuit, losses
in transformersefficiency, O.C.andS.C.Tests, Threephasedransformerconnections.
ELECTRICAL INSTALLATIONS: Component®fLT SwitchgearSwitchFuseUnit (SFU),
MCB, ELCB, MCCB, Typesof WiresandCables Earthing.

UNIT -1l 10L
ELECTRICAL MACHINES: Construction and working principle of DC generators, types,
emfequationworking principle ofDC motors,Torque equatioandSpeedcontrolof DC shunt
motors, Construction and working principle of Thpdease Induction motor, Torquglip
Characteristics

UNIT -1V 08L
P-N JUNCTION AND ZENER DIODE: Principleof OperatiorDiode equation, VokAmpere
characteristics, Static and dynamesistances, Diode Capacitarig#fusion and Transition
capacitancea Zenemiodecharacteristicendapplications.

RECTIFIERS: P-N junction as a rectifier Half Wave Rectifier, Ripple Facter~ull Wave
Rectifier, Bridge Rectifier, Simpleproblems.

UNIT -V 10L
BIPOLAR JUNCTION TRANSISTOR (BJT): Construction, Principle of Operation,
Amplifying Action, CommonEmitter, CommonBaseandCommonCollectorconfigurations,
Comparison of CE, CB and CC configurations. SCétstruction, Operation and-V
characteistic.
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TEXTBOOKS:

1. BasicElectricalandelectronicsEEngineering M S SukijaTK Nagasarkar Oxford
University

2. BasicElectricalandelectronic€EngineeringD P Kothari.| JNagarath, McGravill
Education

3. Principlesof ElectricalEngineeringandElectronicsi V.K. Mehta,Rohit Mehta,S.Chand
Publications

4. ElectronicDevicesandcircuitsi S.SalivahananN.SurestKumar, McGrawHill

REFERENCE BOOKS:

1. ElectronicDevicesandCircuitsi R. L. BoylestadandLouis NashelskyPEI/PHI,9thEd,

2006.

2. Mi | | ne&ectréngeDevicesandCircuitst J. Millman andC. C. Halkias,Satyabratdlit,
TMH, 2/e, 1998.
Engineeringcircuit analysis by William Hayt andJackE. Kemmerly, McGrawHill
Company 6" edition.
NetworkTheoryby N. C. Jagan&C. Lakshminarayana, B.Rublications.
Network Theoryby SudhakarShyamMohanPalli, TMH.
L. S.Bobrow,i F u n d a miEledtrigdlEsn g i n e ©®xford braversityPress, 2011,
E.Hughesfi E| e canhdEleatranicsT e ¢ h n o Peargpy2010.

w
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Course objectives

To provide basic concepts in engineering drawing.

To impart knowledge about standard principlesmfiographic projection of objects.
To draw sectional views and pictorial views of solid.

To draw surfaces development of solid and prisms.

To draw isometric views of solids and basic concept of CAD software

aokrwbdE

Course Outcomes:
After successful completion difis course, the students should be able to
1. understand the conventions and the methods of drawing engineering curves and scales.[Unit
2. understand and draw the projections of points, lines and planes in different types of projections
[Unit-11]
3. understandand draw projections of solids and sectional views of solid (prisms),Auxiliary
views. [Unitlll]
4. understand and sketch the development of surfaces to Right Regulargisimsintersection
of Solids.[UnitIV]
5. prepare 2D & 3D drawings of solids and thigansformations .isometric views of lines, plane
figures and conversion of Isometric views to Ortho graphic views, Introduction of CAD
software.[UnitV]

UNIT - |

INTRODUCTION TO ENGINEERING DRAWING: 10L
Principles of Engineering Graphics and their Significance, Conic Sections including the
Rectangular Hyperbola General method only. Cycloid, Epicycloid and Hypocycloid, Involute.
Scalesi Plain, Diagonal and Vernier Scales. Introduction to CAD Software commands and
practice.

UNIT - 11

ORTHOGRAPHIC PROJECTIONS: 10L
Principles of Orthographic Projectionsi Conventionsi Projectionsof Points and Lines,
Projectionsof Planeregulargeometricfiguresd Auxiliary Planes.

UNIT -l 10L
Projectionsof Regular Solid$ Auxiliary Views.

UNIT - IV

Sectionsor Sectionalviews of Right Regular Solids i Prism, Cylinder, Pyramid, Cone i
Auxiliary viewsi Sections of Sphere. Development of Surfaces of Right Regular $dhdsm,
Cylinder,PyramidandCone

UNIT -V 10L
ISOMETRIC PROJECTIONS:
Principlesof IsometricProjectioni IsometricScalei IsometricViewsi Conventiong
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Isometric Views of Lines, Plane Figures, Simple and Compound Solgisnetric Projection of
objects having non isometric lines. Isometric Projection of Spherical Parts.Conversiorof
IsometricViews toOrthographicViews andVice-versa

Note: - The End SemestelExamination will be conductedby using Auto Cad Software.

TEXTBOOKS:
1. EngineerindrawingN.D. Bhatt/ Charotar
2. Engineerinddrawing/ N. S. Parthasarattand VelaMurali/ Oxford
REFERENCE BOOKS:
1. Engineerindrawing/ BasantAgrawalandMcAgrawal/McGraw Hill
2. Engineerinddrawing/M. B. ShahB.C. Rand Pearson.
3. ComputerAided Engineeringdrawingi K BalaveeraReddyetali CBSPublishers
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20PH105BS:Engineering PhysicsLab
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B.Tech.l SEM

List of Experiments:
1. Torsionalpendulum:
To determinethe rigidity modulus of the material of the given wire using torsional
pendulum.
2. Newt ongd s
To determingheradiusof curvatureof thelensby formingN e wt oings s
3. Dispersivepower:
To determine the dispersive povegiprismby usingspectrometer.
4. LCRCircuit:
To determineguality factorandtheresonanfrequencyof LCR circuit.
5. a. TostudytheV-I characteristicef LASER sources.
b. PlotV-I characteristicsf light emittingdiode.
6. Opticalfibre:
a. Todeterminghebendinglossesf Opticalfibres
b. To determine th&lumericalapertureof agiven fibre.
7. R-C Circuit:
To determinghetime constant oR-C circuit.
8. SolarCell:
To studytheV-I Characteristicef solarcell.
9. Stewarti G e eedperiment:
Determinatiorof magnetidield alongtheaxisof a currentcarryingcoil.
10. Energygapof P-N junctiondiode:
To determinghe energygapof asemiconductodiode.
Note: Minimum 8 experimentsare to be performed
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20EC106ES:BasicElectrical & Electronics EngineeringLab

B.Tech.l SEM
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SECTION A: ELECTRICAL ENGINEERING:
1. Verificationof KCL andKVL.
2. Verification of OhmsLaw.
3. Threephasdransformer: Verificatiorf Relationshigetweenvoltagesand
currents.(Star Star,Stari Delta,Deltai star,Delta- Delta)
Load Teston Singlephasdransformer.
Braketeston DC shuntmotor.
OCandSCtestson Singlephaseransformer.
Braketeston 3-phasdnduction motor.
No LoadCharacteristicef 3 phaseAlternator.

©~No A

SECTION B: ELECTRONICS ENGINEERING:
Studyandoperationof

(i) Multi-meterg(ii) FunctionGenerato(iii) RegulatedPowerSupplies
PN JunctionDiode CharacteristicgForwardbias,Reverseias)
ZenerDiode Characteristics

Studyof CRO.

TransistoICE Characteristics

Rectifierwithout Filters (Full wave& Half wave)
Rectifierwith Filters (Full wave& half wave).

Note Total 10 experimentsreto be conducted.

(Five experimentgrom PART-A, Five experimentsrom PART-B)

=

 No bk wh
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Objectives:

Exploringdifferentengineeringechnologiesandtheir applications.
Studentshouldbeableto understandT Networking, ProtocolandComputations.
Understandinghe principleof IoT andits architecture.
KnowledgetowardsAssemblingand testingf robots.
Understandindunctionalityof 3D printersandtheir application.
Developingteamwork andinsighttowardsdifferentdisciplinesof Engineering.

=4 =4 =4 -8 -9 -9

Module I: Network & Computing

PC Hardware: Identify the peripherals of a computer, components in a CPU and its functions.
Block diagram of the CPU along with the configuration of each peripheral, disassemble and
assemblethe PC back to working condition. Install MSWindows / Linux on the personal
Computer/ Laptopanddualbootconfiguration.

Connectivity Boot Camp: Connecting to their Local Area Network and access the Internet.
Configurationof the TCP/IPsetting,accesshewebsites an@mail.

Web Browsers, Surfing the Web: Customize web browsers with tHeAN proxy settings,
bookmarks, search toolbars and pop up blockers. Alsosiptulike Macromedia Flash and JRE
for applets shoulthe configured.

Module II: Internet of Things

Overview of 10T and Architecture: Brief History, evolution of 10T, Architecture, trends in

the Adoption of 10T, Societal Benefits of 10T, Risks, Privacy, Security, Embedded Systems
Components, Micraontroller Architecture and Properties and Installing and Setting up the
Arduino and Raspberry Pi fR) development environment. Build Simple 10T Applications by
usingArduino or RPi.

Module lll: Robotics

Introduction, Different types of robots, Components of a Robot, Working principle of robots,
Applications of robots in various fields, Innovatiohallenges, Scope of robotics research & its
currenttrends,assembling@ndtestingof Robot.

Module IV: 3D Printing

Introduction, Product Design & Development, 3D Scanning & Printing using different types of
materials. Components of 3D Printer, Applioas of 3D printed products in various fields,
Hands orExperienceon 3D printing Machines.

Module V: CaseStudies
Students has to submit a report by doing a study on various Engineering applications related to
ManufacturingRetail, Automotive,Logistics,HealthcareEntertainmenandE-Governance.
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REFERENCE BOOKS:

1.
2.

PCHardware- A Handbooki KateJ.ChasePHI (Microsoft)

IT EssentialsPC Hardwareand Software CompanionGuide Third Edition by David
AnfinsonandKen Quammel CISCO PressPearsorEducation.

Internet of Things A Handson Approach, Arshdeep Bahga and Vijay Madisetti,
Universities Pres£015,ISBN: 9788173719547.

Getting Startedwith Raspberryi, Matt Richardson& ShawnWallace,O'Reilly (SPD),
2014,1ISBN: 9789350239759

Ashitava GhoshaRoboticsFundamental Concepts aAdh a | yOxforgUmniyersity
PressSixthimpression2010.

DebS R.andDebS.,"” R o b o TechondogyandFlexible A u t o m aTata Mc@G@aw
Hill EducationPvt. Ltd, 2010.

Mikell P Groover,” A ut o maProduationSystems,and computerintegrated
Ma n u f a c RranticeHallg2601.

CheeKai Chua,Kah Fai Leong, 3D Printing and Additive Manufacturing:Principles
andApplications:Fourth Editionof RapidPrototyping.
AndreasGebhardt,UnderstandingAdditive Manufacturing:Rapid Prototyping,Rapid
Tooling, RapidManufacturing
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Course objectives:
The students should be able to understand

1. Ecosystem responses to environmental change it will be used to communicate centpt&no
characteristics to a wider community. The main objectives of natural resources is to better understan
the roll ofresources in economy older to develop more sustainable methods of mapping those resource
to ensure their ability to future generation.

2. The main objectives of natural resources is to better understand the roll of resources in economy older
develop moresustainable methods of mapping those resources to ensure their ability to future
generation.

3. Bio-diversity is the degree of variation of life resources forms within a given species. it describes
organisms in the natural environment, which provided thesgstem service that form our natural
capital.

4. Control of pollution at source the maximum extent possible with due regard to technology achievemen
and economic viability as well as sensitive of the receiving environment.

5. Ensure it environmental factors arensider in the decision making process and adverse environmental
impacts or identified, avoided and minimized. Enforce environmental registration for which the council
is responsible.

Course outcomes:
The students should be able to
1. A student will be abl¢o understand the basics of biotic and abiotic things present in the environment
and their effects on environment.
2. A student will be able to understand the basics of natural resources and impacts of things present in tl
environment and their effects.
A student will be able to understand the varieties of life forms and conservation techniques.
A student will be able to understand the effects of technological, scientific development on environment.
5. A student will be able to assess the impacts on environamehstrategic management of environment
as stipulated by the local legislative rules, regulations and concepts of sustainable growth related t
human life.

»w

UNIT -I: 10L
Ecosystems:

Definition, Scope, and Importance of ecosystem. Classification, struetaefunction of an
ecosystem, Food chains, food webs, and ecological pyramids. Flow of energy, Biogeochemical
cycles, Bioaccumulation, Biomagnification, ecosystem value, services and carrying
capacity,Field visits.

UNIT -1I: 5L
Natural ResourcesClassification of Resources:

Living and NonLiving resourceswater resources:use and over utilization of surface and
ground water, floods and droughts, Dams: beneditsl problems. Mineral resources: use
and exploitation, environmental effects of extracting and using mineral resources,
Land resources: Forest resources,Energy resources: growing energy needsyenewable
andnon renewablesnergy sourcesuse of alternateenergysource casestudies.
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UNIT -III: 7L
Biodiversity And Biotic Resources:

Introduction, Definition, genetic, speciesand ecosystemdiversity. Value of biodiversity;
consumptive useproductive use, social, ethical, aesthetic and optional values. India as a
mega diversity nation, Hot spots of biodiversity. Field vi$iireats to biodiversity: habitat
loss, poaching of wildlife, mamildlife conflicts; conservation of biodiversity: -fitu
andEx-situ conservationNationalBiodiversityact.

UNIT -1V: 13L
Environmental Pollution and Control Technologies:

Environmental Pollution: Classification of pollutionAir Pollution: Primary and secondary
pollutants, Automobile and Industrial pollution, Ambient air quality standards. Water
pollution: Sources and types of pollution, drinking water quality stand&ds.Pollution:
Sourcesand types, Impacts of modern agriculture, degradationof soil. Noise Pollution:
Sourcesand Health hazardsstandards,Solid waste: Municipal Solid Waste management,
compositiorandcharacteristicef e-Wasteandits management.

Pollution control technologies: WastewaterTreatmenmethodsPrimary, secondamgndTertiary.

Overview of air pollution control technologies, Concepts of bioremediation. Global
Environmental Issues and Global Efforts: Climate change and impacts on human
environment.Ozone depletion and Ozone depleting substanceqODS). Deforestationand
desertification. International conventions/ Protocols: Earth summit, Kyoto protocol, and
MontréalProtocol.NAPCC- GOl Initiatives.

UNIT -V: 7L
Environmental Policy, Legislation & EIA:

Environmental Protection act, Legalspects Air Act 1981, Water Act, Forest Act, Wild life
Act, Municipal solid waste managementand handling rules, biomedical  waste
management and handling rules, hazardous wastémagementand handling rules.
EIA: EIA structure, methods of baseline data acquisition. Overview on Impacts of air, water,
biological and Sociceconomical aspects. Strategies for risk assessmentConcepts of
Environmental Management Plan (EMP). Towards Sustainable Future: Concept of
Sustainable Development Goals, Population and its explosion, Crazy Consumerism,
Environmental Education, UrbanSprawl, Human health, EnvironmentaEthics, Concept
of Green Building, EcologicalFoot Print, Life Cycle assesment (LCA), Low carbon life
style.

TEXT BOOKS:
1 Textbookof EnvironmentalStudiesfor Undergraduat€oursedy ErachBharucha
for UniversityGrantsCommission.
2 Environmentabtudieshy R. RajagopalanOxford UniversityPress.
REFERENCE BOOKS:
1. EnvironmentalSciencetowardsa sustainablduture by RichardT. Wright. 2008 PHL
LearningPrivateLtd. New Delhi.
2. EnvironmentaEngineeringandscienceby Gilbert M. MastersandWendellP. Ela.
2008PHI LearningPvt. Ltd.
3. EnvironmentalScienceby Daniel B. Botkin & Edward A. Keller, Wiley INDIA
edition.
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4. EnvironmentalStudies by Anubha Kaushik, 4" Edition, New ageinternational

publishers.

5. Text bookof EnvironmentalScienceand Technology- Dr. M. Anji Reddy2007,BS
Publications.

6. Introductionto EnvironmentaScienceby Y. Anjaneyulu, BS.Publications.
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CourseObjectives: To learn

1 Methodsof solvingthedifferentialequationf first andhigher order.
Applicationsof first orderordinarydifferentialequationgOrthogonalrajectories,
Newt ¢éaw 0 s
of cooling, Naturalgrowthand Decay)
Evaluationof surfaceareasandvolumesof revolutionof curves.
Thephysicalquantitiesnvolvedin engineerindield relatedto thevectorvalued
functions.
Thebasicpropertieof vectorvaluedfunctionsandtheir applicationgo line, surfaceand
Volume integrals.
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CourseOutcomes:After learningthe contentf this paper thestudenimustbe ableto

1 Identify whetherthe givendifferentialequationof first orderis exactor not.

1 Solvehigherorderdifferentialequationandapplythe concepiof differentialequatiornto
realWorld problems.

1 Evaluatehe multiple integralsandapplythe concepto find areaandvolumesof
revolutionof curves.

1 Evaluate Gradient,Divergenceand Curlof vectordifferentialoperator.

1 Evaluatetheline, surface angolumeintegralsandconvertingthemfrom oneto another.

UNIT -I: First Order Differential Equations and Applications 12L
Formation of Differential Equation, Differential Equations of first order and first degree:
Variable Separable, Homogeneous Differential Equations, Exact Differential Equation
Reducibleto exact,LinearandB e r n oeqglationsd s

Applications OrthogonalrajectoriesN e wt ¢aw @ sooling, Law of naturalgrowthand
decay.

UNIT -1I: Higher Order Differential Equations 10L
Linear Differential Equations of Second and Higher Order with constegfficients: Non
Homogeneougermsof thetypef(x) =e2x, sinax,cogX, polynomialin x, eX(¢) andx(d);
Methodof variationof parametersCauchyHomogeneousginearequation.

UNIT -1ll: Multivariable Calculus (Integration) 10L
Evaluation of Doubléntegrals (Cartesian and polar coordinates); change of order of integration
(only Cartesiarform); Evaluationof Triple Integrals:Changeof variablegCartesiarto polar)

for double.Applicationsof definite integrals toevaluatesurfaceareas andolumesof

revolutions ofcurves(Only in Cartesiarcoordinates).

UNIT -IV: Vector Differentiation 8L
VectorDifferentiation Scalarandvectorpoint functionsGradientDivergenceandCurl.
Directional derivatives, tangent plane and normal line, vedeattities scalar potential
functions,SolenoidabndIrrotationalvectors.

UNIT -V: Vector Integration 10L
VectorIntegration:Line Integral, Work doneby force,surfaceandvolume integrals.
VectorintegraltheoremsGr e e $to e lkaredGausslivergenceheoremgwithout proof) and
their applications.
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TEXT BOOKS:
1. B.S.Grewal,HigherEngineeringiathematics, KhannBublishers42 nd Edition, 2012
2. R.K.Jain,S.R.K.lyengar,AdvancedengineeringViathematics4th Ed., Narosa
PublishingHouse ,New Delhi,2014.
3. T.K.V. lyengar,B.KrishnaGandhi,S.RanganathaandM.V.S.S.N.Prasad;ngineering
Mathematics.
REFERENCES:
1. E.Kreyszig,AdvancedEngineeringMathematics9" Ed Wiley ,2012.
2. B.V. Ramang EngineeringMathematics4th Ed., TataMcGrawHill, New Delhi,2009.
3. A textbookof EngineeringVlathematicsNinth Edition by N. P. Bali,Dr ManishGoyal.
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Course Objectives:
1. To bring adaptability to the concepts of chemistry and to acquire the required skills to become ¢
perfect engineer.
2. To impart the basic knowledge of atomic, molecular and electronic modifications which makes
the student to understand the technology based on them.
3. To acquire the knowledge of electro chemistry, corrosion and water treatment which are
essential for the gneers and in industry.
4. To acquire the knowledge about electronic, infra red and NMR spectra.
5. To impart the knowledge of stereo chemistry and synthetic aspects useful for understanding
reaction pathways.
Course Outcomes
The basic concepts included in this course will help the student to gain:
1. The knowledge of atomic, molecular and complex compound structures.
2. The required skills to get clear concepts on hard water, hardness and different purification
methods of water.
3. The required principles and concepts of electro chemistry, corrosion and in understanding the
problem of water and its treatments.
4. The knowledge of configurational and conformational analysis of molecules and reaction
mechanisms.
5. The knowledge of electroniinfrared and NMR spectra.

UNIT -I: 10L
Molecular structure and Theories ofBonding: Atomic and Molecular orbitals

Linear Combination of Atomic Orbitals (LCAO), molecular orbitals of diatommclecules,
molecular orbital energy level diagrams of, Iz, Oz, CO, NO and fmo | e c uniolecsilar
orbitals ofbutadieneandbenzene.

Crystal Field Theory (CFT): Salient Features of CEfystal Field Splitting of transition metal
ion d-orbitalsin TetrahedralQOctahedrahndsquareplanargeometries.

UNIT -1I: 8L
Water Chemistry: (08 Hours)

Introductionhardness of waterCauses of hardnessTypes of hardness: temporary and
permanenexpression and units of hardndsstimation of hardness of water by complexometric
method. Potable water anits specifications. Stepavolved in treatment of watebDisinfection

of water by chlorination and ozonization. Boiler feed water and its treatmemnCalgon
conditioning, Phosphate conditioning and Colloidal conditioning. External treatment of water
lon exchangerocessDesalinatiorof waterReverseosmosisNumericalproblems.

UNIT Il 12L
Electrochemistry and corrosion:

Electrochemistry: Electrochemical cellglectrode potential, standard electrode potential, types
of electrodesalomel, Quinhydrone anglass electrde. Nernsequation Determination of pH

of a solution by using glass electrode. Electrochemical series and its applications. Numerical
problems.

Batteries: Primary (Lithium cell) and secondarybatteries (Leadacid storage battery and
Lithium ion battery).
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Corrosion: Causes and effects of corrosithreories of corrosion: chemical and electrochemical
corrosionmechanism of electrochemical corrosion, Types of corrosion: Galvanic-latemd
pitting corrosion.Factorsaffecting rate of corrosion,Corroson control methodsCathodic
protectionSacrificial anodic and impressedcurrent cathodic protection. Surface coatings
metalliccoatingmethodsHot dipping, ElectroplatingandElectrolessplating of Nickel.

UNIT —IV: 10L
Stereochemistry,ReactionMechanismand synthesisof drug molecules.

Stereochemistry Isomerism: structural and stereo isomers, configurations, symmetry and
chirality. Enantiomers, diastereomers, optical activity and absolute configuration.
Conformationahnalysis oh-butane.

Reaction Mechanism:Substitution reactions: Nucleophilic substitution reactions: Mechanism
of SN, SN reactions. Electrophilic and nucleophilic addition reactions: Addition of HBr to
propene. Markownikoff and anti Ma r k o w n iadditohst Grignard addiion of carbonyl
compounds. Elimination reactions: Dehydrohalogenationof alkylhalidesSay t z mile.f 6 s
Oxidation reactions: Oxidation of alcohols using KMr&@d chromic acid. Reduction reactions:
reductionof carbonylcompoundsaisingLiAlH 4 & NaBH.

Drug molecules: Structure, synthesisand pharmaceuticalapplicationsof Paracetamoland
Aspirin.

UNIT -V: 10L
Spectroscopidechniquesand applications.

Introduction to spectroscopy, electromagnetic spectrum Principles of electronic magnatic
spectroscopyspectroscopy.ambert 1B e e rLaws selection rules: Woodward Fieser rule.
Chromophore, auxochrome and various shifts. Applications of electronic spectroscopy. Principle
and selection rules of vibrational and rotational spectroscopy. Applications of uilatatiod
rotational spectroscopy. Basic concepts of Nuclear magnetic resonance Spectroscopy, chemica
shift and splitting patternof NMR signals. Applications of NMR: Introduction to Magnetic
resonancémaging.

TEXT BOOKS:
1. EngineeringChemistryby P. C JainandM. Jain,DhanpatRai Publications New Delhi,
16thEdition.
2. Textbookof Engineeringchemistryby JayashreeAnireddy, Wiley Publications.
3. EngineeringChemistryby PrasanteRath, B. RamaDevi, Ch. VenkataRamanaReddy,
SubhendiChakroborty CengagdublicationsNew Delhi2018.
4. A Textbookof EngineeringChemistryby Dr. BharathiKumariYalamanchili,VGS
TechnoSeries (R1&yllabus)
5. A Textbookof EngineeringChemistryby ShashiChawla, DhanpatRai Publications,
New Delhi.
REFERENCES:
1. EngineeringChemistryby S. S.Dara, SChand& CompanyLtd, New Delhi.
2. EngineeringChemistryby ShikhaAgarwal, Cambridge UniversitPressNew Delhi.
3. Engineering Chemistry by B. Sivasankar, Tata McGraw Hill Education Pvt. Ltd., New
Delhi.
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Course Objectives:
1. To learn the fundamentals of computers, algorithms and flowcharts.
2. To learn how arrays, pointer, structure and unioruaesl.
3. Tolearn preprocess command and implement file in ¢
4. To learn the concepts code reusability using Functions.
5. To learn various searching and sorting techniques using Arrays
Course Outcomes: The student will learn
1. To write algorithms and to dravofvcharts for solving problems.
2. To understand use arrays, pointers, strings and structures to write C programs.
3. To understand the files using C programs.
4. To decompose a problem into functions and to develop modular reusable code.
5. To understand the Se&ing and sorting problems.

UNIT - 1: Introduction to Programming 12L
Introduction to componentsof a computer system: disks, primary and secondarymemory,
processor,operating system, compilers, creating, compiling and executinga program etc.,
Number systems Introduction to Algorithms: steps to solve logical and numerical problems.
Representatiorof Algorithm, Flowchart/Pseudacode with examples, Program design and
structuredorogramming

Introduction to C Programming Language: variables (with datestgmel space requirements),
Syntax and Logical Errors in compilation, object and executable cOgerators, expressions
and precedence, Expression evaluation, Storage classes (auto, extern, static and register), type
conversion, The main method and comménd arguments Bitwise operations: Bitwise AND,
OR, XOR andNOT operators.

Conditional Branching and Loops: Writing and evaluation of conditionals and consequent
branching with if, ifelse, switckcase, ternary operator, goto, Iteration with for, wrdie, while

loops I/0O: Simple input and output with scanf and printf, formatted I/O, Introduction to stdin,
stdoutandstderr.Commandine arguments

UNIT - II: Arrays, Strings, Structuresand Pointers 10L

Arrays: one and two dimensional arrays, creatiegeasing and manipulating elements of arrays
Strings: Introduction to strings, handling strings as array of characters, basic string functions
availablein C (strlen,strcat,strcpy,strstretc.),arraysof strings

StructuresDefining structuresinitializing structuresunions, Arrayof structures

Pointers: Idea of pointers, Defining pointers, Pointerdrrays and Structures, Use of Pointers

in selfreferential structures, usage of self referential structures in linked list (no
implementation) Enumeratiordatatype.

UNIT - 1ll: Pre processorand File handling in C oL

Pre processor. Commonly used Pre processor commands like include, define, undef, if, ifdef,
ifndef

Files: Text and Binary files, Creating and Reading and writing text and HitesyAppending

data to existing files, Writing and reading structures using binary files, Random access using
fseek,ftell andrewindfunctions.
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UNIT - IV: Function and Dynamic Memory Allocation oL
Functions: Designing structured programs, Declaring a function, Signature of a function,
Parameters and return type of a function, passing parameters to functions, call by value, Passing
arrays to functions, passing pointers to functions, idea of calefeyence, Some C standard
functions andibraries

Recursion: Simple programs, such as Finding Factorial, Fibonacci series etc., Limitations of
Recursivefunctions

Dynamic memory allocation: Allocating and freeing memory, Allocating memory for arrays of
differentdatatypes

UNIT - V: Introduction to Algorithms: 10L
Algorithmsfor finding rootsof a quadraticequationsfinding minimum andmaximumnumbers
of agivenset,finding if a numberis primenumber etc.

Basic searchingh anarrayof elementglinearandbinarysearchtechniques),

Basic algorithmsto sort array of elements(Bubble, Insertion and Selectionsort algorithms),
Basic concepof orderof complexitythroughthe exampleprograms

TEXT BOOKS:
1. ByronGottfried,S ¢ h a u m6 ®f@wdrdmmingrith C,McGrawHill
2.B.A. ForouzarandR.F. GilbergC ProgrammingndDataStructures,
Cengagé._earning,(3rdEdition)

REFERENCE BOOKS:

1. BrianW. KernighanandDennisM. Ritchie, The C Programmindg.anguage,Prenticdall
of India
R.G.Dromey,How to solveit by ComputerPearsor{16thimpression)
Programmingn C, StepherG. Kochan,FourthEdition, Pearsoiducation.
HerbertSchildt,C: TheCompleteReferenceMc GrawHill, 4thEdition

HwnN
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Course Objectives:
The course will help students-to
1 Apply their knowledge of English grammar and vocabulary in a variety of written
compositions.
Examine a given text accurately to achieve optincomprehension.
Develop study skills and techniques.
Analyze the content of other academic subjects critically.
Express cognitive and affective ideas and experiences clearly.
Course Outcomes:
Students should be able to
1 Generate ideas and create effectigatence structures in spoken and written forms.
Comprehend passages and texts critically and respond appropriately.
Select specific approaches to study and retain information.
Interpret technical content using theoretical and practical componentglafifHanguage.
Communicate effectively in formal and informal contexts.

E R

T
T
T
T

UNIT - 8L

“ Mo k s h a gWi nsdvaens \franr tlaeyrascribed text book by INTUH

‘ Epi tofdMnes d e Maruthi Publications.

Vocabulary Building: The Concept of Word Formatieithe Use of Prefixes and Suffixes.
Grammar: ldentifying CommonErrorsin Writing with Referenceo Articles andPrepositions.
Reading: ReadingandlIts Importance Techniquedor Effective Reading.

Basic Writing Skills: SentenceStructures- Use of Phrasesand Clausesin Sentences
Importance of Proper Punctuatiomechniques for writing precisely Paragraph writing 7
Types, Structures and Features of a Paragrapteating Coherene®rganizing Principles of
Paragraphs Documents.

UNIT I 8L
‘“AncAeahitecturethes pndsatbi bedmtextbook ' Eng
published by Cambridge University Press.

Vocabulary: SynonymsandAntonyms.

Grammar: ldentifying CommonErrorsin Writing with Referenceto Noun - Pronoun
AgreementandSubjectverb Agreement.

Reading: Improving Comprehension SkilisTechniques for Good Comprehension.

Writing: Format ofa FormalLetter- Writing Formal Letters- Letterof Complaint,

Letterof Requisition, JobApplicationwith Resume.

UNIT Il oL
‘“BlJueeans’ from the prescribed textbhpook * Engl |
Cambridge University Press.

Vocabulary- HomonymsHomophonesDneword substitutes.

Grammar - MisplacedModifiersandTenses.

ReadingReadingpoemd St o fyWoodgona SnowyE v e n bymRgpértFrost.

Writing - Note-making,InformationTransfer.

UNIT —IV: 8L

‘ Wh 8hould You BeE a t ifrongthe prescribed textbook’ En g | iIEsnlgi fnerer s’
published by Cambridge University Press.

Vocabulary: Standard Abbreviatiorend Acronyms in English.

Grammar: RedundancieandClichésin OralandWritten Communication.
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Reading ComprehensionintensiveReading andxtensiveReading.

Writing: EssayWriting-PrécisWriting.

UNIT -V: 10L
‘ H oanChineseBillionaire Built Her F o r t dromethe prescribed textbook* E n g forn s h
E n g i n publishedby Cambridge University Press.

Vocabulary: TechnicalVocabulary
Grammar: CommonErrorsin English

Reading: ReadingComprehensioiExercisedor Practice
Writing: Technical Reportsintroductioni Characteristics of a ReporCategories of Report

Formats Structure of Reports (Manuscript Formallypes of Reports Writing a
Report.

PRESCRIBED TEXTBOOK:
Sudarshana,N.P. and Savitha,C. (2018).English for Engineers. Cambridge University
Press.
REFERENCES:
1. Epitome ofWisdomi MaruthiPublications
EnglishGrammarby David Green
Swan,M.(2016).PracticalEnglishUsage Oxford UniversityPress.
Kumar, SandLata,P.(2018). CommunicatiorSkills. Oxford UniversityPress.
Wood,F.T. (2007).RemedidEnglishGrammar. Macmillan.
Zinsser William. (2001).0OnWriting Well. HarperResourceBook.
HampLyons,L. (2006).StudyVriting. CambridgeUniversityPress.
Exercisesn SpokerEnglish.Partsl i lll. CIEFL, HyderabadOxford UniversityPress.

© N O WN
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CourseObijective:
Workshop practice is the backbone of the real industrial environment which helps to develop and

enhance relevantechnical hand skills required by the technician working in the various
engineering industries and workshops. This course intends to impart baskhémowof various
hand tools and their use in different sections of manufacturing. Irrespective of brenaisetof
workshoppractices in dayo dayindustrial asvell domestidife helps to dissolve thgroblems.

CourseOutcomes:On completiorof the coursestudentswill be ableto

Createthedifferent patterns with desired shagred sizeby usingwood.

Align and assemble different components to create a product by fitting operations.
Fabricate the given material to desired product in a particular pattern by tin smithy.
Explain the basic principles of electrical systems in-agay applications.

Mould the component to desire pattern and shape by black smithy.

Create the object by casting process using molten metal.

Assemble the components with permanent joint by welding process.

Describe the process, transfer of fluid or gases from one place to aratieeby connecting
set of pipes with different requirements in plumbing process

l. (Two experimentseachfrom any six trades of the following)

Carpentry

Fitting

Tin-smithy

Housewiring

Foundry

Plumbing

Welding

Black smithy

II.  Tradesfor Demonstration and Exposure:

Powertools

MachineTools Operationsn Lathe.

ONoOGkWNE

ONO A WNE

el

CourseOutcomes:Oncompletionof the coursestudentswill be ableo

Createthe differentpatternswith desiredshapeandsizeby usingwood.

Align andassemblelifferentcomponentso createa productby fitting operations.
Fabricatehe givenmaterialto desired produah a particularpatternby tin smithy.
Explainthebasic principle®f electricalsystemsn day-to-dayapplications.
Mould thecomponento desirepatternandshapeby black smithy.

Createthe objectby castingprocessisingmolten metal.
Assemblghecomponentsvith permanenjoint by weldingprocess.

Describethe processtransferof fluid or gasesrom oneplaceto another placéy
connectingsetof pipeswith differentrequirementsn plumbingprocess

ONoGOr~WNE

TEXT BOOK:
1. PKannaiahandK L NarayanayVorkshopManual,Scitechpublishers Secondedition.
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Course Objectives:The course consists of experiments related to the principles of chemistry required

for engineering student. The student will learn:

1.

Estimation of hardness and chloride content in water to check its suitability for drinking
purpose.

To determine the rate constant of reactions from concentrations as a function of time.

3. The measurement of physical properties like surface tension and viscosity.

4. To synthesize the drug molecules and check the purity of organic molecules by thin layer

chramatographic (TLC) technique.
To estimate amount of compound by instrumental titration methods like conductometry,

potentiometry and colorimetry.

Course OutcomesThe experiments will make the student gain skills on:

1.

a bk~ w0 D

Determination of parameters like hardness and chloride content in water.
Estimation of rate constant of a reaction from concentratidime relationships.
Determination of physical properties like surface tension and viscosity.
Calculation of R valuesof some organic molecules by TLC technique.

Estimation of amount by conductometry, potentiometry and colorimetry.

List of Experiments:

Determinatiorof totalhardness ofvaterby complexometrianethod using EDTA.
Determinatiorof chloridecontentof waterby Argentometry.

Estimationof HCI by Conductometric titrations.

Estimationof Acetic acid by Conductometric titrations.

Estimationof HCI by Potentiometriditrations.

Estimationof Fe2+ byPotentiometrysingkKMnO4.

Determinatiorof rateconstanof acid catalysechydrolysisof methylacetate.
Synthesif Aspirin.

Thin layer chromatographgalculationof Rf values. Ex; orthoandparanitro phenols.
10. Determinatiorof acid valueof coconutoil.

11. Estimationof ferrousiron in cementby colorimetricmethod.

12. Determinatiorof viscosityof givensolventbyusingO s t w aviscdndeter.

13. Determinatiorof partition coefficientof acetic acid betweembutanolandwater.
14. Determinatiorof surfacetensionof agive liquid usingstalagmometer.

©CoNouhrwhE

Note: Any 12 experimentsare to be performed References

1. Seniorpracticalphysicalchemistry,B.D. Khosla, A. GulatiandV. Garg(R. Chand&
Co., Delhi).

2. Anintroductionto practicalchemistry K.K. SharmaandD. S.SharmgVikas publishing,
N. Delhi).

3. Vo g ddxtbaokof practicalorganicchemistrys™ edition.

4. Textbookonexperiment@andcalculationdn engineeringhemistry S.S.Dara.
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Course Objectives:
The course will help students-to
1 Use computenssisted muktimedia instruction enabling individualized and independent
language learning.
Articulate the nuances of English speech sounds distinctly.
Modify their accentiming for intelligibility of speech.
Avoid mother tongue interference in their speech.
1 Present a topic individually and in a group in various formal situations.
Course Outcomes:
1 Students will be able to
Imitate native accent through audiasual expence and practice.
Pronounce English sounds according to standard pronunciation (RP of England).
Speak fluently and clearly.
Neutralize their accent thus refining their speech.
Participate in discussions and presentations effectively and confidently.

earning Outcomes Studentawill beableto attain
1 Betterunderstandingf nuance®f Englishlanguage through audigisual experience
andgroupactivities.
1 Neutralizationof accentfor intelligibility.
T Speaking skills with clarity andonfidencewhich in turn enhancetheir employability
skills.
Syllabus: EnglishLanguageandCommunicatiorSkills Lab (ELCS) shallhavetwo parts:
1 ComputerAssisted_anguagd_earning(CALL) Lab
T InteractiveCommunicatiorBkills (ICS) Lab

= -4 -

= =4 =4 —a A
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Listening Skills
Objectives:
1. To enable students develop their listening skills so that they may appreciate its role in the
LSRW skills approacho languageandimprovetheir pronunciation
2. To equip students with necessary training in listening so that they can comprehend the
speech of pagae of different backgrounds and regions Students should be given practice
in listening to the sounds of the language, to be able to recognize them and find the
distinction between different sounds, to be able to mark stress and recognize and use the
right intonationin sentences

AlListeningfor generatontent
AListeningto fill up information
Alntensivelistening

AListeningfor specificinformation
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SpeakingSkills
Objectives:
1. Toinvolve studentsn speakingactivitiesin variouscontexts
2. Toenablestudentexpresghemselvesluently andappropriatelyn socialand
professionatontexts
AOralpractice:JustA Minute (JAM) Sessions
A Roleplayi Individual/Groupactivities
AGroupdiscussionsindMock interviews

Exercise—|

CALL Lab:

Understand ListeningSkill-Its Importance PurposeProcesslypesBarriersof Listening.
Practice Introductionto Phonetic§ SpeectSounds VowelsandConsonants.

ICS Lab:

Understand Communicatiorat Work Place Spokervs. Written language.

Practice Ice-Breaking Activity and JAM Sessielreetings Introducing Oneself and Others
TakingLeave.

Exercise-II

CALL Lab:

Understand:Minimal Pairs ConsonanClusters PastTenseVlarkersandPluralMarkers.
Practice:Differencesn British andAmericanPronunciation.

ICS Lab:

Understand:Feature®f GoodConversatiori NonrverbalCommunication.

Practice: SituationalDialogues’ Role-Play(faceto-face& telephonic) Expressionsn Various
Situations.

Exercise—llI

CALL Lab:

Understand:Structure of Syllables Word Stress Weak Forms and Strong Forms in Contiext
Rhythm

Practice: BasicRulesof Word Accenti StressShift.

ICS Lab:

Understand:Exposureo structuredalks- How to makeFormalPresentations.
Practice:PowerPoint Presentations.

Exercise— 1V

CALL Lab:

Understand:IntonationErrorsin Pronunciatiorthe Influenceof Mother TongugMT]).
Practice:Rising TonesandFalling Tones Neutralizationof accent.

ICS Lab:

Understand:lImportance offeamwork asateamleaderandateamplayer

Practice: GroupDiscussion

Exercise- V

CALL Lab:

Understand: Listeningfor general& specificdetails.
Practice: ListeningComprehensioitests.

ICS Lab:

Understand: Interview Skills.

Practice: Mock Interviews
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1. Minimum Requirementof infrastructural facilities for ELCS Lab:

1 Computer Assisted Language Learning (CALL) Lab:The Computer Assisted
Language Learning Lab has to accommodate 30 students with 30 sysinasie
Master Console, LAN facility and English language learning software forssetfy by
students.

SystemRequirement (Hardware component):

T Computemetworkwith LAN facility (minimum30 systemswith multimedia) withthe
following specifications:
i) Computersvith SuitableConfiguration
ii) High Fidelity Headphones

2. Interactive Communication Skills (ICS) Lab:

1 ThelnteractiveCommunicatiorSkills Lab: A Spaciougsoomwith movablechairsand
audiovisualaidswith a PubliecAddressSystemanLCD anda Projector.
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[Note:Theprogramsmay be executedusing any available OpenSource/Freely available IDE
Someof the Toolsavailableare:

CodelLite:https://codelite.org/

Code::Blockshttp://www.codeblocks.org/

DevCpp: http://www.bloodshed.net/devcpp.html

Eclipse: http://www.eclipse.orgrhis list is not exhaustiveand is NOT in any order of
preference]

CourseObijectives: The studentwill learnthefollowing:

1
T
T

l

1
1

To work with anIDE to create gdit, compile,runanddebugprograms

To analyze thevariousstepsn programdevelopment.

To developprogramgo solvebasicproblemsby understandindpasicconceptsn C like
operators, contratatements etc.

To develop modular, reusable and readable C Programs using the ctikedptgctions,
arrays etc.

To Write programausingthe DynamicMemoryAllocation concept.

To createreadfrom and write tatext andbinaryfiles

CourseOutcomes: The candidate igxpected tdeableto:

=4 =42 =8 -8 _9_9_9_-2

formulatethe algorithmsfor simpleproblems
translategivenalgorithmsto aworking andcorrectprogram
correctsyntaxerrorsasreportedoy the compilers

identify andcorrect logicakrrorsencounterediuringexecution
represenandmanipulatedatawith arrays, stringandstructures
usepointersof differenttypes

createyeadand writeto and fromsimpletext and binaryiles
modularizethe codewith functionssothattheycanbereused

Practice sessions:

a.

b.

Write a simple program that prints the results of all the operatorsavailablein C
(including pre/ post increment, bitwise and/or/not , etc.). Read required operand values
from standardnput.

Write a simple program that converts one given data type to another using auto
conversiorandcasting.Takethe valuesform standardnput.

Simple numeric problems:

a.
b.
C.

d.

Write aprogramfor fiend themaxandmin from thethreenumbers.

Write the programfor the simple, compoundthterest.

Write programthat declareClassawardedor a givenpercentagef marks,wheremark
<40%-= Failed, 40% to <60% = Secondclass, 60% to <70%=Firstclass,>= 70% =
Distinction. Readpercentagérom standardnput.

Write a programthat prints a multiplication tablefor a given numberandthe numberof
rowsin the table For examplefor anumber5 androws= 3, theoutputshouldbe:

e.5x1=5

f.

g.

5x2=10
5x3=15


http://www.codeblocks.org/
http://www.bloodshed.net/devcpp.html
http://www.eclipse.org/
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h. Write a program thashows the binary equivalerdf a given positive number between 0

to 255.

ExpressionEvaluation:

a.

oo

g.
h.

A building has 1(loors with a floor height of 3 meters each. A ball is dropped from the
top of thebuilding. Find thetime takerby the ball to reacheachfloor. (Usethe formulas

= ut+(1/2)at*2 where u and a are the initial velocity in m/sec (= 0) and acceleration in
m/sec”"2(= 9.8 m/s"2)).

Write a C program, which takes two integer operands and one operator from the user,
performs the operation and then prints the result. (Consider the operatyrs % and

use SwitclStatement)

Write a programthatfinds if a givennumberis aprimenumber

Write a C program to find the sum of individual digits of a positive integer and test given
numberis palindrome.

A Fibonacci sequencs defined as follows: the firsand second terms in the sequence
are 0 and 1. Subsequeterms are found by adding the preceding two termshén
sequenceWrite a C progranto generatehefirst nterms ofthe sequence.

Write a C program to generate all the prime numbers between 1 and n, where n is a value
suppliedby the user.

Write a C programto find therootsof a Quadraticequation.

Write a C programto calculatethe following, wherex is a fractionalvalue.

i. 1-x/2 +x"2/4-x"3/6
j. Write a C program to read in two numbers, x and n, and then compute the sum of this

geometriqorogression1+x+x"2+x"3+............... #xn. For example:if nis 3 andx is 5,
thenthe programcomputesl +5+25+125.

Arrays and Pointersand Functions:

a.
b.

~® Qo
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Write a C programto find theminimum, maximumand average anarrayof integers.
Write a functionsto computemean,variance,StandardDeviation, sorting of n elements
in singledimensionarray.

Write a C programthatusesfunctionsto performthefollowing:

Addition of Two Matrices

ii. Multiplication of Two Matrices

iii. Transposef a matrix with memorydynamicallyallocatedfor the new matrix asrow
andcolumncountsmaynot be same.

Write C programghatusebothrecursiveandnon-recursive functions

. Tofind thefactorialof agiveninteger.

ii. Tofind the GCD (greatest commodivisor) of two givenintegers.

iii. Tofind x™n

Write a programfor readingelementsusing pointer into array and display the values
usingarray.

Write aprogramfor displayvaluesreverseorderfrom arrayusingpointer.

. Write aprogramthroughpointervariableto sumof n elementdrom array.

Write a C programto displaythe contentsof afile to standareutputdevice.

b. Write a C programwhich copiesonefile to anotheryeplacingall lowercasecharacters
with their uppercasequivalents.

Write a C programto countthe numberof timesa characteoccursin atextfile. Thefile
name andhe characteraresuppliedascommandine arguments.

Write a C programthatdoesthefollowing:

It should first create a binary file and store 10 integers, where the file arah values
are given in the commandline. (hint: convertthe stringsusing atoi function) Now the
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e.

program asks for an index and a value from the user and the value at that index should be
changed tdhe new value in the file. (hint: use fseek function) The program should then
readall 10 values angbrint themback.

Write a C program to merge two files into a third file (i.e., the contents of the firs t file
followed by those ofthe secondareputin thethird file).

Strings:

a.

~ooowT

g.
h.

Write a C programto converta Romannumeralrangingfrom | to L to its decimal
equivalent.

Write a C programthatconvertsanumber ranging fror to 50 to Romanequivalent
Write a C programthatusesfunctionsto performthe following operations:

To insertasubstringin to agivenmainstringfrom agivenposition.

ii. To deleten Characterérom agivenposition inagivenstring.

Write a C programto determineif the givenstringis a palindromeor not (Spelledsame
in bothdirections withor without ameanindike madamcivic, noon,abcbasgtc.)

Write a C programthat displaysthe positionof a characterch in thestringSori 1if S
d o e santdimch.

Write a Cprogramto countthelines,wordsand characters iagiventext.

Miscellaneous:

a.

b.

Write a menu driven C program that allows a user to enter n numbers and then choose
betweerfinding the smallest Jargest,sum,or averageThe menuandall the choicesare

to be functions. Use a switch statement to deternvim action to take. Display an error
messagé aninvalid choiceis entered.

Write a C programto constructa pyramidof numbersasfollows:

1 * 1 1 *

12 *ox 23 22 *ox

123 *oxx 456 333 *oxx
4444 *ox

*

Sorting and Searching:

a.

b.

C.

d.

e.

f.

Write a C programthatusesnonrecursivefunctionto searchor aKeyvaluein agiven
List of integersusinglinear searchmethod.
Write a C programthatusesnonrecursivefunctionto searchfor aKey valuein agiven
Sortedlist of integersusingbinarysearchmethod.
Write a C programthatimplementghe Bubblesortmethod tosortagivenlist of
Integers imscendingrder.
Write a C programthat sortsthe givenarrayof integersusing selectiosort indescending
order
Write a C programthat sortsthe givenarrayof integersusinginsertionsortin ascending
order
Write a Cprogramthatsorts agivenarrayof names

SuggestedReferenceBooksfor solvingthe problems:

iv.
V.
Vi.

Byron Gottfried,S ¢ h a Wutlihesof Programmingvith C, McGrawHIill

B.A. ForouzarandR.F. GilbergC ProgrammingandDataStructuresCengagé.earning,
(3rd Edition)

Brian W. KernighanandDennisM. Ritchie, TheC Programmind.anguagePrentice
Hall of India

R.G.Dromey,How to solveit by Computer, Pearsdii6thimpression)

Programmingn C, StepherG. Kochan, FourtlEdition, PearsoEducation.
HerbertSchildt,C: The CompleteReferenceMc GrawHill, 4thEdition.
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20MA301BS: Statistical and Numerical Methods
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B.Tech.lll SEM

CourseObijectives: To learn

1. Randonvariableghatdescribeandomnessr anuncertaintyin certainrealisticsituation.

2. Samplingdistributionof mean variance point estimatiorandintervalestimation.

3. Non-parametric test such as the @guare testor independence as well as Goodness of fit
and provide learner the opportunity to expand their knowledge and skills of the statistical
conceptsand a personaldevelopmentexperiencetowards the needsof statistical data
analysis.

4. Various methods to fincbots of an equation and to fit a desired curve by the method of least
squaredor the givendata

5. Solvingordinarydifferentialequationsandintegralsusingnumericaltechniques

6. Concepts of probability distributions, statistical inferences and testingymdthesis and
Numericalmethods.

Course Outcomes:After learningthe contentsof this coursethe studentwill be ableto

1. Differentiateamongrandomvariablesinvolved in the probability modelswhich are useful
for all branches oéngineering.

2. Calculatemean proportions and variances of sampling distributions amdakeimportant
decisiondor few samplesvhich aretakenfrom a large data.

3. PerformTestof Hypothesisaswell ascalculateconfidenceintervalfor a population
parametefor singlesampleandtwo samplesUnderstandhe conceptof proportions.

4. Solutionof a systenof equationsandto fit a curvefor agivendata.

5. Findthenumericakolutionsfor a givenfirst orderinitial valueproblemandintegrals.

6. Achieve the knowledge to test the hypothesid form the probability distributions

And numericalmethodgo makeinferences.

UNIT - | 10L
Probability, Randomvariablesand Distributions:

Random variabled)iscreterandom variable,Continuousrandom variable,Probability
distributionfunction, Probabilitydensity functionExpectation.

Binomial, Poissordistributionsand Continuouslistribution:Normaldistributions.

UNIT —1I 10L
Sampling Theory and Test of hypothesis:

Sampling Theory: Introduction, Population and samples, Sampling distribution of means and
variancesPoint estimation Maximumerrorof estimate Jntervalestimation.

Test of Hypothesis For Large Samples: Introduction, Hypothesis,Null and Alternative
Hypothesis, Type and Type Il errors, Level of significance, One tail and-taibtests, Tests
concerning oneneanand proportionfwo meansgproportionsandtheir differences.

UNIT —1lI 10L
Test of HypothesisFor small Samples:

Test concerning small samplés Test, FTe s t 2aTestlfor goodness of fit and independence
of attribute.
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UNIT -IV 10L
Numerical Methods-|

Finding roots of Algebraic and transcendental Equations Introduction, Bisection Method,
Method ofFalse position, Iteration methods: fixed point iteration and Newton Raphson methods.
CurveFitting : Fitting a linear, second degree, exponential, power curve by method of least
squares.

UNIT -V 8L
Numerical Methods-I

Numerical Integration and Solution of Ordinary Differential equations

Trapezoidal ruléS i mp s o'hadds3/8rule3Solution of ordinary differential equations by
Tayl or OPsi csasnethdkss successivapproximationsiE u | enetliod,Runge
Kuttamethod'secondandfourth order).

TEXT BOOKS:

1. Probabilityandstatisticsfor Engineersoy RichardArnold Johnsonjrwin Miller andJohn
E.FreundNew Delhi, PrenticeHall.

2. ProbabilityandStatisticsfor EngineersandSciencedy JayL. Devore,Cengagéd.earning.

3. Numerical Methods fo&cientific and Engineering Computation by M.K.Jain, S.R.K.lyengar
andR.K.Jain,New Age InternationaPublishers.

REFERENCES:

1. Fundamental®f Mathematicabtatistics bys.C.Guptha&/.K.Kapoor,S.Chand.
2. IntroductoryMethodsof Numerical Analysidy S.S.Saty, PHI LearningPvt. Ltd.
3. Mathematicdor engineerandscientistdby Alan Jeffery, 652edition, CRCpress.
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20CE302ESENGINEERING MECHANICS
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B.Tech.lll SEM

Course Objectives:Theobjectivesof this course ar¢éo

1 Explain the resolution of a system of forces, compute their resalt@nsolveproblems
usingequations oéquilibrium

1 Performanalysisof perfectframesby usingmethodof joints and methodof sections.

Performanalysisof bodieslying onroughsurfaces.

1 Locatethe centroidof a bodyand computethe areamomentof inertiaand massmoment
of inertiaof standarcandcompositesections.

1 Explain kinetics and kinematicsof particles, projectiles,curvilinear motion, centroidal
motionandplanemotionof rigid bodies.

1 Explainthe conceptof work-energymethodand its applicationsto translation,rotation
andplanemotion.

=

CourseOutcomes:At theendof the course studentswill beableto
1 Determineresultantof forcesactingon abody andanalyseequilibrium of a body
subjectedo asystenof forces.
Analyseperfectframesby usingmethodof joints and methodof sections.
Solveproblemof bodiessubjected tdriction.
Find thelocationof centroidandcalculatemomentof inertiaof a givensection.
Understandthe kinetics and kinematicsof a body undergoingrectilinear, curvilinear,
rotatorymotionandrigid bodymotion.
1 Solveproblemsusingwork energyequations fotranslation fixed axisrotationandplane
motion.

=4 =4 =4

UNIT -I: 11L
Introduction to Engineering Mechanies-orce Systems: Basic concepts, Particle equilibrium in
2-D & 3-D; Rigid Body equilibrium; System of Forces, Coplanar Concurrent Forces,
Components in SpaéeResultant Moment of Forces and its ApplicatipCouples and Resultant

of Force System, Equilibrium of System of Forces, Free body diagrams, Equations of
Equilibriumof CoplanarSystems an®&patialSystemsStaticindeterminacy

Analysis of perfect frames Types of frames Perfect, Imperfect an®edundant pin jointed
plane frames Analysis of determinate pin jointed plane frames using method of joints and
methodof sections.

UNIT -1I: 10L
Friction: Types of friction, Limiting friction, Laws of Friction, Static and Dynamic Friction;
Motion of Bodes, wedge friction, screw jack & differential screw jack; Centroid and Centre of
Gravity -Centroid of Lines,Areas and Volumes from firgbrinciple, centroid of composite
sectionsCentreof Gravityandits implications.i Theorenof Pappus

UNIT -11I: 11L
Area moment of inertiaDefinition, Moment of inertia of plane sections from first principles,
Theoremof momentof inertia, Momenof inertiaof standardsectionsandcompositesections;
Productof Inertia,Parallel AxisTheorem PerpendiculaAxis Theorem
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Mass Moment of Inertia: Moment of Inertia of MassesTransfer Formula for Mass Moments
of InertiaT Massmomentof inertiaof compositebodies.

UNIT -1V: 10L
Review of particle dynamiesRectilinear motion; Plane curvilinear motion (rectangular, path,
and polar coordinates):3 cur vil i near moti on; Rel ati ve

law (rectangular, path, and polar coordinates). \Akonketic energy, power, potential energy.
Impulsemomentun(linear,angular);impact(Direct andoblique).

UNIT -V: 8L
Kinetics of Rigid Bodies -Basic terms, general principles in dynamics; Types of motion,
|l nstantaneous centre of rotation in plane

and its applicationsin plane motion andconnected bodiesWork Energy principleand its
applicationin planemotionof connectedodiesKineticsof rigid bodyrotation.

TEXT BOOKS:
1. ShamesndRao(2006), EngineeringMechanicsPearsortducation
2. ReddyVijay Kumar K. andJ. SureshKumar (2010),S i n gEngingeyingMechanicsi
Statics& Dynamics.
REFERENCE BOOKS:
1. TimoshenkoS.PandYoungD.H.,, A En g i nMea h anrylc@anmHill International
Edition, 1983.
. AndrewPytel,JaarKiusalaasfi E n g i nMeecr hi anr@engagdearning,2014.
. BeerF.P &JohnstorE.RJr.Vector,i Me ¢ h fonEincgsi n €\MH, 20@4,
. HibbelerR.C& AshokGupta,ii E n g i nMeecr hi anrigeacsaritdiication2010.
. TayalAK.,fi En g i nMeehanicd $tatics& Dy n a mi ¢ s &yblicaiong2611.
. BasudelBhattacharyyafi E n g i nMeecr hi anrQxfardsUiiyersityPress2008.
. Meriam.J.L., A E n g i nMeecr h anngoluume-Ib Dynamics,JohnWiley & Sons,2008.
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http://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor%3A%22Basudeb%2BBhattacharyya%22
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20CE303PC:FLUID MECHANICS

wrr
o -
o U
wO

B.Tech.lll SEM

Pre Requisites Engineeringviechanics

Course Objectives: Studentsvho takethis classcanexpectto

Developanappreciatiorfor the propertiesof Newtonianfluids.
Studyanalyticalsolutionsto varietyof simplified problems.

Understandhedynamicsof fluid flows andthegoverningnon-dimensionaparameters.
Apply conceptof mass,momentumandenergyconservatiorio flows.

Graspthe basicideasof turbulence.

= =4 48 -4 -4

CourseOutcomes:At theendof thecoursethe studentwill be ableto:
1 Apply conservation lawt derivegoverningequation®f fluid flows.
1 Computehydrostaticandhydrodynamic forces.
1 Analyzeanddesignsimplepipesystems.
1 Apply principlesof dimensionabnalysisto designexperiments.
1 Computedragandlift coefficients.

UNIT -I 121
Introduction: Dimensions and unité physical properties of fluids specific gravity, viscosity,
surface tensionj apor pressure and their influences ¢

law, Hydrostatic law- atmospheric, gauge and vacuum pressuareasurement of pressure.
Pressuregauges,Manometers:differential and Micro Manometers.Hydrostatic forces on
submerged plane, Horizontal, Verticahclined and curved surfaceé Center of pressure.
Derivations angroblems.

UNTI -lI 10L
Buoyancy and floatation: stability of bodies, meta centre, liquids relative equilibrium.
Fluid Kinematics: Description offluid flow, stream line, path line and streak lines and stream
tube. Classification of flows : Steady, unsteady, uniform, non uniform, laminar, turbulent,
rotationalandirrotationalflows i Equationof continuityfor one,two ,three dimensiondlows

I streamandvelocitypotentialfunctions,circulationandvorticity, flownet analysis.

UNIT -l 10L
Fluid Dynamics and Measurement of Flow: Surface and body forcesi Eu |l eand s
Bernoull i s equations f ebflow, (Navieri atbkesaqgations st r «

(Explanationary) Momentum equation and its applicaiioforces on pipe bend. Pitot tube,
Venturi meter, and orifice metér classification of orifices, flow over rectangular, triangular
andtrapezoidahndSteppecdotches T Broadcrestedweirs.

UNIT -IV oL
Closed Conduit Flow:Re y n o | d 6 s T €Ehanacteristicsmef haminar & Turbulent flows.
Laws of Fluid frictioni Dar cy6s equati on, ,variationiof f

Moodyds Char ti,pipddiinnseries dipessirsparalleli Total energy line and
hydraulic gradient line. Pipe network problems, Flow between parallel plates and water
hammer.

UNIT -V oL
Boundary Layer Theory: Approximate Solutions of Navier Stokes Equatian8oundary
layeri concepts, Pranddontribution, Characteristics of boundary layer along a thin flat plate,
Vonkarmenmomentumntegralequation JaminarandturbulentBoundarylayers(no
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derivations) BL in transition, separation of Bigntrol of BL, flow around submerged objects
DragandLift- Magnus effect.
TEXT BOOKS:
1. Fluid Mechanicsy F.M. White McGrawHill Education(India) Pvt. Ltd, New
Delhi, 2011
2. Fluid MechanicdyV.L. Streeter.E.B.WylieandK.W. Bedford,McGrawHiill
Education(india) Pvt. Ltd,New Delhi2016.
3. Fluid Mechanicsy P.N.Modi andS.M.Seth StandardBook HouseDelhi, 2011.

REFERENCES:

1. Mechanicof FluidsbyPotter,M.C D.C Wiggers,B.H RamdarCengage2012.

2. Fluid Mechanics by J F Douglas, J M Gasiorek, Swhaffield and L B Jack, Pearson
2015.

3. Fluid MechanicsandFluid Machinesby S. K. Som,GautanBiswasandsS.
ChakrabortyMcGrawHill Education(India) Pvt.Ltd, New Delhi2015.

4. Engineering-luid Mechanicdby K L Kumar, SChand, EurasiRublishingHouse New
Delhi, 2014.

5. Fluid MechanicdyDr. A. K. JainKhannaPublisherstwelfth edition2014.
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20CE304PC:SURVEYING AND GEOMATICS
L T P C
B.Tech.lll SEM 3 0 0 3
Course Objectives:The first step irengineering practice is surveying and the soundness of any
civil engineering work is dependent on the reliability and accuracy of surveying. Therefore, it is
imperative that a student of engineering shobliye good knowledge of surveying. To impart

the krowledge of surveying and latest technologies in surveying it is necessary to introduce this
subjectin thecurriculum.

CourseOutcomes: At theendof thecoursethe studentwill beableto:
1 Calculateanglesdistancesndlevels

1 Identifydatacollectionmethodsandpreparefield notes
1 Understandheworking principlesof surveyinstruments
1 Estimatemeasuremergrrorsandapplycorrections
1 Interpretsurveydataandcomputeareas andolumes
UNIT —1 10L

Introduction and Basic Concepts:Introduction,Objectives, classification and principles of
surveying, Scales, ShrinkageMép, Conventional symbols and Code of Signals, Surveying
accessoriephases o$urveying.

Measurementof Distancesand Directions

Linear distances Approximate methods, Diredlethods Chains Tapes, ranging, Tape
correctionsjndirect methods opticalmethods E.D.M. method.

Prismatic Compass BearingsjncludedanglesLocal Attraction,MagneticDeclination,and
dip.

UNIT -1l 12L
Levelling and Contouring Leveling Basicsdefinitions, types of levels and levelling staves,
temporary adjustments, methods of levelling, booking and Determination of leWvélkethod
Rise and~all method Effect of Curvatureof EarthandRefraction.

Contouring- Characteristics andglses ofContours, Direct & Indirect methods of contour
surveying.

Areas - Determination of areas consistiofjirregular boundary and regular boundary,
planimeter.

Volumes- Determinatiorof volumeof earthwork in cutting and embankmentsr level section,
volumeof borrowpits, capacityof reservoirs.

UNIT -1l 10L
Theodolite Surveying: Types of Theodolites, FundamentalLines, temporary adjustments,
measurement of horizontal angle by repetition method and reiteration method, measurement of
vertical Angle, Trigonametrical levelling when base is accessible and inaccessible.
Traversing: Methods of traversing, traverse computations and adjustments, Omitted
measurements.

UNIT -IV 10L
Tacheometric Surveying: Principlesof Tacheometrystadiaand tangentialmethodsof
Tacheometry.

Curves: Typesof curvesandtheir necessityelementf simplecurve,settingout of simple



R20-CMRTC B.TechCIVIL

Curves,Introductionto compouncdcurves.

Modern Surveying Methods: Principle and types of E.D.Mnstruments, Total statien
AdvantagesandApplications.Field procedurdor totalstationsurvey,Errorsin Total Station
Survey,GlobalPositioningSystem Principleand Applications.

UNIT -V 8L
Photogrammetry Surveying:

Introduction, Basic concepts, perspective geometry of aerial photograph, relief and tilt
displacements,terrestrial photogrammetry, flight planning; Stereoscopy,ground control
extension for photographic mapping aerial triangulation, radial triangulation, methods;
photographic mappirgmapping using paper prints, mapping using stereo plotting instruments,
mosaics,mapsubstitutes.

TEXT BOOKS:
1. Surveyingandlevelling by R. SubramanianOxford universitypress New Delhi.
2. ChandraA M, i Hi gShuwerr v e WewnagednfernationalPvt. Ltd., PublishersNew
Delhi, 2002.
3. Hoffman. B, H. Lichteneggaand J. Collins, Global Positioning System- Theoryand
Practice Springer-VerlagPublishers2001.

REFERENCES:

1. Arthur R BentonandPhilip J Taety,Elementof PlaneSurveying,McGraw Hill 7 2000.

2. AroraKRA Su r v oyl 2&@), StandarBook House, Delhi2004.

3. Surveying (Voli 1,2 & 3),byB. C. Punmia,AshokKumarJainandArun KumarJain-
Laxmi Publications (P)td., New Delhi.

4. ChandréA M, f Bluawe y i mMgednterndiianaPvt. Ltd., NewDelhi, 2002.

5. Surveyingby Bhavikatti; Vikas publishinghouseitd.

6. DuggalSK, i Sur v g/glii & § 2), TataMcGraw Hill PublishingCo. Ltd. New
Delhi, 2004.

7. Surveyingandleveling byR. Agor KhannaPublisher015.
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20CE305PC:ENGINEERING GEOLOGY
L T P C
B.Tech.lll SEM 3 0 0 3
Course Objectives:The objectives was course is to give the basics knowledge of Geology that
is required for constructing various Civil Engineering Structures, lasaogy, Geological
Hazardous and Environmental Geology which gives a complete picture on the Geological

aspects that are to be considered for the planning and construction of major Civil Engineering
projects

Course Outcomes:At theendof the coursethe studentwill be ableto:
1 Understandveatheringprocesandmassmovement

1 Distinguishgeologicaformations
1 Identify geologicaltructuresandprocessefor rock massjuality
1 Identify subsurfacéenformationandgroundwater potentiaitesthroughgeophysical
investigations
1 Apply geological principles for mitigation of natutezards and select sites for dams
andtunnels
UNIT - 10L

Introduction: Importance of geology from CiviEngineering point of view.Brief study of
case histories of failure siome Civil Engineering constructions due to geological draw backs.
Importanceof Physicalgeology,Petrologyand Structuralgeology.

Weathering of Rocks: Its effect over the properties of rocks importance of weathering with
referencao dams reservoirsand tunnelsveathering oEommonrocklike A Gr ani t e 0

UNIT -1l 12L
Mineralogy: Definition of mineral, Importance of study of minerals, Different methods of
study of minerals. Advantages of study of minerals by physical properties. Role of study of
physicalproperties of minerals in the identification of minerals. Study of physical properties of
following common rock forming minerals: Feldsper, Quartiz, Flint, Jasper, Olivine, Augite,
Hornblende, Muscovite, Biotite, Asbestos, Chlorite, Kyanite, Garnet, Tallsite. Study of

other common economics minerals such as Pyrite, Hematite , Magnetite, Chrorite , Galena ,
Pyrolusite,Graphite, Magnesite andBauxite.

Petrology: Definition of rock: Geological classification of rocks into igneo&edimentary

and metamaphic rocks. Dykes and sills, common structuresand textures of igneous.
Sedimentary and metamorphic rocks. Their distinguishing features, Megascopic and
microscopic study of Granite, Dolerite, Basalt, Pegmatite, Laerite, Conglomerate, Sand Stone,
Shale,Limestone Gneiss,Schist,Quartzite, Marble andSlate.

UNIT -1l 10L
Structural Geology: Out crop, strike and dip study of common geological structures
associating with the rocks such as foldaplts uncomformities, and jointstheir important

types andcase studies. Their importance Insitu and drift soils, common types of soils, their
origin and occurrence in India, Stabilisation of soils. Ground water, Water table, common types
of ground water, springs, cone of depression, geological controls of gnated movement,
groundwaterexploration.

UNIT -IV 10L
Earth Quakes: Causesndeffects, shieldreasandseismicbelts. Seismigvaves, Richter
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scale, precautions to be taken for building constructioseismic areas.Landslides, their
causes and effect; measures to be taken to prevent their occurrence. Importance of study of
groundwater, eartlyuakes andandslides.

Importance of Geophysical Studies:Principles of geophysical study by Gravity methods.
Magnetic methods, Electrical methods. Seismic methods, Radio metric methods and geothermal
method. Special importance of Electrical resistivity methods, and seismic refraction methods.
Improvement of competence of sites by grouting etc. Fundamental asp&tisk mechanics
andEnvironmentalGeology.

UNIT -V 8L
Geology of Dams, Reservoirs, and Tunnel§iypes of dams and bearing of Geology of site in
their selection, Geological Considerations in tkelection of a dam site. Analysis of dam
failures of the past. Factorscontributing to the successof a reservoir. Geological factors
influencing water Lightness and life of reserveiBurposes of tunneling, Effects of Tunneling
on the ground Role of Geological Considerations (i.e. lithological, structurajrandd water)

in tunnelingoverbreakandlining in tunnels.

TEXT BOOKS:
1. EngineeringGeologyby N. ChennakesavulwyicMillan, India Ltd. 2005
2. EngineeringMethodsby D. VenkatReddy;Vikas Publisher015.
3. Engineering Geologly S K Duggal,H K Pandeyc Graw Hill EducationPvt Ltd
2014
4. Principlesof EngineeringGeologyby K.V.G.K. Gokhalei B.S publications

REFERENCES:
1. F.G.Bell, Fundamentatf Engineering B.SPublications2005.
2. Krynine & Judd, Principles of Engineering Geolagyseotechnics, CB®ublishers &
Distribution
3. EngineeringGeologyby SubinoyGangopadhyayOxford universitypress.
4. Engineering Geologfor Civil Engineers P.C.VarghesePHI
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20CE306PC:SURVEYING LAB -1

B.Tech.lll SEM I(') -(I; g f5
Pre Requisites SurveyingTheory

CourseObijectives: To impartthe practicalknowledgen thefield, it is essentiato introducein
curriculum. Drawing of Plans and Maps and determining the area are pre requisites before
takingup anyCivil Engineeringvorks.

CourseOutcomes:At theendof the coursethe studenwill beableto: Practicallyableto draw
plans& mapsto determine thareasefore takingup anycivil engineeringvorks.

1. Surveyingof anareaby chainsurvey(closedtraverse)X& plotting.
2. Chainingacrosobstacles
3. Determineof distancebetweertwo inaccessiblgointswith compass
4. Surveyof agivenareaby prismaticcompasgclosedtraversendplotting afteradjustment.
5. Radiationmethod, intersectiomethoddy planetablesurvey.
6. Two pointandthreepoint problems irplanetablesurvey.

7. LevellingT Longitudinalandcrosssectionandplotting

8. Trigonometriclevelingusingtheodolite

9. Heightand distancessing principle®ftacheometrisurveying

10. Measurementf Horizontalangle& verticalanglebytheodolite.

Note: Minimum eight experimentdiaveto be conductedromtheabove.
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20CE307PC:BUILDING PLANNING & DRAWING

B.Tech.lll SEM

o

CourseOutcomes:At theendof the coursethe studentwill beableto:
1 UsetheAutocadcommandsgor drawing2D & 3D building drawingsrequiredfor
differentcivil enggapplications.
1 PlananddrawCivil EngineeringBuildingsasper aspecandorientation.
1 Presentinglrawingsasperuserrequirementsndpreparatiorof technicakreport

Course Objectives:The objective of this lab is to teattte student usage of Auto cad and basic
drawing fundamentals variouscivil engineeringpplicationsspeciallyin buildingdrawing.

List of Experiments:
. Introductionto computeraideddraftinganddifferentcoordinatesystem
. Drawingof RegularshapesisingEditor mode
. IntroductionGUI anddrawingof regularshapesisingGUI
. Exerciseon Drawtools
. ExerciseonModify tools
. Exerciseonothertools(Layers, dimensiongextingetc.)
. Drawingof buildingcomponentdike walls, lintels, Doors,andWindows.usingCAD
software
8. Drawinga planof Building anddimensioning
9. Drawinga planof aresidentiabuilding usinglayers
10. Developinga 3-D planfromagiven2-D plan
11. Developingsectionsandelevationdor given
a) Singlestoriedbuildings b) multi storiedbuildings
12. Auto CAD applicationgn surveying,mechanicetc.

~NOoO oA~ WN PR

TEXT BOOKS:

1. ComputerAided DesignLaboratoryby M. N. Sesharaksh& Dr. G. S. Servesh Laxmi
Publications.

2. EngineeringGraphicsby P.J. Shai S.Chand& Co.

Note: Minimum tenexperimenthaveto be conductedromtheabove.
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B.Tech.lll SEM |6

20CE308PC:ENGINEERING GEOLOGY LAB
T P C
0 2 1

Pre Requisites EngineeringGeologyTheory

Course Objectives: The object of this lab is thatto provide practical knowledgeabout
physical properties of minerals, rocks, drawing of geological maps, showing faults,
uniformities etc.

Course OutcomesAt the end of the course, the student will be able to:
Identifythevariousrocks,mineralsdepending ogeologicaklassifications

1.
2. Megascopiaescriptiorandidentificationof rocksreferredundertheory.

3.

4. Interpretatioranddrawingof sectiongor geologicalmapsshowingtilted beds, faults,

o o

Studyof physicalpropertiesandidentificationof mineralsreferredundertheory.
Microscopicstudyof rocks.
uniformities etc.

SimpleStructuralGeologyproblems.
Electricalresistivitymeter.

LAB EXAMINATION PATTERN:

1.
2.

Descriptionandidentificationof SIX minerals
Description and identification of Six (includingneous, sedimentary and metamorphic
rocks)

3. Interpretatiorof a Geologicalmapalongwith a geologicalsection.
4.
5. Microscopicidentificationof rocks

SimplestrikeandDip problems.
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20MC309CI: CONSTITUTION OF INDIA
L T P C

B.Tech.lll SEM 3 0 0 O

The Constitution of India is the supreme law of India. Parliameiid& cannot make any law
which violates the Fundamental Rights enumerated under the Part Il of the Constitution. The
Parliamentof India hasbeen empoweret amendthe ConstitutionunderArticle 368, however,

it cannot use this powertochangethbasi ¢ structureo of the con
and explained by the Supreme Court of Inaiaits historical judgments. The Constitution of

Il ndia reflects the I almodernard prigtessives dconcepthisioracallya | i
developd by t he t hi nK amrideologyfwhiéhlhasteen radognigechas one of the
most popular political ideology and result of historical strugglesagainst arbitrary use of
sovereign power by state. The historic revolutions in France, England, d&naaril particularly
European Renaissance and Reformation moveheré resulted into progressitegal reforms

in the form of Aconstitutionalismd in many
borrowingmodelsandprinciplesfrom manycountriesincluding United Kingdomand America.

The Constitution of India is not only a legal document but it also reflects social, political
and economic perspectives of the I ndian Soci
been said that Indian ostitution reflects ideals of its freedom movement; however, few crit ics
have argued that it does not truly incorporate our own ancient legal heritage and cultural values.
No | aw can be fAstaticdo and theref odmoretthtare Cor
one hundred times. These amendments reflect political, social and economic developments since
the year 1950. The Indian judiciary and particularly the Supreme Court of India has played an
historic role as the guardian of people.has been ptecting not only basicideals of the
Constitution but also strengthened the same through progressive interpretations of the text of the
Constitution. The judicial activism of the Supreme Court of India and its historic contributions
has been recognizedthu ghout the world and it gradually
inthewor | do.

Coursecontent
1. Meaningof the constitutionlaw andconstitutionalism 3L
2. Historicalperspectiveof the Constitutionof India 3L
3. Salientfeaturesandcharacteristicef the Constitutionof India 4L
4. Schemeof the fundamentatights 4L
5. Theschemeof the FundamentaDutiesandits legalstatus 3L
6. TheDirectivePrinciplesof StatePolicyi Itsimportanceandimplementation 3L
7. Federal structure and distribution of legislatarel financial powers between the Union
andthe States 3L
8. Parliamentaryrormof Governmentn Indiai The constitutionpowersandstatusof the
Presidenof India. 4L
9. Amendmeniofthe ConstitutionaPowersandProcedure. 4L
10. Thehistoricalperspectivesf the constitutionabmendments India. 3L
11.EmergencyrovisionsNationalEmergencyPresidenRule, FinancialEmergency. 4L
12.LocalSelfGovernment ConstitutionalScheman India. 3L
13. Schemeof the FundamentaRight to Equality. 3L
14. Schemeof the FundamentaRight to certainFreedonunderArticle 19. 3L

15. Scopeof the Right to Life andPersonalLiberty underArticle 21. 3L
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20MB401HS:BUSINESSECONOMICS AND FINANCIAL ANALYSIS

L T P C
B.Tech.lV SEM 3 0 0 3
Course Obijective: To learn the basic Business types, impact of the Economy on Business and
Firmsspecifically. To analyzethe Businessrom the FinancialPerspective.
Course Outcome:The students wilunderstand the various Forms of Business and the impact of
economic variables on the Business. The Demand, Supply, Production, Cost, Market Structure,

Pricing aspects are |l earnt. The Students car
Financal Statementsf a Company.

UNIT —1 8L
Introduction to Businessand Economics:

Business Structure of Business Firm, Theory of Firm, Types of Business Entities, Limited
Liability Companies, Sources of Capital for a Company, omventional Sources &inance.
Economics: Significanceof EconomicsMicro and Macro EconomicConcepts,Conceptsand
Importanceof Nationallncome, Inflation, Money Supplyin Inflation, BusinessCycle, Features
and Phases of Business Cycle. Nature and Scope of BuEBit@ssmics, Role of Business
Economist Multidisciplinary natureof Business Economics.

UNIT —1I 8L
Demandand Supply Analysis:

Elasticity of Demand: Elasticity, Types of Elasticity, Law of Demand, Measurementand
Significance of Elasticity of DemandFactors affectingElasticity of Demand Elasticity of
Demand in decision making, Demand Forecasting: Characteristics of Good Demand Forecasting,
Steps iMDemandrorecastingMethodsof DemandForecasting.

Supply Analysis: Determinant®f Supply, SupplyFunction& Law of Supply.

UNIT - Il 10L
Production, Cost,Market Structures & Pricing:

Production Analysis: Factors of ProductiorfRroduction Function, Production Function with
one variablenput, twovariableinputs, Returns t&cale Different Types ofProduction
Functions.

Costanalysis Typesof Costs,ShortrunandLong run CostFunctions.

Market Structures: Nature of Competitiork-eatures of Perfecbmpetition,Monopoly,
Oligopoly, andMonopolistic Competition.

Pricing: Typesof Pricing, ProductLife Cyclebased PricingBreakEvenAnalysis,andCost
Volume ProfitAnalysis.

UNIT -IV 12L
Financial Accounting: Accounting concepts and Conventions, Accounting Equation, Double
Entry system of Accounting, Rules fonaintaining Books of Accounts, Joutn#&osting to
Ledger, Preparation of Trial Balance, Elements of Financial Statements, Preparation of Final
Accounts.

UNIT -V 12L
Financial Analysis through Ratios: Concept of Ratio Analysis, Liquidity Ratios, Turnover
Ratios, Profitability RatiosProprietary Ratios, Solvency, Leverage Ratios (simple problems).
Introductionto FundFlow andCashFlow Analysis (simple problems).
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TEXT BOOKS:
1. D. D. ChaturvediS. L. Gupta,BusinesEEconomics TheoryandApplications,

InternationaBook HousePvt. Ltd. 2013.

2. DhanesltK Khatri, FinancialAccounting, TataMc T GrawHill, 2011.

3. Geethika Ghosh, Piyali Gosh, Purba Roy Choudhdanagerial Economics, 2e,
TataMc GrawHill EducationPvt. Ltd. 2012.

REFERENCES:

1. ParesiShah FinancialAccountingfor Managemenge, Oxford Press2015.

2.S. N. Maheshwari, Sunil K Maheshwari, Shakaaheshwari, Financial
Accounting,5e, Vikas Publications2013.
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20CE402PC:STRENGTH OF MATERIALS -1

B.Tech.lV SEM
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Pre Requisites EngineeringMechanics

Course Objectives: The subject provide the knowledge of simple stressstrains flexural
stresses in members, shear stresses and deflection in beams sodiiatelpes can be applied
to the Engineeringoroblems.

CourseOutcomes:At theendof thecoursethe studentwill be ableto:

1 Analyzethestaticallydeterminat@ndindeterminatgroblems.

1 Determinghestresseandstrainsin the membersubjectedo axial, bending.

1 Evaluateheslopeanddeflectionof beamssubjectedo loads.

1 Determinethe principalstresseandstrainsin structuralmembers.

UNIT -I 8L
Simple Stressesand Strains: Elasticity andplasticity T Types of stressesand strains i

H o o klawisstressi strain diagram for mild steél Working stressi Factor of safetyi
Lateral strain,P o i s s o namdvolumattici staini Elastic moduli and the relationship
between theni Bars of varying section composite bar§ Temperature stresseslaktic
constants.

Strain Energy 1 Resiliencei Gradual, sudden,impact and shock loadings i simple
applications.

UNIT -lI 8L
Shear Force and Bending MomentDefinition of beami Types of beams Concept of shear
force and bending momeifit S.F and B.M diagtms for cantilever, simply supported and
overhanging beams subjected to point loads, uniformly distributed load, uniformly varying
loads and combination of these loddPoint of contra flexuré Relation between S.F., B.M
andrateof loadingat a sectiorof abeam.

UNIT -l 121
Flexural StressesTheory of simple bendinfy Assumptiong Derivation of bending equation:

M/l = fly = E/R - Neutral axisi Determination of bending stressesSection modulus of
rectangular and circular sections (Solid and HoJldw, Angle and Channel section®esign

of simplebeamsections.

Shear StressesDerivation of formula’ Shear stress distribution across various beam sections
like rectangulargcircular, triangular,l, T anglesections.

UNIT -IV 12L
Deflection of Beamns:

Bending into a circular art slope, deflection and radius of curvatuireDifferential equation

for the elastic lineofabeamDoubl e 1 ntegrati on i BatedninMiancoh ul ay
slope and deflection for cantileveand simply supported beanssibjected to pointloads,

U.D.L, Uniformly varyingloadMo hr 6 s ti hVeroenteanees method application to

simple casescludingoverhangingoeams.

Conjugate Beam Method: Introductioni Concept of conjugate beam method. Difference
between a real beaand a conjugate beanbDeflections of determinate beams with constant
anddifferent momentsof inertia.
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UNIT -V 10L
Principal Stresses and Strains introductioni Stresses on an inclined section of a inader

axial loadingi compound stressds Normal and tangential stresses on an inclined plane for
biaxial stresses Two perpendicular normal stresses accompanied by a state of simple shear
Mo hr 6s ci r dlIPencipalfstresseésrardssisa@dgnalytical and graphical solutions.
Theories of Failure Introductioni Various theories of failure Maximum Principal Stress
Theory, Maximum Principal Strain Theory, Maximum shear stress th&rgin Energy and
ShearStrainEnergyTheory(Von Mises Theory)

TEXT BOOKS:

1. Strengthof Materialsby R. K. Bansal,LakshmiPublicationdHousePvt. Ltd.

2. Strengthof Materialsby R. SubramanianOQxford UniversityPress.

3. Strengthof Materialsby W.A Nash,MC GrawHills 20146 edition.

4. Mechanicof Materialsby JamedV GereandBarryJ GoodnoCengagd_earningindia

Pvt. Ltd Eight edition.

REFERENCES:

1. Strengthof Materialsby S. S. Bhavikatti, Vikas Publishing Hous®vt. Ltd.

2. Mechanicsof Structuresvol i1 by H. J. ShahandS. B. JunnarkarCharotarPublishing
HousePvt. Ltd.
Strengthof Materialsby S. S. Rattan,McGraw Hill EducationPvt. Ltd.
Fundamentalsf Solid Mechanicsy M. L. Gambhir,PHI LearningPvt. Ltd.
Strengthof Materialsand Structuredy JohnCaseet al., ButterworthHeinemann.
Strengthof Materialsby Dr.SadhuSinghKhannaPublishersl 1" edition2015.
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20CE403PC:WATER RESOURCEENGINEERING
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B.Tech.IV SEM

Pre-Requisites:Fluid Mechanics& HHM
Course Objectives: Theobjectivesof the courses to studythe conceptof
1 Engineering Hydrology anitls applicationdike Runoff estimation, estimation of design
discharge anflood routing.
1 Computingyield of groundwateroccurrence
1 Irrigation Engineering Water utilizationfor cropgrowthandtheir designs.
CourseOutcomes:At theendof the coursethe studentwill beableto:
Analyzehydro-meteorologicatiata
Estimateabstractions frorprecipitation
Computeyield from surfaceandsubsurfacdasin
Developrainfall-runoff models
Formulateandsolvehydrologic floodroutingmodels
Estimaterunoff, designdischargdrom catchment

= =4 =4 -8 -9 -9

UNIT —I 121
Introduction to engineering hydrology and its applications, Hydrologic cycle, types and forms of
precipitation, rainfall measurement, typafsrain gauges, computation of average rainfall over a
basin, processing of rainfall dataAdjustment of recordRainfall Double Mass Curve. Runeff
Factors affecting Runoff i Runoff over a Catchment Empirical and Rational Formulae.
Abstraction from rainfall-evaporation, factors affecting evaporation, measurement of
evaporation EvapotranspirationPenman and Blaney & Criddle Methoesfiltration, factors
affectinginfiltration, measuremertf infiltration, infiltration indices..

UNIT —1I 10L
Distribution of Runoffi HydrographAnalysis Flood Hydrograph Effective Rainfalli Base
Flow- Base Flow SeparatiorDirect Runoff Hydrograph Unit pulse and Unit step function
Unit Hydrograph, definition, limitations and applications of Unit hydrograignivation of

Unit Hydrograph from Direct Runoff Hydrograph and vice verSehydrograph, Synthetic
Unit Hydrograph.

UNIT -1l 8L
Ground Water Occurrence, types of aquifers, aquifer parameters, porosity, specific yield,
permeability transmissivityandstoragecoefficient,D a r cdayvGadialflow to wellsin confined
and unconfinecdquifers.Types ofwells- Well Constructiori Well Development.

UNIT -1V 12L
Necessity and Importance of Irrigation, advantages and ill effects of Irrigation, types of
Irrigation, methods of application of Irrigation water, Indian agricultural soils, methods of
improvingsoil fertility 1 Crop Rotation,preparatiorof landfor Irrigation, standardef quality

for Irrigation water. Soil-waterplant relationship, vertical distribution of soil moisturesoil
moisture constants,soil moisture tension, consumptive use, Duty and fisftars affecting
duty- Design dischargefor a water course. Depth and frequency of Irrigation, irrigation
efficienciesWaterLogging.
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UNIT -V 8L
Classificationof canals Designof Irrigationcanalsby K e n n eatidt G < ethedriss,
balancingdepthof cutting, IS standards foa canaldesigncanallining.

DesignDischargeovera catchmentComputatiorof designdischargerationalformulaeetc.

TEXT BOOKS:
1. EngineeringHydrologyby K. SubramanydicGrawEducationIndia) PvtLtd, 2014.
2. EngineeringHydrologyby JayaramReddy,Laxmi publicationspvt. Ltd., New Delhi
3. IrrigationandWaterResource& WaterPower byP. N. Modi, StandardBook House
REFERENCES:
1. EngineeringHydrology by CSP Ojha, R. Brendtssorand P. Bhunya Oxford University
Press,2010
2. Irrigation andwater poweengineeringy Punmia& Lal, Laxmi publications PvtL.td.,
New Delhi
3. Applied hydrologyby V.T. Chow, D.R. Maidmentand L. W Mays McGraw Education
(India) Pvt Ltd, 2014.
4. Hydrologyin Practiceby E. M. Shaw,J.K.BevenCRCPress2015.
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20CE404PC:HYDRAULICS AND HYDRAULIC MACHINERY
L T P C

B.Tech.lV SEM 30 0 3
Course Objectives: Theobjectiveof the courseis
1 To Definethe fundamentaprinciplesof waterconveyancen openchannels.
1 To Discussandanalyzethe openchannelsn uniformandNon-uniformflow conditions.
1 To Studythecharacteristicef hydroelectricoower plantandits components.
1 To analyzeanddesignof hydraulicmachineryandits modeling

CourseOutcomes:At theendof the coursethe studentwill ableto

1 Apply their knowledge of fluid mechanics in addressing problenogpen channels and
hydraulicmachinery.

1 Understand and solve problems in unifogradually and rapidly varied flows in open
channein steadystateconditions.

1 Apply dimensionalanalysisandto differentiatethe model, prototypeand similitude
conditionsfor practicalproblems.

1 Gettheknowledgeondifferent hydraulicmachinerydevicesandits principlesthatwill be
utilized in hydropower developmemndfor otherpracticalusages

UNIT —1 10L

Open Channel Flow-I: Introduction to Open channel fle@omparison between open channel

flow and pipe flow, Classification of open channel€lassification of open channel flows,
Velocity distribution. Uniform flowi Characteristics of uniforrh | o w, Chezyods, Ma
Bazin formulae for uniform floww Fact or s af fecting Mannfim@.bs
Most economicakections Computatiorof Uniform flow, Normaldepth.

Critical Flow: Specific energyi critical depth- computation of crital depthi critical, sub

critical andsupecritical flows-Channetransitions.

UNIT —1I 12L

Open Channel Flow— Il: Non-uniform flow 1 Gradually Varied Flow Dynamic equation for
G.V.F;Classification of channel bottom slope<Classification andcharacteristics of Surface
profilesi Computation of water surface profiles by Numerical and Analytical approaches. Direct
stepmethod.

Rapidly varied flow: Elements and characteristics (Length and Height) of Hydraulic jump in
rectangulachannel Types,applicationsandlocationof hydraulicjump, Energydissipationand
otheruses PositiveandNegativeSurges (Theorgnly).

UNIT -1l 10L
Dimensional Analysis and Hydraulic Similitude: Dimensionalhomogeneityi Ray |l ei gh 6
methodand B u ¢ k i n g hnaethd@dsi Dpnensionless groupsSimilitude, Model studies,

Types of models. Application of dimensional analysis and model studies to fluid flow problems.
Distortedmodels.

Basics of Turbo Machinery: Hydrodynamicforce of jetson stationary andmoving flat,

inclined and curved vanes, Jet striking centrally and at tip, Velocity triangles at inlet and outlet,
expressions for work done and efficiericAngular momentum principt@pplications to radial

flow turbines.

UNIT — IV 10L
Hydraulic Turbines —I: Elemerns of atypical Hydropowerinstallationi Headsandefficiencies
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T Classificatiorof turbinesi Peltonwheeli Francisturbinei Kaplanturbinei working, working

proportions, velocity diagram, work done and efficiency, hydraulic design. Draft tube i
Classification,functionandefficiency.

Hydraulic Turbines — II: Governing of turbine$ Surge tank$ Unit and specific turbines
Unitspeedi Unit quantity i Unit power i Specific speedi Performancecharateristics 1
Geometricsimilarity T Cavitation.Selectiornof turbines.

UNIT -V 8L

Centrifugal Pumps: Pump installation details classificationi work donei Manometric head

minimum starting speeilosses and efficiencidsspecific speed. Multistaggumpsi pumps in
paralleli performancef pumpsi characteristic curves NPSHi1 Cavitation.

Hydropower Engineering: Classification of Hydropower plants Definition of termsi load
factor,utilization factorcapacityfactor, estimationof hydropowermpotential.

TEXT BOOKS:

1. Fluid Mechanicdy Modi andSeth,StandardBook House.

2. Fluid MechanicaandHydraulicmachinesy ManishKumar Goyal PHI learningPrivate

Limited, 2015

3. Fluid mechanic# HydraulicMachines Domkundwar& DomkundwarDhanpatRai&Co

REFERENCE BOOKS:

1. Fluid MechanicdyR. C.Hibbeler,Pearsornndia EducatiornServicesdPvt. Ltd

2. Fluid Mechanic& Fluid PowerEngineeringoy D. S. Kumar (Katari& Sons
Publications PvtLtd.).

3. Openchanneflow byV.T. Chow (McGrawHill Book Company).

4. Introduction to Fluid Mechanics and Fluid Machines bySin, Gautam Biswas, Suman
ChakraborthyMc Graw Hill Education(India) PrivateLimited

5. HydraulicMachineshy Banga& SharmaKhannaPubishers)
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20CE405PC:BUILDING MATERIALS, CONSTRUCTION AND PLANNING

L T P C

B.Tech.lV SEM 3 0 0 3

CourseObjectives: To give the studentsa basicideaaboutthe constructionrmaterials,building
components antb introducevarious andnasonryworks.

CourseOutcomes:At theendof thecoursethe studentwill beableto identify variousbuilding
materialsrequiredfor construction& understangbrinciplesfor building planning

UNIT —1 121
Stones and Bricks, TilesBuilding stoneg§ classifications andquarryingi properties
structural requirementsdressing.Brick§ Composition of Brick earth manufacture and
structurakequirementskly ash,Ceramics.

Timber, Aluminum, Glass, Paints and PlasticsWood- structurei types and propertids
seasoning defectsalternatematerialsfor Timberi Gl/ fibrei reinforcedglassbricks,steel&
aluminum,Plastics.

UNIT —II 8L
Cement & Admixtures: Ingredients of cemefitmanufacturéd Chemical compositioin
Hydration- field & lab tests.Admixture$ mineral& chemicaladmixtures uses.

UNIT -1l 121
Building Components :Lintels, Arches, walls, vaults stair case$ types of floors, types of
roofsi flat, curved, trussed ; foundationsypes ; Damp Proof Course ; Joinérgloorsi
windowsi materialsi types.

Building Services: Plumbing ServicesiVaterDistribution, Sanitaryi Lines& Fittings;
Ventilations: Functional requirements systems of ventilationscémditioning- Essentials and
Types;Acousticsi characteristi¢ absorptiori Acousticdesign;Fire protectioni Fire Harzards
T Classificatiorof fire resistantmaterialsandconstructions.

UNIT =1V 10L
Mortars, Masonry andFi ni shi ng’ s

Mortars: Lime and Cement Mortars, Brick masotirfjypesi bonds; Stone masoniytypes;
Compositemasonryi Brick-stone composit€Zoncrete, Reinforcelrick.

Finishers: PlasteringPointing, Painting, CladdingsTypesi Tilesi ACP.

Form work: Types Requirement$ Standard$ Scaffoldingi Design;Shoring,Underpinning.

UNIT -V 8L
Building Planning: Principlesof Building Planning,Classificationof buildingsandBuilding by
laws, ConventionaSymbolsusedin ConstructionDrawings.

TEXT BOOKS:
1. Building MaterialsandConstructiori Arora & Bindra,DhanpatRoyPublications.
2. Building Constructiorby B. C. Punmia,AshokKumarJainandArun KumarJain-
Laxmi Publications (P)td., New Delhi.
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REFERENCES:

1. Building Materials and Construction by G C Saboygopal Jena McGraw hill Pvt
Ltd 2015.
Building Materialsby Duggal,New Age International.
Building Materialsby P. C. VarghesePHI.
Building Constructiorby PCVarghese PHI.
ConstructioriTechnologyi Vol i1 | & Il byR. Chubby,LongmanUK.
AlternateBuilding MaterialsandTechnologyJagadishyenkataramdeddyand
others;New Age Publications.
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20CE406PC:SURVEYING LAB - I
B.Tech.lV SEM I(') -l(; z (i:
Course Objective: To impartthe practicaknowledgein thefield to setout anyCivil
Engineeringvork
Course Outcome: Performsurveyingon anycivil engineeringwork
Measuremenbf Horizontalanglesby usingRe-iteration.
Measurementf Horizontalanglesby usingRepetition.
Determineof areausingtotal station
Traversingusingtotal station
Contouringusingtotalstation
Determinatiorof remoteheightusingtotal station
Stakeout usingtotal station
Distance gradient differentialheightbetweerntwo inaccessiblg@ointsusingtotal
station.
9. Curvesettlingusingtotal station
10. Resectiorusingtotal station
11. Settingout worksfor buildingsandpipelines
12. Findingpositionof stationsusing G.P.S

N~ WNE

Note: Minimum tenexperiment$iaveto be conductedromtheabove.
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20CE407PC.STRENGTH OF MATERIALS LAB
L T P C
B.Tech.IV SEM 0 0 3 15
CourseObjectives: Theobjectiveof the courses to makethe studentunderstandhe behavior
of materials undedifferenttypesof loadingfor differenttypesstructures
Course Outcomes:At the endof the coursethe studentwill be ableto:
1 Conducttensionteston Materialslike steeletc.
1 Conductcompressiotiestson spring,wood andconcrete
1 Conductflexuralandtorsiontestto determineelasticconstants

1 Determinehardnessf metals

List of Experiments:

Tensiontest

Bendingteston (Steel Wood) Cantileverbeam.
Bendingtestonsimply supportecbeam.
Torsiontest

Hardnesgest

Springtest

Compressioreston woodor concrete

Impact test

Shear test

10 Verificationof Ma x w eRedipdosatheorenonbeams.
11.Useof electricalresistancestraingauges
12.Continuousbeami’ deflectiontest.

©CoNoh,rwh

List of Major Equipment:

UTM for conductingtensiontestonrods
Steelbeamfor flexuretest

Woodenbeamfor flexuretest
Torsiontestingmachine

Br i n MRotkiw é & Hardiressesting machine
Springtestingmachine
Compressiomtestingmachine

Izod Impactmachine

Sheattesting machine

10 Beamsetup foM a x w etthebrénserification.
11. Continuousheamsetup

12. ElectricalResistancgauges

©CoOoNoORA~WNE

Note: Minimum tenexperimentdaveto be conductedromthe above.
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B.Tech.IV SEM

20CE408PC:HYDRAULICS & HYDRAULIC MACHINERY LAB

L T P
0O 0 3 15

Course Objectives

T
T
T

To identify the behavior of analytical models introdugetécture tathe actual behavior
of realfluid flows.

To explainthestandard measuremearthnique®f fluid mechanicsandtheir
applications.

To illustrate the students with tkemponents and working principles of the Hydraulic
Machines different types of Turbine®umps, and other miscellaneous hydraulics
machines.

To analyzethe laboratorymeasurementsndto documentheresultsin anappropriate
format.

Course OutcomesStudents who successfully complete this course will have demonstrated
ability to:

1
1
1
T
T
il

Describehebasicmeasuremeriechniquef fluid mechanicandits appropriate
application.

Interprettheresultsobtainedin the laboratoryfor variousexperiments.

Discover the practical working of Hydraulic machindsgferent types of Turbines,
Pumps,anathermiscellaneou$iydraulicsmachines.

Compare the results of analyticabdels introduced in lecture to the actual behavior of
realfluid flows anddraw correcandsustainable conclusions.

Write atechnicallaboratoryreport

List of Experiments

©CoNorWNE

Verificationof B e r n oeqliation 6 s

Determinatiorof Coefficientof dischargeor asmallorifice by a constantheadmethod.
Calibrationof Venturimeter/ Orifice Meter

Calibrationof Triangular/ Rectangular/TrapezoidBlotch

Determinatiorof Minor lossesn pipe flow
Determinatiorof Friction factorof a pipe line

Determinatiorof Energylossin Hydraulicjump

DeterminatiorofMa n n i andCth & zcgnStantfor Openchanneflow.

Impact ofjet onvanes

10. Performance&haracteristicef Peltonwheelturbine
11. PerformanceéCharacteristicef Francisturbine
12. Performanceharacteristicef KaplanTurbine

Note: Minimum tenexperimentfhaveto be conductedromtheabove.
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20CE409GS:GENDER SENSITIZATION LAB

B.Tech.lV SEM I(') -I(; FZ) %
CourseObjectives:
T To devel op studentsd sensibility with reg
India.
1 To providea critical perspectiveonthe socializationof menandwomen.
1 Tointroducestudentdo informationaboutsomekey biologicalaspect®f genders.
1 Toexposdhe studentt debate®nthe politics anc&economicof work.
1 To helpstudentseflect critically ongenderviolence.
1 To exposestudentso moreegalitarian interactionsetweermenandwomen.

CourseOutcomes:

1 Students will have developed a better understanding of important issues related to gender
in contemporaryndia.

1 Students will be sensitized to basic dimensions of the biological, sociological,
psychological and legal aspects of gendeiis Will be achieved through discussion of
materialsderivedfromresearchfacts, everydaylife, literatureandfilm.

1 Students will attain a finer grasp of how gender discrimination works in our society and
howto counter it.

1 Students will acquire insightito the gendered division of labour and its relation to
politics andeconomics.

1 Men and women students and professionals will be better equipped to work and live

togetheras equals.

Studentswill developa senseof appreciatiorof womenin all walks of life.

Through providing accounts of studies and movements as well as the new laws that
provide protection and relief to women, the textbook will empower students to
understan@ndrespondo genderviolence.

UNIT -I 10L
UNDERSTANDING GENDER

Gender: Why ShouldWe Studylt? (Towardsa World of Equals Unit -1)

Socialization: Making Women,Making Men (Towardsa World of Equals Unit -2)
Introduction.Preparingor WomanhoodGrowingup Male. Firstlessonsn Caste Different
Masculinities.

= =

UNIT -1l 10L
GENDER AND BIOLOGY

Missing Women: Sex Selection and Its Consequendesafards a World of Equal&Jnit -4)
Declining SexRatio. DemographicConsequences.

Gender Spectrum:Beyond the BinaryT{owards a World of Equal®Jnit -10)

Two or Many?Struggles wittDiscrimination.

UNIT -1l 10L
GENDER AND LABOUR

Housework: the Invisible LabourTowards a World of Equal&Jnit -3)

A M¥otherd o e Mo & tKi St a rLeo atdh. ed

Wo me nNork: Its PoliticsandEconomicg Towardsa World ofEquals Unit -7)
FactandFiction. Unrecognizec&ndUnaccountedavork. AdditionalReadingWagesand
Conditions ofWork.
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UNIT -1V 10L

ISSUESOF VIOLENCE

SexualHarassment: SayNo! (Towardsa World of Equals Unit -6)

Sexual Harassment, not Eteasing Coping with EverydayHarassmentFurther Reading:
AChupul uo.

DomesticViolence: SpeakingOut (Towardsa World of Equals Unit -8)

Is Homea SafePlace?WhenWomenUnite [Film]. Rebuilding Lives AdditionalReading:
New Forums for Justice. Thinking about Sexual Violentewards a World of Equal®Jnit-11)
Blaming the Victimii FoughtformyL i f e-é@ddiional ReadingThe CasteFace of
Violence.

UNIT -V 10L
GENDER: CO —EXISTENCE

Just Relationships:Being Together aBquals Towards a World of Equal&Jnit -12)

Mary KomandOnler.Love andAcid justdo notMix. Love LettersMothersandFathers.
Additional ReadingRosaParksThe Brave Heart.

TEXTBOOK

All the five Units in the Textbogk Tdwards a World of Equals: Milingual Textbook on

G e n dwrittei by A. Suneetha, Uma Bhrugubanda, Duggirala Vasanta, Rama Melkote,
Vasudha Nagaraj, Asma Rasheed, Gogu Shyamala, Deepa Sreenivas and Susie Tharu and
publishedby Telugu Akademi, Hyderabad, Telangan&tatein the year2015

Note: Since it is an Interdisciplinary Course, Resource Persons can be drawn from the fields
of English Literature or Sociology or Politicatience or any other qualified faculty who has
expertisein this field from engineeringlepartments.

REFERENCE BOOKS:

1. Menon,Nivedita. Seeingike a Feminist.New Delhi: ZubaanPenguinBooks,2012

22Abdul al il SPdwgHta.Fdir MpyAkaf eabhd Wohine at:
http://www.thealternative.in/lifestylefoughtfor-my-lifeand-won-sohailaabdulal/


http://www.thealternative.in/lifestyle/i-fought-for-my-lifeand-won-sohaila-abdulal/
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20CE501PC:STRENGTH OF MATERIALS -1I
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Pre-Requisites Strengthof Materialsi |
Course Objectives: The objectiveof this Courseis
1 Tounderstandhe natureof stresseslevelopedn simplegeometrieshafts,
springs columns&cylindrical andsphericakhellsfor varioustypesof simpleloads
1 Tocalculatethestability andelasticdeformationoccurringin varioussimplegeometries
for differenttypesof loading.
1 Tounderstandheunsymmetricabendingandshearcenteimportancefor equilibrium
conditionsin astructuraimembetrof havingdifferentaxisof symmetry.

CourseOutcome: Oncompletionof thecoursethestudenwill beableto:

1 Describe the concepts and principles, understand the theory of elasticity, and perforn
calculations, relative to the strength of structuresand mechanicalcomponentsin
particularto torsionanddirectcompression

1 To evaluatethe strainsand deformatiorthat will result dueto the elastic stresses
developed withirthe materials for simpléypesof loading

1 Analyzestrength andtability of structuralmembersubjectedo Direct,andDirectand
Bendingstresses

1 Understan@&ndevaluatehe shearcenterandunsymmetricabending.

1 Frameanideato design asystemgcomponentpr process.

UNIT —1

TORSION OF CIRCULAR SHAFTS: Theory of pure torsioni Derivation of Torsion
equation- Assumptions made in the theory of pure torsidPolar section moduluis Power
transmitted by shaft§ Combined bendingand torsioni Design of shaftsaccordingto
theaiesof failure.

SPRINGS: IntroductionT Types of springs deflection of close and open coiled helical
springsundeaxial pull andaxial couplel springsin seriesandparallel.

UNIT —1I
COLUMNS AND STRUTS: Introductioni Types of columng Short, medium and long
columnsi Axially loaded compression members Crushingload 7 Eul er 6 s t

for long columnsassumptionsd er i vati on of Eul erds critic
conditionsi Equivalent length of a column slendernessatioi Eul er 6 s critioc
Limitationsof E u | eéheodyisLong columnssubjectedo eccentridoadingi Secanformula

i Empirical formulaé iRankinei Gordon formula Straight line formulda Pr o f . Perryos
BEAM COLUMNS: Laterally loaded struts i subjected to uniformly distributed and
concentratedbads.

UNIT -1l

DIRECT AND BENDING STRESSES: Stresses under theombined action ofdirect
loading and bending moment, core of a sectiotetermination of stresses in the case of
retainingwalls, chimneys and damsconditions for stabilityOverturning and sliding stresses
dueto directloadingandbendingmomentaboutbothaxis.
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UNIT —IV

THIN CYLINDERS: Thin seamlesscylindrical shells i Derivation of formula for
longitudinal and circumferential stresgeBoop, longitudinal and Volumetric strainshanges
in dia,andvolumeof thin cylindersi Thin sphericakhells.

THICK CYLINDERS: Introduction -L ame 6s t h e aylingersi Darivatiorhof ¢ k
Lame 0s I distriboioh @ Boop and radial stresses across thickineesign of thick
cylindersi compoundylindersi Necessarylifferenceof radii for shrinkage.

UNIT -V

UNSYMMETRICAL BENDING:

Introductioni Centroidalprincipal axesof section i Moments of inertia referred to any
set of rectangular axds Stressesin beams subjected to unsymmetrical bending 1
Principal axesi Resolutionof bendingmomentinto two rectangulamaxesthroughthe centroid

" Locationof neutralaxis.

SHEAR CENTRE: Introduction - Shear centrdor symmetrical and unsymmetrical (channel, 1,
T andL) sections

TEXT BOOKS:

1. Strengtlof Materialsby R.K Rajput,S.Chand& CompanyLtd.

2. Mechanicf Materialsby Dr. B. C PunmiaDr. AshokKumarJainandDr. Arun Kumar

Jain

3. Strengthof Materialsby R. SubramanianOxford University Press.
REFERENCE BOOKS:
Mechanicof Materialsby R.C. Hibbeler,Pearson Education
Engineeringviechanicsof Solids byPopov E.PPrenticeHall Ltd
Strengthof Materialsby T.D.Gunneswar&aoandM.Andal, CambridgePublishers
Strengthof Materialsby R. K. Bansal, LakshmiPublicationdHousePvt. Ltd.
Fundamentalsf Solid Mechanicdy M. L. Gambhir,PHI LearningPvt. Ltd.

arwnpE
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20CE502PC:STRUCTURAL ANALYSIS —|
B. Tech.V SEM LTPC
0

Pre-Requisites Strengthof Materialsi |
CourseObjectives: Theobjectiveof thecourseasto

1 Differentiatethe staticallydeterminateandindeterminatestructures.

1 Tounderstandhenatureof stressedevelopedn perfectframesandthreehinged

archesfowarious type®f simpleloads

1 Analyse the statically indeterminate members such as fixed bars, continuous beams
andfor varioustypes ofloading.
Understandheenergymethods usetb derivethe equationgo solveengineering
problems
Evaluatethe Influenceon a beamfor differentstatic& movingloadingpositions
CourseOutcomesAt theendof the course thestudent willableto
An ability to apply knowledgeof mathematicsscienceandengineering
Analysethe staticallyindeterminatdarsandcontinuouseams
Draw strengthbehaviourof memberdor staticanddynamicloading.
Calculatethe stiffnessparametergn beamsandpin jointedtrusses.
Understandheindeterminacyaspectso considerfor atotal structuralsystem.
Identify, formulate andsolveengineeringproblemswith realtime loading

=

= =244

UNIT —I

Introduction to Structures and Indeterminacy: Equilibrium and compatibility equationgypes

of supportsand reactions, types of joints and equilibrium equations, Static and kinematic
indeterminacies of beams and frames. Effect of force releases like moment hinge, shear releast
link on static indeterminacy, Relative Merits of indeterminatestructuresover determinate
structures.

THREE HINGED ARCHES - Introductioni Types of Arches Comparison between Three
hinged andrwo hinged Arches LinearArch- E d d ythéosem Analysis ofThreehingedarches
Normal Thrust and radial shear and bending momeaéonetrical properties of parabolic and
circulararches Threehingedparaboliccircular archeshavingsupportsat differentlevels.

UNIT —1I
ENERGY THEOREMS: IntroductionStrain energy in linear elastic system, expressiostrain
energy due to axidbad, bending moment and shear foreeSa st i gl i a fJaoitblsad t h e

Method - Deflections of simple beams and piointed plane frames Deflections of statically
determinatebentframes.

CONTINUOUS BEAMS: IntroductionContinuous beams- C| a p e ytmeorenbo$ three
moments Analysis of continuous beams with constant and variable moments of inertia with one or
both endsfixed-continuousbeamswith overhang- effect of sinking of supports.

UNIT - I
PROPPED CANTILEVER and FIXED BEAMS: Determinationof static and kinematic
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indeterminacies for beam#nalysis of Propped cantilever and fixed beams, including the beams
with different moments of inertiasubjected to uniformly distributed loaghointloads- uniformly
varying load, couple and combination of loadsShear force, Bending moment diagrams and
elastic curve for Propped Cantilever and Fixed BeaBeflection of Propped cantilever and fixed
beams- effect of sinking of support,effect of rotation of a support.

UNIT -1V

SLOPE DEFLECTION METHOD: Derivation of slopedeflection equation, application to
continuous beams with and without sinking of suppeietermination of static and kinematic
indeterminaciesfor frames- Analysis of Single Bay, Single storey Portal Framesby Slope
Deflection Method including Side SwayShear force and bending moment diagrams and Elastic
curve.

UNIT -V

MOVING LOADS and INFLUENCE LINES: Introduction maximum SF and BM at a given
sectionand absolutemaximumshearforce and bendingmomentdueto single concentratedoad
,uniformly distributed load longer than the span, uniformly distributed load shorter than the span
two pointloads with fixed distance between them and several point-lBqdivalent uniformly
distributed load Focal length- Definition of influence line for shear force and bending moment
load position for maximum shear force and maximum bending Moment at a sebart loads,
uniformly distributed load longer than the span, uniformlyritisted load shorter than the span
Influence lines for forces in membersof Pratt and Warren trusses- Equivalent uniformly
distributedload-Focallength.

TEXT BOOKS:
1. StructuralAnalysisVol il & 1l by V.N. VaziraniandM.M. Ratwani,KhannaPublishers.

2. Structural Analysis Vol | & 1l by G.S.Panditand S.P. Gupta, Tata McGraw Hill
EducationPvt.Ltd.

3. StructuralanalysisT. S ThandavamoorthyQxford universityPress.
REFERENCES:
1. StructuralAnalysis byR. C. Hibbeler,PearsorEducation.

2. Basic StructuralAnalysis by K.U. Muthu et al., I.LK. InternationalPublishingHousePvt.
Ltd.

3. Mechanicsof Structuresvol i | andll by H.J. ShahandS.B. JunnarkarCharotar
PublishingHousePvt. Ltd.

4. BasicStructuralAnalysisby C. S.Reddy.,TataMcGrawHill EducationPvt. Ltd.
5. Fundamentals ddtructural Analysis b\l.L. Gamhir,PHI LearningPvt. Ltd.
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Course Objectives:This subject provides tHenowledge of water sources, water treatment, design
of distribution system waste water treatment, and safe disposal methods. The topics of
characteristicefwaste watersludgedigestion are alsmcluded.

CourseOutcomes:At theendof thecourse, thestudent willbeableto:
1 Assesgharacteristicef waterandwastewateandtheirimpacts
1 Estimateguantitiesof waterandwastewaterandplanconveyanceomponents
1 Designcomponent®f waterandwastewatertreatmenplants
T Beconversant witlissuef air pollution andcontrol

UNIT —I
Introduction: Waterborne diseaseprotected water supplyPopulation forecasts, design period

types of water demaridfactors affecting fluctuationsi fire demand water quality and testing
drinking waterstandards: sources of wateiComparison from quality and quantity and other
consideration$ intakesi infiltration galleries.

UNIT —II
Layoutandgeneraloutline of watertreatmentunitsi sedimentation principlesi designfactors

T coagulationflocculationclarifier designi coagulants feedingarrangements. Filtratioihtheory
T working of slow and rapid gravity filters multimedia filtersi design of filtersi troubles in
operation- comparison of filter§ disinfectioni theoryof chlorination, chlorine demandother
disinfectionpractice$ Design ofdistributionsystemgpipeappurtenances.

UNIT - 11l
characteristics of sewadavaste water collectiarEstimation of waste water and storm water

decomposition of sewage, examinatiof sewagé B.O.D. Equatiori C.0O.D. Design of seweiis
shapes and materidlssewer appurtenances, manhdlesverted siphori catch basin$ flushing
tanksi ejectors, pumps and pump hou$elouse drainagé plumbing requirementg sanitary
fittings-traps1 one pipeand two pipe systemesf plumbingi ultimate disposal of sewagéd

sewage farmingself-purification ofrivers.

UNIT —IV
Waste water treatmentplant i Flow diagram - primary treatmentDesign of screensi grit

chamberg skimming tankg sedimentation tankis principles of desigii Biological treatment
trickling filters i ASP Construction and design of oxidation ponds. Sludge digesti@ators
effectingi design of Digestion tank Sludge disposal by dryinigseptic tanks working proiples
anddesigni soak pits.

UNIT -V
Air pollutioni classification of air pollution Effects air pollutioitGlobal effectsMeteorological

parametersiffectingair pollutioni Atmosphericstabilityi Plumebehaviori Control of particulates
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T Gravity settlers,cyclonefilters, ESP$ Control of gaseougollutant§ automobilepollution and
control.

TEXT BOOKS:

1. EnvironmentalEngineeringby H. S Peavy,D. R. Rowe, G. TchobanoglousMcGraw
HillEducation(India) Pvt Ltd,2014

EnvironmentaEngineeringoy D. P. SinceroandG.A SinceroPearsor2015.
EnvironmentaEngineering) andll by BC Punmia,Std.Publications.
EnvironmentaEngineering, nd IIby SK Garg,KhannaPublications.
EnvironmentaPollutionandControl EngineeringCS Rao,WileyPublications

aprwn

REFERENCE BOOKS:
1. Waterand Wast&VaterTechnologyby Steel,Wiley
2. Wastewaterengineeringy Metcalfand Eddy, McGrawill, 2015.
3. Waterand Waste WatdEngineeringoy Fair Geyerand Okun, Wiley, 2011
4

. WaterandWaste Watef echnologyby Mark JHammarandMark J.HammarJr.Wiley,
2007.

5. Introductionto EnvironmentaEngineeringandScienceby Gilbert Masters PrenticeHall,
New Jersey.

6. Introductionto EnvironmentaEngineeringoy P. AarneVesilind, SusarM. Morgan,
Thompson'Brooks/Cole; Second Edition 2008.

7. IntegratedSolid WasteManagement] chobanoglousTheisser& Vigil. McGraw Hill
Publication
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CourseObijectives: The objectivesof thecourseareto

1 Identifythebasiccomponent®f anystructuralsystem andhe standardoadingfor
theRCstructure

1 Identify andtell thevariouscodalprovisionsgivenin IS. 456

1 Describe thesalient feature of limit state method, compare with other methods
and theconceptsf limit stateof collapseand limit stateof serviceability

1 Evaluate the behaviour of RC member under flexure, shear and compression,
torsion andbond.

CourseOutcomes:After thecompletionof the coursestudentshouldbe ableto
1 CompareandDesignthe singlyreinforced,doublyreinforcedandflangedsections.
1 Designtheaxially loaded, uniaxial anliaxial bendingcolumns.
1 ClassifythefootingsandDesigntheisolatedsquarerectangulaandcircularfootings
1 DistinguishandDesign theoneway andtwo-way slabs.

UNIT -1

Introduction Structure - Componentsof structure - Different types of structures -
Equilibrium and compatibility Safety and Stability Loadsi Different types of Load$
Dead Load, Live Load, EarthquakeLoad and Wind Loaid Forces i What is meant by
Design?i Different types of materialsi RCC, PSC and Steeli Planning of structural
elements Concepts of RCC Desigi Different methodsof DesigriWorking Stress Method
and Limit State Method T Load combinationsas per Limit state method - Materials -
Characteristic Value$ Partial safety factor$ Behaviour and Properties of Concrete and
Steel StresBlock Parameterasper|S 456-2000.

Limit state Analysis and design of sections in FlextureBehaviour of RC section under
flexure - Rectangular, T and-kections, singly reinforced and doubly reinforced Beams
Detailingof reinforcement

UNIT —II

Design for Shear, Bond and TorsioWechanism oshear and bond failureDesign of shear
using limit state concept Design for Bond' Anchorage and Development length of bars
Designof sectionsfottorsion- Detailingof reinforcement

UNIT -1

Design of Tweway slabs with different end conditionsyeaway slab, and continuous slab
Using | S Coefficients Design of dogegged staircask Limit state design for serviceability
for deflection, crackingnd codaprovisions.

UNIT -1V
Designof compressiormembers- Short Column- Columnswith axial loads,uni-axial and
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bi-axial bendingi Useof designcharts Long columni Designof long columns- | S Code
provisions.

UNIT -V
Designof foundation- Different typesof footingsi Designof wall footingi Designof flat
isolatedsquare,rectangulacircularfootingsand combinedootingsfor two columns.

TEXT BOOKS:

1.
2.
3.

Limit statedesignedf reinforcedconcrete P.C.VarghesePHI LearningPvt. Ltd.
Reinforcedconcretadesignby S. UnnikrishnaPillai & DevdasMenon, TataMcGrawHill.
Reinforced concretdesignby N. KrishnaRajuandR.N. PraneshNew age
InternationalPublishers.

Limit StateTheoryandDesignof ReinforcedConcreteby S.R.Karve& V.L.

Shah.

REFERENCE BOOKS:

1.

Reinforced concretstructures, Vol. 1, by B.C. Punmia, Ashok Kumar Jain and
Arun KumarJainLaxmi, publicationgPvt. Ltd.

Fundamentals of Reinforced concrete design by M. L. Gambhir, Prentice Hall
of IndiaPvt.Ltd.,

Designof ReinforcedConcreteStructuredy N.Subramaniar®xford UniversityPress
Designof concretestructuredy J.N.Bandhyopadhyaf?HI LearningPrivateLimited.
Designof ReinforcedConcreteStructuredy |. C. SyalandA. K. Goel,S. Chand&
company.

Designof ReinforcedConcretd-oundationg P.C.VargheséPrenticeHall of India.
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Pre-Requisites Building Materials

CourseObijectives: The objectivesof thecourseareto
T Know different typeof cementaspertheir propertiedor differentfield applications.
1 Understandesigneconomiaconcretemix proportionfor differentexposure
conditionsandintended purposes.
T Knowfield andlaboratorytests orconcretan plasticandhardenedtage.

CourseOutcomes:After thecompletionof the coursestudentshouldbe ableto

1 Determine the properties of concrete ingredients i.e. cement, sand, coarse aggregate
by conducting different tests. Recognize the effects ofrlle®logy and early age
propertieof concreteonits long-term behavior.

T Apply the use of various chemical admixturesand mineral additives to design
cementbasedmaterialswith tailor-madeproperties

1 Useadvancedaboratorytechniqueso characterizeemertbasedmaterials.

1 Perform mix design and engineering properties of special concretes such as high
performanceconcretsel-compactingconcreteandfibre reinforcedconcrete.

UNIT |

Cement: Portland cemerit chemical compositioit Hydration,Setting of cemerit Structure
of hydrated cemerit Tests on physical propertiéDifferent grades of cement. Admixtures:
Typesof admixture§d mineral and chemical admixtures.

UNIT -1l

Aggregates:Classification of aggregaieParticle shape & texturie Bond, strength & other
mechanical propertiesf aggregaté Specific gravity, Bulk density, porosity, adsorption &
moisture content of aggregateBulking of sandi Deleterious substance in aggregate
Soundness of aggregdteAlkali aggregate reaction Thermal propertie$ Sieve analysi$
Finenessmodulusi Grading curvesi Grading of fine, Manufacturedsand and coarse
Aggregatesi Gap graded aggregatei Maximum aggregatesize PropertiesRecycled
aggregate.

UNIT -1l

Fresh Concrete:Workability i Fadors affecting workabilityy Measurement of workability
by differenttestsi Settingtimesof concretel Effect of time andtemperaturen workability

T Segregation& bleedingi Mixing, vibration and revibration of concretei Stepsin
manufacturef concretd Quality ofmixing water.



R20-CMRTC B. Tech- CIVIL

UNIT =1V

Hardened Concrete: Water / Cement rati6 Abr a md § Gdl/space ratid Gain of
strength of concreté Maturity concepti Strength in tension and compressiorFactors
affectingstrengthi Relationbetweerncompressiorandtensile strength Curing.

Testing of Hardened Concrete: Compressiontestsi Tensiontestsi Factorsaffecting
strengthi Flexure testd Splitting testsi Pull-out test, Nordestructive testing methods
codalprovisions foiNDT.

ELASTICITY, CREEP & SHRINKAGET Modulus of elasticityi Dynamic modulus of
elasticityT P o s i sratio h &reep of concreté Factors influencing creep Relation
between creef timei Natureof creepi Effectsof creepi Shrinkagd typesof shrinkage.

UNIT -V

Mix Design: Factors in the choice of mix proportioiisDurability of concretel Quality
Control of concretd Statistical method$ Acceptance criterid Proportioning of concrete
mixesby variousmethods BIS method ofmix design.

Special Concretes:Introduction to Light weight concrete Cellular concreteé’ No-fines
concretel High density concreté Fibre reinforced concreté Polymer concreté High
performance concreieSelf compactingconcrete.

TEXT BOOKS:
1. ConcreteTechnologyby M.S. Shetty.i S.Chand& Co.; 2004
2. ConcreteTechnologyby A.R. Santhakumar,"?Edition, OxforduniversityPress, NeviDelhi
3. ConcreteTechnologyby M. L. Gambhir.i TataMc. GrawHill Publishers New Delhi

REFERENCE BOOKS:
1. Propertieof Concreteby A. M. Nevillei Low pricedEditioni 4thedition
2. Concrete: Micro structure, Properties and MateiidbsK. Mehta and J.M.
Monteiro, MecGrawHill Publishers

IS Codes:

IS 383

IS516

IS 10262- 2009
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Prerequisites: Strengthof Materialsl & Il

CourseObjectives:
1 To Introducefundamentalelasticity model of deformationin rectangularand polar
coordinate.

1 To Givefoundationfor 2D and3D studyin solidme c h a prablengss
1 To Introduceto torsionandwarpingof prismaticstructure

CourseOutcomes:At theendof thecoursethestudent willableto
T The more fundamentalelasticity model of deformationshould replace elementary
strengthofmaterialanalysis.
1 Able to understandtheory, formulate and to presentsolutionsto a wide class of
problemsn 2Dand 3D
T Acquirethefoundationfor advancedtudyin areas ofolid mechanics

UNIT -1

Introduction:Elasticity - notation forforces and stresscomponents of stressegomponents of
strain- Hooks law. Plane stress and plane strain analydiiéerential equations of equilibrium
boundaryconditionsi StrainDisplacemenRelations- compatibilityequations stresfunction

UNIT -1

Two dimensional problems in rectangular coordinatsslution by polynomials SaintVenants
principle - determination of displacementsbending of simple bearnis Simple Supported and
CantileverBeam.

UNIT -1l

Two dimensional problems ipolar coordinates stress distribution symmetrical about an axis
pure bending of curved bars - strain componentsin polar coordinates- displacementdor
symmetrical stresdistributions Edge Dislocationgeneral solution of twalimensional problem
in polar coordinates application to Plates with Circular HolésRotating Disk. Bending of
Prismatic Bars: Stress functierbending of cantilever circular cross section elliptical cross
section rectangularcrosssection.

UNIT -1V

Analysis of stresand strain in three dimensioRrsprincipal stress stress ellipsoid director
surface- determination of principal stresses Stress Invariantax shear stresses Stress Tefisor
Strain TenserHomogeneous deformatienprincipal axes of strainotation General Theorems:
Differential equations of equilibrium - conditions of compatibility - determination of
displacement equations of equilibrium in terms of displacemengsinciple of super position
uniquenessf solution- thereciprocal theorenstrain Energy.
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UNIT -V
Torsion of Circular Shafts Torsion of Straight Prismatic BarsSaint Venants Methodtorsion

of prismatic bars bars with elliptical cross sectionsmembrane analogy torsion of a bar of
narrow rectangular barssolution of torsional problems by energy methotbrsion of shafts,
tubes bars etcTorsionof Rolled Profile Sections.

TEXT BOOKS:
1. Theoryof Elasticityby Timoshenko, McGravHill Publications.
2. Theoryof Plasticityby J. ChakarbarthyicGrawHill Publications.

REFERENCE BOOKS:
1. Theoryof Elasticityby Y.C.Fung.
2. Theoryof Elaskticityby Gurucharan Singh.
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CourseObijectives: the objectiveof thecourses to
1 Identifytheclassification oRocksasperengineeringaspects
1 Explainthebasiclaboratoryin-situ tests, strengthasnd itsresponses
1 UnderstandRock slopesandits failures, undergroundcand openexcavationsand its
requirements

CourseOutcomes:At theendof thecourse
T Able to determingherequiredrock propertiesandclassify rockmass
1 Determinatiorof bearingcapacityof rocks,
1 Checkingthestability of slopesanddesignundergroundindopenexcavation.
T Thestudentswill beable to predicstrengthof rock masswith respecto
various CivilEngineeringapplications

UNIT -1

Engineering Classification of Rocks Classification of intact rocks, Rock mass
classifications, Rock Quality Designation (RQD), Rock Structure Rating (RSR), Rock Mass
Rating (RMR), NorwegiarGeotechnical Classification (§ystem), Strength and modulus
from classifications, Classification based on strength & modulus and strengthaahdef
strain,Geoengineeringlassification.

UNIT - 11

Laboratory and In-Situ Testing of Rocks: Physical properties, Compressivestrength,
Tensilestrength, Direct shear test, Triaxial shear test, Slake durability test, Schmidt rebound
hardnesstest, Sourd velocity test, In-Situ Tests: Seismic methods, Electrical resistivity
method, In situ stresses, Plateloading test, Goodman jack test, Plate jackingsiestshear
test,Field permeabilitytest.

UNIT - Il

Strength, Modulus and StressesStrain Responsesof Rocks Factorsinfluencing rock
response,Strength criteria for isotropic intact rocks, Modulus of intact rocks, effect of
confining pressure, UniaxialCompressive strength, Strength criteria for intact rocks, Strength
due to induced anisotropy rocks,. Stress Strain Models: Constitutive relationships, Elastic,
Elastaeplastic,Visco-elastic, Elastoviscoplasticstressstrain models.

UNIT - IV

Introduction to Rock Slopes: Introduction to Rock slopes, Modes of failure, Rotational
failure, Planefailure, Design charts, Wedge method of analysis, Buckling failure, Toppling
failure, Improvement of slopstabilityand protection.

UNIT -V
Underground and Open Excavations: Blasting operationalplanning, Explosive products,
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BlastDesign,Undergroundlastdesign,Controlledblastingtechniquesblastingdamageand
control, Safepracticewith explosivesand shots.

TEXT BOOKS:
1. Goodmari Introductionto RockmechanicsWilley International
2. RamamurthyT. - Engineeringn Rocksfor slopes foundationsandtunnels,Prentice
Hall ofindia (2007).

REFERENCE BOOKS:
1. JaegerJ. C. andCook,N. G. W. i Fundamental®f Rock Mechanics,Chapman
andHall,London.(1979)
2. Hoek,E. andBrown, E. T.- Undergroundexcavationn Rock, Institution of
Mining andMetallurgy, 1982.
3. Brady,B. H. G.andBrown, E. T. - RockMechanicdor Undergroundvining,
Chapmar& Hall,1993.
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Pre-Requisites:Building Materials,Concretel echnology HighwayMaterials

CourseObijectives: The objectivesof thecourseareto
1 Tolearnlaboratorytestsandtheir procedures cemerfine aggregategourse
aggregateandbitumen
T To Evaluatdresh concretproperties
1 To Understandhetestproceduregor characterizationf Concreteandbituminousmixes

CourseOutcomes:Studentshallbeableto
1 CategorizehetestonmaterialsusedCivil EngineeringBuilding & Pavement constructions

To performthetestson concreteor it characterization.

To DesignConcreteMix Proportioningoy Using IndianStandardviethod.

Examinethe testsperformedor Bitumenmixes.

To prepare daboratoryreport

= =4 =4 A

I.  Teston Cement

Normal Consistencyandfinenesof cement.

Initial settingtime andfinal settingtime of cement.

Specificgravity of cement

Soundnessf cement

Compressivetrengthof cement

Workability teston concretedoy compactiorfactor, slump andvee-bee.

S T o

Il. Teston Aggregates(Coarseand Fine)

Specificgravity (Pycnometeandwire basket), wateabsorption
ShapgFlakinessandelongationindices)

Impactandabrasiorvaluetests

Crushingresistance andurabilitytests
SieveAnalysisandgradationcharts(Jobmix formulausingR o t h f anarts) 6 s
Bulking of sand Bulk andcompactdensitieof fine andcoarseaggregates

© g s w b PRE

ll. Teston Fresh Concrete

1. Slumptest

2. CF(compacffactorstress)

3. VeebeeTest

4. FlowTableTest
IV. Teston hardenedconcrete
Compressiortieston cubes& Cylinders
Flexuretest
Split Tension Test
Modulusof Elasticity

A w P
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V. Testson Bitumen and Bituminous concrete

1. Penetrationsofteningpoint andspottest

2. Ductility, Elasticrecoveryandviscosity

3. Flashandfire pointsandspecificgravity

4. Ma r s hSdabilltygsamplepreparatiorandtestingfor stability andflow values)
TEXT BOOKS:

1. ConcreteManualby M.L. Gambhir,DhanpatRai & Sons

2. HighwayMaterial Testingmanual KhannaJustoandVeeraraghavamlemchandrothers
IS CODES:

1. 1S10262:2009f C 0 n dViix étoportioning Gui del i nes 0

2. 1S516:2006f1 Me t hfdessonStrengthof Concr et e o

3. 1S383:19937 S p e c i FarQoartAndHine Aggregates Frorlatural

Sources ForConcreteo

4, 1S1201-1220 (197871 Me t Hootestngtarsandbituminousmat er i al s 0

5. IRCSP53-2010f Gu i d enuseof madifiedb i t u me n 0

6. MS-2 Manualfor MarshallsMix design2002
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CourseObijectives: theobjectivesof the courseare to
1 Performthe experiment$o determinavaterandwastewaterquality
T Understandhewater& wastewatersamplingtheir quality standards

1 Estimatequalityof water,wastewater, Industrialvater
Courseoutcomes:After thecompletionof the coursestudentshouldbeableto

T Understanagbouttheequipmenusedto conductthetestprocedures
1 Performthe experiments thelab
1 ExamineandEstimatewater,wastewater,air andsoil Quality
1 Comparehe water, air quality standards with prescribed standards set by
the localgovernments
1 Developareport onthequalityaspecbf theenvironment
Practical Work: List of Experiments
1. Determinatiorof pH
Determinatiorof Electrical Conductivity
Determinatiorof Total Solids(Organicandinorganic)
Determinatiorof Acidity
Determinatiorof Alkalinity
Determinatiorof HardnesgTotal, CalciumandMagnesiunHardness)
Determinatiorof Chlorides
Determinatiorof optimumcoagulanDosage
Determinatiorof DissolvedOxygen(Winkler Method)
. Determinatiorof COD
. Determinatiorof BOD/DO
. Determinatiorof ResidualChlorine
. Total countNo.
14. Noiselevelmeasurement

TEXT/REFERENCE BOOKS:

1. Introductionto EnvironmentaEngineeringandScienceby Gilbert Masters,
PrenticeHall,NewJersey.

2. Introductionto EnvironmentaEngineerindoy P. AarneVesilind, Susan\.
Morgan, Thompsoh Brooks/Cole; Second Edition 2008.

3. Peavy, H.s, Rowe, D.R, Tchobanoglous, G. Environmental Engineering, Mc
Graw- Hillinternational Editions,New York 1985.

4. MetCalfandEddy.WastewateEngineering;TreatmentDisposal andReuse Tata

McGraw-Hill, New Delhi.
5. ManualonWaterSupplyandTreatment. Ministryof UrbanDevelopmentNew Delhi.
PlumbingEngineeringTheory,DesignandPractice S.M. Patil, 1999

IntegratedSolid WasteManagement] chobanoglousT heisser& Vigil.
McGrawHillPublication

8. Manual on Sewerage and Sewage Treatment Systems, Part A, B and C. Central
PublicHealth and Environmental Engineering Organization, Ministry of Urban
Development
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1. INTRODUCTION:

The introduction of the Advanced Communication Skills Lab is considered essential at 3
yearlevel. Atthis stage, the students need to prepare themselves for their careers which may
require them to listen to, read, speak and write in English both for their professional and
interpersonatommunication in thglobalized context.

The proposed course shouldde | abor atory course to enabl e
andperform thefollowing:

Gatheringdeasandinformationto organizedeasrelevantlyandcoherently.

Engagingn debates.

Participatingn groupdiscussions.

Facinginterviews.

Writing project/researcheports/technicaleports.

Makingoral presentations.

Writing formal letters.

Transferringnformationfrom nonverbalto verbaltextsandvice-versa.

Takingpartin socialandprofessionatommunication.

= =4 A =4 A 4 a5 A 4

2. OBJECTIVES:
This Lab focuses omsing multimedia instruction for language development to meet the
following targets:
T To i mprove t he Englisid thnougha dvellfieveloeed vogabularm
and enablethem to listen to English spokenat normal conversationalspeedby
educatedEnglish speakers and respond appropriately in different sotioral and
professionatontexts.
T Further, they would be required to communicate their ideas relevantly and coherently in
writing.
T To prepareall the studentdor their placements.

3. SYLLABUS:

The following course content to conduct the activities is prescribed for the Advanced English

Communicatiorkills (AECS) Lab:

1. Activities on Fundamentals of Inter-personal Communication and Building
Vocabulary - Starting a conversation responding approfately and relevantly using
the rightbodylanguage
T Role Play in different situations & Discourse Skillssing visuals- Synonyms and
antonyms, wordoots, oneword substitutes, prefixes and suffixes, study of word origin,
busineswocabularyanalogy,diomsandphrasesgollocations& usageof vocabulary.

2. Activities on Reading Comprehensiori General Vs Local comprehension, reading for
facts, guessing meanings from context, scanning, skimming, inferring meaning, critical
reading&effectivegooghg.
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3. Activities on Writing Skills T Structure and presentation of different types of writing
letter writing/Resume writing/-eorrespondence/Technical report writinigplanning for
writing T improvingo n ewditsg.

4. Activities on Presentation Skillsi Oral presentations (individual and group) through
JAM sessions/seminaPTsandwritten presentationthroughposters/projects/reports/e
mails/assignmentstc.

5. Activities on Group Discussion and Interview Skillsi Dynamics of group discussion,
intervention, summarizing, modulation of voice, body language, relevance, fluency and
organization ofideas and rubrics for evaluation Conceptand process,pre-interview
planning, opening strategies, answering strategies, interview througbotékrence &
video-conferenceandMockInterviews.

4. MINIMUM REQUIREMENT:
TheAdvancedEnglishCommunicatiorSkills (AECS)Laboratoryshallhavethefollowing
infrastructuralfacilitiedo accommodatatleast35 studentsn thelab:
1 Spaciousoomwith appropriateacoustics.
RoundTableswith movablechairs
Audio-visualaids
LCD Projector
PublicAddresssystem
P71 IV ProcessorHardDisk i 80GB, RAMi 512MB Minimum, Speed 2.8GHZ
T.V, adigital sterea& Camcorder
Headphonesf High quality

= =4 A 4 4 A4 4

5. SUGGESTEDSOFTWARE:
Thesoftwareconsistingof the prescribedopicselaboratedboveshouldbe procured andised.

1 OxfordAdvanced. e a r Ea@mpassy" Edition

1 DEL T kéy® theNextGenerationf OEFL Test: AdvancedSkill Practice.

1 LinguaTOEFLCBT Insider,by Dreamtech

1 TOEFL& GRE(KAPLAN, AARCO & BARRONS,USA, CrackingGREby CLIFFS)
TEXT BOOKS:

1. Effective TechnicalCommunicatiorby M AsharafRizvi. McGrawHill Education
(India) Pvt. Ltd.2" Edition
2. AcademicWriting: A Handbookfor InternationalStudentsby StephenBailey,
Routledge 5"Edition.
REFERENCES:
1. LearnCorrectEnglishi A Book of Grammar,Usageand Compositionby Shiv K.

Kumar andHemalatha NagarajdPearson 2007

2. ProfessionaCommunicatiorby ArunaKoneru,McGrawHill Education(India) Pvt. Ltd,
2016.

3. TechnicalCommunicatiorby MeenakshiRaman& Sangeet&harmaOxford
University Press2009.

4. TechnicalCommunicatiorby PaulV. Anderson. 2007Cengage Learningvt. Ltd. New
Delhi.
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5. EnglishVocabularyin UseseriesCambridgeJniversityPres2008.

6. Handbookfor TechnicalCommunicatiorby David A. McMurrey & JoanneBuckley.

2012.Cengagkearning.

CommunicatiorSkills by LeenaSen,PHI LearningPvt Ltd., New Delhi, 2009.

JobHuntingby Colm Downes, Cambridg&niversityPres2008.

9. Englishfor TechnicalCommunicatiorfor EngineeringStudentsAyshaVishwamohan,
TataMcGraw-Hill 2009.

© ~
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UNIT —I
Introduction to Intellectual property: Introduction, types of intellectual property, international
organizationsagenciegndtreatiesjmportanceof intellectualpropertyrights.

UNIT —1I
Trade Marks: Purposeand function of trademarks,acquisition of trade mark rights,
protectablematter,selectingandevaluatingrademark,trademarkregistrationprocesses.

UNIT -1l

Law of copy rights: Fundamentalof copy right law, originality of material, rights of
reproduction, rights to perform the work publicly, copy right ownership issues, copy right
registrationnoticeof copyright, internationakcopyright law.

Law of patentsfoundatiorof patentiaw, patentsearchingprocesspwnershiprightsandtransfer

UNIT -1V
Trade Secrets: Trade secrete law, determinationof trade secrete status, liability for

misappropriationsf tradesecretsprotectionfor submissionfradesecretditigation.
Unfair competition:Misappropriatiorright of publicity, falseadvertising.

UNIT -V

New development of intellectual property: new developments in trade mark law; copy right
law, patent lawjntellectual propertyaudits.

International overviewon intellectual propertyinternationali trade mark law, copy right

law, internationalpatentiaw, andinternational developmei tradesecretdaw.

TEXT & REFERENCE BOOKS:
1. Intellectualpropertyright, Deborah E. Bouchoux,Cengagédearning.
2. Intellectual propertyright i Unleashingthe knowledgeeconomy,prabuddha
ganguli, TataMcGrawHill Publishingcompanyitd
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Prerequisites:NIL

Courseobjectives:

To familiarize varioustypesof cyberattacksandcybercrimes

To give an overview othecyber laws

To studythe defensiveechniquesgainsthese attacks

Course Outcomes: The students will be able to understand-atgheks, types of cybercrimes,

cyberlaws and also how to protect them self and ultimately the entire Internet community from
suchattacks.

UNIT -1

Introduction to Cyber Security: Basic Cyber Security Concepts, layers of security, Vulnerability,
threat, Harmful acts, Internet Governaric€hallenges and Constraints, Computer Criminals, CIA
Triad, Assets and Threat, motive of attackers, active attacks, passive attacks, Software attack
hardware attacks, Spectrum of attacks, Taxonomy of various attacks, IP spoofing, Methods c
defense, Secuyi Models, risk management, Cyber Thre@iber Warfare, Cyber Crime, Cyber
terrorism,Cyber Espionageegtc., Comprehensiv€yber SecurityPolicy.

UNIT -1I

Cyberspace and the Law & Cyber Forensics: Introduction, Cyber Security Regulations, Roles o
International Law. The INDIAN Cyberspace,National Cyber Security Policy. Introduction,
Historical backgroundof Cyber forensics,Digital ForensicsScience,The Need for Computer
Forensics, Cyber Forensics and Digital evidence, Forensics Analysis of Big#idl Forensics
Lifecycle, Forensicsinvestigation, Challengesin Computer Forensics,Special Techniquesfor
ForensicsAuditing.

UNIT -1l

Cybercrime: Mobile and Wireless Devicdsitroduction, Proliferation of Mobile and Wireless
Devices, Trends iMobility, Credit card Frauds in Mobile and Wireless Computing Era, Security
Challenges Posed by Mobile Devices, Registry Settings for Mobile Devices, Authentication service
Security, Attacks on Mobile/Cell Phones, Mobile Devices: Security ImplicatiorSriganizations,
Organizational Measures for Handling Mobile, Organizational Security Policies and Measures in
Mobile ComputingEra, Laptops.

UNIT - IV

Cyber Security: Organizational Implications: Introduction, cost of cybercrimes and IPR issues, wek
threatsfor organizations, security and privacy implications, social media marketing: security risks
andperilsfor organizationssocial computin@ndthe associate@hallengedor organizations.

Cybercrime and Cyber terrorism: Introduction, intellectual prgpertthe cyberspace, the ethical
dimensionof cybercrimeghe psychologymindsetandskills of hackersandothercybercriminals.

UNIT -V

Privacy Issues: Basic Data Privacy Concepts: Fundamental Concepts, Data Privacy Attacks, Da
linking andprofiling, privacy policies and their specifications, privacy policy languages, privacy in
differentdomains medical, financial, etc.

Cybercrime:Examplesand Mini-CasesExamples:Official Websiteof MaharashtraGovernment
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Hacked,Indian BanksLoseMillions of RupeesParliamentAttack, PuneCity PoliceBustNigerian
Racket,e-mail spoofinginstances.

Mini-CasesThe Indian Caseof online Gambling,An Indian Caseof IntellectualPropertyCrime,
FinancialFrauds in Cyber Domain.

TEXT BOOKS:
1. NinaGodboleandSunit BelpureCyberSecurityUnderstandingyberCrimes, Computer
ForensicaandLegal Perspectives, Wiley
2. B.B. Gupta,D. P. Agrawal,HaoxiangWang,ComputerandCyberSecurity:Principles,
Algorithm, Applications,andPerspectivesCRCPress, ISBN078081537133%018.
REFERENCES:
1. CyberSecurityEssentialsJamesGraham, RicharéHoward andRyan OtsonCRCPress.

2. Introduction to Cyber Security, Chwddtwa(john) Wu,J. David Irwin, CRC Press T&F
Group.
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CourseObijectives: The objectivesof thecourseareto
1 Identify thevariousactionsin arches.
T Understanatlassicamethodf analysidor staticallyindeterminatestructures.
1 Differentiatethe approximateand numericalmethodsof analysisfor
indeterminatestructures.
1 Findthedegreeof staticandkinematicindeterminaciesf thestructures.
1 Plotthevariationof S.FandB.M whenamovingload passe®nindeterminatestructure

CourseOutcomes:After thecompletionof the coursestudentshouldbe ableto
1 Analyzethetwo hingedarches.
1 Solvestaticallyindeterminatdbeamsand portaframesusingclassicaimethods
1 Sketchtheshearforceandbendingmomentdiagramdor indeterminatestructures.
T Formulate thestiffnessmatrix andanalyzethe beamsy matrix methods

UNIT -1

Two Hinged Arches: Introductioni Classification of Two hinged Arch@sAnalysis of two
hinged parabolic archds Secondary stresses in two hinged arches due to temperature and
elasticshorteningofib.

Moment Distribution Method - Analysis of continuous beams with and without settlement
of supportsusing Analysis of Single Bay Single Storey Portal Frames inclydide Sway
Analysisof inclined frames ShearforceandBendingmomentdiagrams Elasticcurve.

UNIT —II
Kani ' s :Nmlysis of dontinuous beams including settlement of suppémsilysis of

single baysingle storey and single bay two Storey Eram i ncl udi ng Si de Swa

Method- Shearforceandoendingmomentdiagrams Elasticcurve.

cablesand suspensiorbridges:

Equilibrium of a Suspension Cable subjected to concentrated loads and uniformly distributed
loads- Length of a cable Cable with different support levelsSuspension cable suppofts
Suspensiomridges- Analysisof ThreeHinged StiffeningGirder Suspension Bridges.

UNIT -1l

Approximate Methods Of Analysis: Introductioni Analysis of multistorey frames for
lateral Ieds: Portal Method, Cantilever method and Factor metiAadlysis of multistorey
framesfor gravityloadsSubstitute=ramemethod- Analysisof Mill bents.

UNIT —IV

Matrix Methods Of Analysis: Introduction to Flexibility and Stiffness matrix methods of
anal yses usingosystem appr oaicAhalysiswopcontinuduh r e e
beams including settlement of supports using flexibility and stiffness methoddysis of
pin-jointed determinateplaneframes using flexibility and stiffness methods Analysis of

d
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single bay single storey portal frames usstdfness method Shear force and bending
momentdiagrams Elasticcurve.

UNIT -V

Influence Lines For Indeterminate Beams:Introductioni influence line diagram for shear
force and bendingmoment for two span continuousbeam with constantand different
moments of inertia influence line diagram for shear force and bending moment for propped
cantileverbeams.

TEXT BOOKS:
1. StructuralAnalysisVol 11 &Il by Vazaraniand RatwaniKhannaPublishers.

2. StructuralAnalysisVol | & 1l by G.S. PandiS.P.GuptaTataMcGrawHill EducationPvt.
Ltd.

3. IndeterminatéStructuralAnalysisby K.U. Muthuetal., I.K. InternationaPublishing
HousePvt.Ltd

REFERENCE BOOKS:

1. StructuralanalysisT. S ThandavamoorthyQxford universityPress

2. Mechanicsof Structuresvol i1l by H.J. ShahandS.B. JunnarkarCharotar
PublishingHousePvt. Ltd.
BasicStructuralAnalysisby C.S.Reddy.TataMcGrawHill Publishers.
Examplesn Structural Analysidy William M.C. McKenzie, Taylor & Francis.
StructuralAnalysisby R. C. Hibbeler,PearsorEducation
StructuralAnalysisby Devdasvienon, Naros&ublishingHouse.
AdvancedStructuralAnalysisby A.K. Jain,Nem Chand& Bros.

N o ok w
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CourseObijectives: the objectivesof the courseareto

1 understandheformationof soil andclassification othesoils
determindhe Index& EngineeringPropertieof Soils
determindheflow characteristic& stresseslueto externallyappliedloads
estimateheconsolidatiorpropertief soils
estimategheshearstrengthandseepagéoss

= =4 =4 =

CourseOutcomes:At theendof thecoursethestudent willableto
1 Characterizend classifythesoils
1 Able to estimateseepagestressesindervariousloadingconditionsand
compactioncharacteristics
1 Abletoanalyse the compressibilitf thesoils
1 Able tounderstandhe strengthof soilsundervariousdrainageconditions

UNIT -1

Introduction: Soil formationandstructurel moisturecontenti Mass,volumerelationships
T Specific Gravity-Field densityby corecutterand sandreplacementnethodsRelative
density.

Index Properties of Soils: Grainsizeanalysisi consistencyimits andindicesi I.S.
Classification ofsoils.

UNIT I

Permeability: Soil wateri capillary risei flow of water through soil§ Dar cy és | aw
permeability’ Factors affecting permeability laboratorydetermination of coefficient of
permeabilityi Permeabilityoflayered soils.

Effective Stress & Seepage Through SoilS:otal, neutral and effective streisprinciple of
effectivestress quick sand conditioin Seepage through soilsFlownets: Characteriss and

Uses.

UNIT I

Stress Distribution in Soils: Bous si and e $ 5 e r gheaiesdod goint load,

uniformly loaded circular and rectangular areas, pressure bulb, variation of vertical stress
under point load along the vertical and horizoqtdl a n e and Newmar kds in
irregularareas.

COMPACTION: Mechanism of compactioin factors affecting compaction effects of
compactioron soil properties Field compactionEquipment compactiomjuality control.

UNIT -1V

Consolidation: Types of compressibility Immediate Settlement, primary consolidation and
secondary consolidation stress history of clay; e-p and e-log(p) curvesi normally
consolidatedsoil, over consolidatedsoil andunderconsolidatedoil - preconsolidation
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pressureand its determination- T e r z a &y codselidationtheory T coefficient of
consolidation: square root time and logarithm of time fitting methagtsnputation of total
settlemenand timerateof settlement.

UNIT -V

Shear Strength of Soilsimportance of shear strengtM o h 7 @oslomb Failure theorieis
Typesoflaboratorytestsfor strengthparameter$ strengthtestsbasedon drainageconditions
T strength envelopk Shear strength of sandslilatancyi critical void ratio, Introduction to
stresgpath method.

TEXT BOOKS:
1. BasicandApplied Soil Mechanicdby GopalRanjan& ASR Rao,NewagelnternationaPvt
Ltd,
2. Soil MechanicsaandFoundatiorEngineeringpy VNS Murthy, CBSPublisherand
Distributors.

3. FoundatiorEngineeringoy P.C.VarghesePHI

REFERENCE BOOKS:
1. Soil Mechanics and Foundation Endgy K.R. Arora, Standard Publishers and
Distributors,Delhi.
Principalsof GeotechnicaEngineeringoy BrajaM. Das, CengagkearningPublishers.
GeotechnicaEngineeringpy C. VenkataramiahNewagelnternationalPvt. Ltd, (2002).
GeotechnicaEngineeringPrinciplesandPracticesy Cuduto, PHInternational.
GeotechnicaEngineeringoy Manoj Dutta & Gulati S.KT TataMcGraw-Hill
PublisherdNewDelhi.
6. Soil MechanicsandFoundationby by B.C. Punmia,Ashok KumarJainandArun
KumarJain,Laxmi,publicationsPvt. Ltd., New Delhi

aprwn
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20CEGO3PC:TRANSPORTATION ENGINEERING

B. Tech.VI SEM LTPC
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CourseObjectives:

This course aims at providing a comprehensive insight of various elements of Highway
transportation engineering. Topics related to the highway development, characterisation of
different materialsneeded forhighway construction,structural and geometric design of
highway pavements along with the challenges and possible solutions to the traffic related
issueswill becovered as partof this course.

CourseOutcomes:At theendof thiscourse, thestudentsill develop:

T An ability to apply the knowledge of mathematics, science and engineering in the areas
of trafficengineeringhighwaydevelopmenandmaintenance

T An ability to design, conduct experimentsto assesghe suitability of the highway
materials like soil, bitumen, aggrdga and a variety of bituminous mixtures. Also the
students will develop theability to interpret the results and assess the suitability of these
materialsfor construction ohighways.

T An ability to design flexible and rigid highway pavementsfor varying traffic
compositions as well as soil subgrade and environmental conditions using the standards
stipulatedby Indian Road<Congress.

T An ability to evaluate the structural and functional conditions edeirvice highway
pavementsand provide solution in the form of routine maintenancemeasuresor
designedverlays usingndianRoadscongresguidelines.

T An ability to assess the issues related to road traffic and provide engineering solutions
supportedwith an understandiofjroad usepsychologicabnd behawural patterns.

UNIT -I

Introduction, History and Importance of Highways, Characteristics of road transport, Current
road developmentplans in India, Highway developmentin India, Highway planning,
Highwayalignment,Engineeringsurveydor Highwayalignment Highway projects Highway
drawings and reports, Detailed ProjectReport preparation, PPP schemesof Highway
Developmentin India, Governmentof India initiatives in developingthe highways and
expresswaydn improving the mobility and village road developmentin improving the
accessibility.

UNIT —II

Introduction to Highway Geometric Design; Width of Pavement, Formation and Land, Cross
Slopesetc;Concepof Friction: Skid andSlip; Elementf geometriadesignof highways;Sight
Distances: Stopping SightDistance, Overtaking Sight Distance and Intermediate Sight
Distance; Horizontal alignment: Design of horizontal curves, super elevation, extra widening
of pavement at curve¥ertical Alignment: Gradients, Compensation in Gradient, Design of
summit curves and valley curves using different criteria; Integration of Horizontal and
Vertical Curves
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UNIT -1lI

Basic traffic characteristics: Speed, volume and concentration, relationship bédtoween
speed and concentration; Highway capacity and Level of service (LOS) concepts: Factors
affecting capacity andlOS, relationship between V/C ratio abh@®S; Traffic volume and

spot speed studies: Methods; Road Safety; Traffic Signals: Types, waaasignalization,
design of isolated traffisignal by IRC method; Parking and road accidents: Types of parking
facilities i on-street and off streetntroduction to parking studies; Accident studies, road
safety auditing; Introduction to street lightingpad Intersections: Design considerations of
at-gradeintersectionsintroductionto interchanges

UNIT -1V

Testson soils: CBR, Field CBR, modulus of subgrade reaction, Testson Aggregates:
specific gravity, shape (flakiness and elongation indices), angularity number, water
absorption, impact, abrasion, attrition, crushing resistance, durability (weathering resistance),
stone polishing value of aggregates; Tests on bitumen: spot, penetration, softening point,
viscosity, ductility, elastic recovery, flash and fire points, Introduction to modified
bituminousbinderslike crumbrubbermodified, naturatubbermodifiedandpolymermodified
bitumen binders; Bituminous Concrete: Critical parameters controlling bituminous concrete
mixture design, aggregateblending conceptsviz. Rot h f method, &ial and error
procedurelntroduction toadvancedaoncretesor roadapplications.

UNIT -V

Introduction to PavementDesign: Types of pavementsand their typical cross sections:
flexible, rigid and compositef-lexible Pavement analysis and design: Introduction to multi
layered analysis, IRC 32012 methodf flexible pavement design; Rigid pavement analysis

and design: Factorsontrolling rigid pavement design, types of stresses in rigid pavements,
critical load positions, load stresses and temperature stresses in interior, corner and edge
locations of jointed plain cement concrete pavement slabs, IREDEB method of rigid
pavementesign;OverlayDesignsTypes ofoverlays orflexible andrigid pavements.

TEXT BOOKS:
1. Khanna,S.K, Justo,A and VeeraragavanA, 6 Hi g lEwiagyi n e MemiChagd ,
& Bros.Revised enth Edition, 2014
2. Kadiyali L.R. andLal N B, Principlesand Practicesf Highway Engineering;
SeventhEdition,FirstReprint;KhannaPublishersNew Delhi, 2018
Codeof Provisions:
DesignCodes:iIRC 37-2012, IRC58-2015,IRC 81-1997

REFERENCE BOOKS:
1. Papacoastas;. S.andPrevedouros[ransportatiorEngineeringandPlanning,Third
Edition, ThirdiImpressionPearson Educatio2018.
2. Khisty C J and Lall B Kent; Transportation Engineering: An Introduciituird
Edition, 15 IndianAdaptationPearsorndia EducationServicePvt. Ltd, New Delhi
2017.
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3.

SubhaslC SaxenaTextBook of HighwayandTraffic EngineeringfFirst Edition;
CBSPublisherandDistributors.New Delhi, 2014

C Venkatramaih,TransportatiorEngineeringvolume 1 i Highway Engineering,1
Edition,UniversitiePress2016

Garber, N.JandHoel, L.A. Traffic andHighwayEngineeringfourth Edition;
Cengagelearningtamford,CT, USA, 2010

ParthachakrobortyandAnimeshDas, Principlesof TransportatioreEngineeringPHI, 2013
NicholasJ GarberandLesterA Hoel, Traffic andHighwayEngineering5™ Edition,

Cengagelearnintndia Private Limited New Delhi, 5" IndianReprint,201
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CourseObijectives: The objective®f thecourses to

1 Explainthemechanicapropertief structuralsteel plasticity, yield.
Describethe salientfeaturef Limit StateMethodof designof Steelstructures.
Identify andexplain thecodalprovisionsgivenin IS. 800.
Analyze thebehaviourof steelstructuresindertension,compressioandflexure.
Designthetension,compressiornflexuralmembersandplategirder
Designthe connectionn steelstructure puild - up memberand(boltedandwelded).

= =4 =4 4 =

CourseOutcomes:After thecompletionof the coursestudentshouldbe ableto
T Analyzethetensionmemberscompressiomembers.
1 Designthetensionmemberscompressiomembersandcolumnbases and
joints andconnections

1 AnalyzeandDesignthe beamsncludingbuilt-up sectionsandbeamandconnections.
1 Identify and Desigrthevariouscomponent®f weldedplategirderincludingstiffeners
UNIT -1

Materialsi Typesof structuralsteeli Mechanicalpropertiesof steeli Conceptf plasticity
T yield strength- Loads and StressésLocal buckling behavior of steel. Conceptsliafit
State Desigii Different Limit State§ Load combinations for different Limit state®esign
Strengths deflectionlimits serviceabilityi stability check.

Design of Connections Different types of connectionsi Bolted connectionsi Design
strengthi efficiency of joint prying action- Welded connections Types of welded joint$
Designrequirement®esignof Beamcolumnconnections Eccentricconnections Typel and
Typell connectiori Framedconnectianstiffened /seated connectioi\s perlS 8002007).

UNIT —II

Design of tension membersi Simple andbuilt up members- Design strengthi Design
procedurdor splicing- lug angle.

Design of compression membédrsBuckling classi slenderness ratio Design of simple
compressionmemberdacedi battenedcolumnsi splicei columnbase slab base.

UNIT -1l

Plastic Analysis;Plastic momentPlastic section modulusPlastic analysis of continuous
beams Design of Flexural Membér&aterally supported and unsupported Bearesign
of laterallysupported beam®ending and shear strength/bucklinuilt-up sections Beam
splice

UNIT -1V

Design of welded plate girdeiselementsi economical deptfi design of main section
connections betweeneb and flangé design of stiffeners bearing stiffendr intermediate
stiffenersi Design of welspliceandflangesplice.
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UNIT -V
Designof IndustrialStructuresTypesof roof trusses loadsontrussed wind loads- Purlin

designi trussdesigni Design ofwelded Gantryirder
Note: Designof structuraimembersncludesdetailedsketches.

TEXT BOOKS:
1. Designof steelstructuresy S.K.Duggal, Tatavlacgrawhill publishers,2000'2Edition.

2. Designof steelstructuredy N.Subramanian,Oxfordniversitypress,2008.
3. Designof steelstructuresy K.S.Sairam,Pearsdaducational India2" Edition, 2013.

REFERENCE BOOKS:
1. Design of steel structures by Edwin H.Gayrold and Charles Gayrold, Tata Mac

grawhillpublishers,1972
2. Designof steelstructuredby L.S.JayaGopal,D.Tensing,Vik&blishingHouse.
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20CE621PE:PRESTRESSEDCONCRETE (ProfessionalElective—II)

B. Tech.VI SEM

Pre-Requisites:ReinforcedConcreteDesign
CourseOutcomes:After thecompletionof the coursestudentshouldbe ableto

T Acquiretheknowledgeof evolutionof proces®f prestressing.

T Acquirethe knowledgef variousprestressingechniques.

1 Developskills in analysisdesignof prestressedtructuralelementsasperthelS
codalprovisions

UNIT -1

Introduction: Historic developmentGeneral principles of prestressing pretensioning and
post tensioning Advantages and limitations of Prestressed conci@eneral principles of
PSG Classification andypes of prestressingMaterials high strength concrete and high
tensilesteel their characteristics.

UNIT -II:

Methods and Systemsof prestressing: Pretensioningand Posttensioningnethodsand
systems of prestressing like Hoyer system, Magnel Blatstesy Freyssinet system and
Gifford- Udall System Lee McCall systemlLosses of Prestress: Loss of prestressin
pretensionedand posttesnionednembersdue to various causeslike elastic shortageof
concrete,shrinkageof concrete,creep of concrete,relaxation of stressin steel, slip in
anchoragefrictional losses.

UNIT -1l

Flexure: Analysis of sectionsfor flexure- beamsprestressedvith straight, concentric,
eccentric, bent and parabolic tendosisess diagram£lastic design of PSC slabad beams
of rectangulaandl sectionsKernline i Cableprofile andcablelayout.

Shear: General Considerations Principal tension and compression Improving shear
resistanceof concreteby horizontal and vertical prestressingand by using inclined or

parabolic cables Analysis of rectangularand | beamsfor sheari Design of shear
reinforcementslS Code provisions

UNIT -1V:

Transfer of Prestress in Pretensioned MembersTransmission of prestressing force by
bondi Transmission length Flexuralbond stresses IS code provision$ Anchorage zone
stressesn post tensioned membersstress distribution in End  block i Analysis by
Guyon, Magnel, Zienlinski and R o w endethodsi Anchorage zone reinforcement IS
Provisions
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UNIT -V:

Composite Beams: Different Types Propped and Unpropped stress distribution
Differential shrinkageAnalysisof compositebeams Generaldesignconsiderations.
Deflections: Importance of control of deflectiongactors influencing deflections Short
term deflections of uncracked beams prediction of long time deflections IS code
requirements.

REFERENCE BOOKS:
1. Prestressedoncreteby KrishnaRaju, TataMc GrawHill Booki Co. New Delhi.
2. Designof prestresgoncretestructuredy T.Y. Lin andBurn, JohnWiley, New York.
3. Prestressedoncreteby S. RamamruthanbhanpatRai & Sons,Delhi.
4. Prestresse@oncreteby N. RajagopalamNarosaPublishingHouse



R20-CMRTC B. Tech- CIVIL
20CE622PE:ELEMENTS OF EARTHQUAKE ENGINEERING (ProfessionalElective—I1)

B. Tech.VI SEM LT PC
3003
Pre-Requisites StructuralEngineering Il & RC Design
CourseObijectives: Theobjectivesof thecourseareto
T UnderstandEngineeringSeismology
T Explainanddiscusssingledegreeof freedomsystemsubjectedo free andorcedvibrations
T Acquiretheknowledgeof theconceptuatesignandprinciplesof earthquake
resistantdesigrnasper|S codes
1 understandmportanceof ductiledetailingof RC structures

CourseOutcomes:After thecompletionof the coursestudentshouldbe ableto
1 Explainandderivefundamental equations structuraldynamics
1 DiscussandexplaincausesndTheorieson earthquakeseismicwaves,
measuremerdfearthquakes
1 EvaluateébaseshearusinglS methods
1 Designand Detail theeinforcementor earthquakéorces

UNIT -1

Engineering Seismology Earthquakephenomenon- causeof earthquakesaults Plate
tectonics Seismic waves Terms associatedwith earthquake#lagnitude/Intensityof an
earthquakescales Energy ReleasedEarthquake measuring instruments seismogram -

Seismoscopeseismograph, strongground motionsSeismiczonesof India.

Theory of Vibrations: Elements of a v ibratory systerbegrees of Freedoi@ontinuous
system Lumped mass idealizatiorOscillatory motionSimple Harmonic Motion-Free
vibration of single degree offreedom (SDOF) system undampedand dampedcritical

dampingLogarithmic  decrementorced vibrationsHarmonic  excitationDynamic
magnification factor-Excitation by rigid basedtranslationfor SDOF systemEarthquake
groundmotion.

UNIT -1l

Conceptual design IntroductiorFunctional PlanningContinuous load patverall form
simplicity and symmetryelongatedshapesstiffness and strengthHorizorntal and Vertical
MembersTwisting of buildingsDuctility-definition-ductility relationshipslexible buildings
framing systemschoice of constructionmaterialsunconfined concreteconfined concrete
masonryreinforcingsteel.

Introduction to earthquake resistant design Seismic design requirementsegular and
irregular configurationsasic assumptiordesign earthquake loattasic load combinations
permissible stresseseismic methods of analydigctors in seismic analysequivalent lateral
forcemetiod.

UNIT - 11l
Reinforced Concrete Buildings: Principlesof earthquakeesistantdeign of RC members
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Structuralmodels for frame buildingsSeismic methods of analysikS code based methods
for seismicdesign

- Vertical irregularities - Plan configuration problems Lateral load resisting systems
Determination ofdesign lateral forces as per IS 1893 (H&016 Equivalent lateral force
procedure Lateral distributiorof baseshear.

UNIT -1V

Masonry Buildings: Introductior Elastic properties of masonry assembla@ategories of
masonry buildingsBehaviour of unreinforced and reinforced masonry wadlshaviour of
walls- Box action and bandsBehaviourof infill walls- Improving seismic behavur of

masonry buildings Load combinations and permissible stresses Seismic design
requirementsLateralloadanalysisof masonrybuildings.

UNIT -V

Structural Walls and Non-Structural Elements Strategiesn thelocationof structuralwalls-

sectional shapesvariations in elevation cantilever walls without openingsi Failure

mechanismof non structures Effects of nonstructural elementson structural system

Analysisof nonstructuralelementsPreventiorof nonstructuraldamage

Ductility Considerationsin EarthquakeResistantDesign of RC Buildings: Introduction

Impact of Ductility Requirements for DuctilityAssessment of DuctilityFactors affecting
Ductility- Ductile detailing considerationsis perlS 139202016 - Behaviour of beams,
columnsandjointsin RC buildingsduringearthquakes

TEXT BOOKS:
1. EarthquakdresistanDesignof structure$ S.K. Duggal,Oxford UniversityPress
2. Earthquakd&resistanDesignof structure§ PankajAgarwalandManishShrikhande,
PrenticeHall ofindia Pvt. Ltd.

REFERENCE BOOKS:
1. SeismicDesignof ReinforcedConcreteandMasonryBuilding 1 T. PaulayandM.J.N.
Priestly,JohrWiley & Sons.
2. EartquakeResistant Desigof Buidling structuresy Vinod Hosur,Wiley IndiaPvt. Ltd.
3. Elementsof MechanicalVibration by R.N.lyengar].K.InternationalPublishingHousePvt.
Ltd.

4. Masoryand Timber structuresncluding earthquakeéResistantDesigni Anand
S.Arya, Nemchand Bros

5. Earthquakdlipsi LearningEarthquake DesigandConstructionC.V.R.Murthy BIS
Codes. 1S 1893(Partl):2016. 2. 1S13920:2016. 3IS 4326. 4.1S 456:200
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20CE623PE:ADVANCED STRUCTURAL ANALYSIS (ProfessionalElective—11)

B. Tech.VI SEM LTPC
300 3
CourseObijectives: The objectivesof thecourseareto

T Understandhe matrix methodof analysisstaticallyindeterminatédramesandtrusses.

1 Knowthetransformatiorof coordinatesindassemblyf stiffnessmatrices

1 Differentiatebetweerflexibility andstiffnessmethodsof analysisof beamsframes

and planetrusses
1 Understandhestructuralbehaviorof largeframeswith or without sheawalls

CourseOutcomes:After thecompletionof the coursestudentshouldbe ableto
1 Analyzethemultistorybuildingframesby various approximatsethods.
T Solvethe continuousheamsportalframesby matrix methodf analysis.
1 Analyzeanddesignof largeframeswith or without sheamwalls

UNIT -1

Introductionto matrix methodsof analysis statically indeterminacyand kinematics
indeterminacydegreeof freedomcoordinatesystemstructure idealization stiffness and
flexibility matricessuitability element stiffnesequationselementsflexibility equations
mixedforce-displacemengéquationdor trusselementyeam elemerdnd tensional eleemt

Transformation of coordinateslement stiffness matrix-and load vectorlocal and global
coordinates.

UNIT -1

Assembly of stiffness matrix from element stiffness matinect stiffness methedeneral
procedurebankmatrix-semibandwidthcomputeralgorithm forassemblyoy direct stiffness
matrix method.

UNIT - I
Analysisof planetrusscontinuousbeamplaneframeandgridsby Flexiblemethods.

UNIT - IV
Analysisof planetrusscontinuouseamplaneframeandgridsby stiffnessmethods.

UNIT-V

Special analysis procedurstatic condensation and sub structwimi¢gjal and thermal
stressesShearWalls Necessitystructuralbehaviorof largeframeswith andwithout shear
walls-approximatemethodsf analysisof sheamwalls.

TEXT BOOKS:
1. Matrix methodof structuralanalysisoy Willam Weaverandgere,CBSPublishers.
2. AdvancedStructuralAnalysisby A.K. JainNemchandPublishers
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REFERENCE BOOKS:
1. AdvancedStructural Analysi®y DevdasMenon,Narosgoublishinghouse.
2. Matrix methodof structuralanalysisoy Pandit andyupta
3. Matrix methodsof structuralanalysisby J Meek
4. StructuralAnalysisby GhaliandNeyveli
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20CEG6O05PC:GEOTECHNICAL ENGINEERING LAB

B. Tech.VI SEM LTP

Pre-Requisites:Soil MechanicgCo-requisite)

Course Objectives:To obtain indexandengineeringoroperties ofocally availablesoils,and
tounderstand the behaviorthiesesoil undervariousloads.

Course Outcomes: At the end of the course the studentwill be ableto Classifyand evaluate
thebehavioof the soilssubjected twariousloads.

LIST OF EXPERIMENTS
1. AtterbergLimits (Liquid Limit, PlasticLimit, andshrinkagdimit)
2. a)Field densityby corecuttermethodand
b) Field densityby sandreplacemeninethod
Determinatiorof Specificgravity of soil Grainsizedistributionby sieveanalysis
Permeabilityof soil by constantandvariableheadtestmethods
Standard® r o ¢ Campadtienrest
Determinatiorof Coefficientof consolidationsquareroot timefitting method)
Unconfinedcompressioniest
Directshearest
. Vanesheartest
10. Differential freeswellindex (DFSItest

© 0N OA~W

REFERENCE:

1. Measuremenof EngineeringPropertiesof Soils by.E. SaibabaReddy& K. RamaSastri,
NewAge International
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20CE606PC:COMPUTER AIDED DESIGN LAB
B.Tech.VI SEM LT PC
0021

Pre-Requisites: ComputerAided Civil EngineeringDrawing or AUTO CAD Principlesi
ExcelStructuralEngineeringl & 2

CourseObijectives: The objectivesof thecourseareto
1 Learntheusageof anyfundamentakoftwarefor design
1 Creategeometriesisingpre-processor
1 AnalyseandInterprettheresultsusingpostprocessor
1 Designthestructuralelements

CourseOutcomes:After thecompletionof the coursestudentshouldbe ableto
T Modelthegeometryof realworld structureRepresenthe physicalmodel of
structuralelement/structure
1 Performanalysis
T Interpretfrom thePPostprocessingesults
1 DesignthestructuralelementsandasystemasperlS Codes

LIST OF EXPERIMENTS

Analysis& Designdeterminatestructuresisinga software

Analysis& Design offixed & continuousbeamsausinga software
Analysis& Designof PlaneFrames

Analysis& Designof spacdramessubjectedo DL & LL

Analysis& Designof residentiabuilding subjectedo all loads(DL,LL,WL,EQL)
Analysis& Designof Roof Trusses

Designanddetailingof built up steelbeam

Developinga designprogrammeor foundationusingeEXCEL SpreadSheet
Detailingof RCCbeamand RCGCslab

10. Detailingof Steelbuilt upcompressiomember

© © N o gk wDd R

Note: Drafting of all the exercisesis to be carried out using commerciallyavailable
designingsoftwareds.
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20MC608ES:ENVIRONMENTAL SCIENCE

B. Tech.VI SEM LT PC
0030

CourseObjectives:
T Understandingheimportanceof ecologicalbalancdor sustainableevelopment.
T Understandingheimpactsof developmentactivitiesandmitigationmeasures
1 Understandingheenvironmentapoliciesandregulations

CourseQutcomes:

Based on this course, the Engineering graduate will understand/evaluate/ develop
technologies on thebasis of ecological principles and environmental regulations wiich in
helpsin sustainableevelopment

UNIT -1

Ecosystems:Definition, Scope and Importance of ecosystem. Classification, structure, and
function ofan ecosystem, Food chains, food webs, and ecological pyramids. Flow of energy,
Biogeochemical cyclesBioaccumulation, Biomagnification, ecosystem value, services and
carryingcapacity,Field visits.

UNIT -1l

Natural Resources: Classification of Resourced:iving and NonrLiving resourceswater
resources:use and over utilization of surface and groundewdloods and droughts, Dams:
benefits and problemdJineral resources: use and exploitation, environmental effects of
extracting and using mineral resources,Land resources: Forest resources, Energy
resources: growing energy needsenewableand non renewableenergy sourcesyse of
alternatesnergysource casestudies.

UNIT -1l

Biodiversity And Biotic Resources: Introduction, Definition, genetic, species and
ecosystem diversity. Value of biodiversity; consumptive use, productive use, stiticah|,
aesthetic and optionalvalues. India as a mega diversity nation, Hot spots of biodiversity. Field
visit. Threatsto biodiversity: habitat loss, poaching of wildlife, manwildlife conflicts;
conservatiorof biodiversity: In-Situ andEx-situconservabn. NationalBiodiversityact.

UNIT -1V

Environmental Pollution and Control Technologies: Environmental Pollution:
Classification of pollutionAir Pollution: Primary and secondary pollutants, Automobile and
Industrial pollution, Ambient air quality standard&ater pollution: Sources and types of
pollution, drinking water quality standardSoil Pollution: Sources and types, Impacts of
modern agriculture, degradationof soil. Noise Pollution: Sourcesand Heath hazards,
standardsSolid waste:Municipal Solid Waste management, composition and characteristics
of eWaste and its managementPollution control technologies: WastewaterTreatment
methodsPrimary,secondarand Tertiary.

Overview of air pollution control technologies, Concepts of bioremediation. Global
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Environmental Problems and Global Efforts: Climate changeand impacts on human
environment. Ozone depletion and Ozone depleting substances (DE&fSjestation and
desertification.International conventions/ Protocols: Earth summit, Kyoto protocol, and
MontréalProtocol.

UNIT -V

Environmental Policy, Legislation & EIA: Environmental Protection act, Legal aspects Air
Act- 1981, Water Act, Forest &, Wild life Act, Municipal solid waste management and
handling rules, biomedical waste managementand handling rules, hazardouswaste
management and handling rules. EIA: EIA structure, methods of baseline data acquisition.
Overview on Impacts of air, wat, biological and Socteconomical aspects. Strategies for
risk assessment,Concepts of Environmental Management Plan (EMP). Towards
Sustainable Future: Concept of Sustainable Development, Population and its explosion,
Crazy Consumerism, Environmental Education, Urban Sprawl, Human health,
Environmental Ethics, Concept of Green Building, Ecological Foot Print, Life Cycle
assessment (LCA),Lowarbonlife style.

TEXT BOOKS:
1. Textbookof EnvironmentalStudiesfor Undergraduat€oursedy ErachBharucha

forUniversityGrantsCommission.
2. EnvironmentalStudiesby R. RajagopalanOxford UniversityPress.

REFERENCE BOOKS:
1. EnvironmentalSciencetowardsasustainabléutureby RichardT. Wright. 2008PHL
LearningPrivate LtdNew Delhi.
2. EnvironmentaEngineeringandscienceby GilbertM. MastersandWendellP. Ela.
2008PHILearningPvt. Ltd.
3. EnvironmentalScienceby Daniel B. Botkin & EdwardA. Keller, Wiley INDIA edition.
4. EnvironmentaStudiesby AnubhaKaushik,4™" Edition, New ageinternationalpublishers.

5. Textbookof EnvironmentaScienceandTechnology Dr. M. Anji Reddy2007,BS
Publications.
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20MC609AI: ARTIFICIAL INTELLIGENCE
B. Tech.VI SEM LT PC
3000

Course Objectives:To trainthe students to understand different types of Al agents, various Al
search algorithms, fundamentals of knowledge representation, building of simple knewledge
based systems and to apply knowledge representation, reasoning. Study of Markov Models
enablethestudent readjo step into applied Al.

UNIT - |

Introduction: Al problems, Agents and Environments, Structure of Agents, Problem Solving
Agents

Basic Search Strategies Problem Spaces,Uninformed Search (BreadthFirst, DepthFirst
Search, Deptiirst with Iterative Deepening), Heuristic Search (Hill Climbing, Generic Best
First, A*), Constraint Satisfactio(BacktrackinglLocal Search)

UNIT - I

Advanced Search Constructing Search Trees, Stochastic Search, A* Search Implementation,
Minimax Search, AphaBeta Pruning

Basic Knowledge Representation and ReasonindPropositional Logic, FirsDrder Logic,
Forward Chaining andackward ChainingJ/ntroduction to Probabilistic ReasoningBayes
Theorem

UNIT -1l

Advanced Knowledge Representation andReasoning Knowledge Representatiolssues,
NonmonotonidReasoning, Other Knowleddepresentation Schemes

Reasoning Under Uncertainty Basic probability, Acting Un
Representingnowledgein an Uncertain DomairBayesian Netwds

UNIT - IV
Learning: What Is Learning? Rote Learning, Learning by Taking Advice, Learning in Problem
Solving,Learningfrom ExamplesWi n s tLeamidigiProgramDecision Trees.

UNIT -V
Expert Systems:Representing and Using Domain Knowledge, Shelpl&ation, Knowledge
Acquisition.

TEXT BOOK:

1. Russell,S.andNorvig, P, Artificial Intelligence: A ModernApproach,Third Edition,
Prentice

Hall, 2010.

REFERENCE BOOKS:

1. Artificial Intelligence, Elaine Rich, Kevin Knight, Shivasankar B. Nair, MaGraw Hill
publications,Third Edition, 2009.

2. George F. Luger, Artificial Intelligence: Structures and Strategies for Complex Problem
Solving,

PearsonEducation, 6th ed.,2009.
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20CE701PC:ESTIMATION, COSTING AND PROJECT MANAGEMENT

B. Tech.VII SEM LTPC
3104
Course Objectives:The subject provide process of estimations required for various work in
constructionTo haveknowledgeof usingSOR& SSRfor analysisof rates orvariousworks

andbasic®f planningtoolsfor aconstructiorprojects.

CourseOutcomes:On completionof the course the studentswill beableto:

1 Understandthetechnicalspecificationgor variousworksto beperformed fora
project andhowheyimpactthe cosof astructure.

T Quantify the worth of a structure by evaluating quantities of constituents, derive
their costratesind buildupthe overall cosbf thestructure.

1 Understanchow competitivebiddingworksand howto submitacompetitivebid proposal.

1 Anideaof howto optimizeconstructiorprojectsbasedon costs

T Anideahow constructiorprojectsareadministeredvith respect tacontract
structuresandissues.

T An ability to putforward ideas andnderstandingto otherswith effective
communicationprocesses

UNIT —1
Generaltemsof work in Building i StandardJnits Principlesof working out quantitiesor detailed
andabstracestimate§ Approximatemethod ofEstimating.DetailedEstimatef Buildings

UNIT —1I
Reinforcemenbarbendingandbarrequiremenscheduleg&arthworkfor roadsandcanals.

UNIT —1lI
RateAnalysisi Working out datafor variousitemsof work overheadandcontingentcharges.

UNIT - IV
Contractsi Typesof contractsi ContractDocuments Conditionsof contract,Valuation-

Standardspecificatiorier differentitemsof building construction.

UNIT-V

Construction project planning- Stagesof project planning: pretender planning, pre-
construction planning, detailed construction planning, role of client and contractor, level of
detail. Process of development of plans and schedules, work-dweak structure, activity

lists, assessment of work content, concept of productivities, estimating durations, sequence of
activities,activity utility data;Technique®f planning Bar chars, GanttCharts.

Networks: basic terminology, types of precedencerelationships, preparationof CPM
networks:activity on link and activity on node representation, computation of float values,
critical and semcritical paths, calendaring networks. PERNSsumptions underlying PERT
analysis,determiningthreetime estimatesanalysis,slack computationscalculationof
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probabilityof completion

NOTE: NUMBER OF EXERCISESPROPOSED:

1.
2.

Threein flat Roof & onein SlopedRoof
Exercise®n Datai three Nos.

TEXT BOOKS:

1.

2.
3.

4.

EstimatingandCostingby B.N. Dutta, UBS publishers2000.

Estimatingand Costindgy G.S.Birdie

PunmiaB.C.,Khandelwal K.K., ProjectPlanningwith PERTandCPM, Laxmi
Publications,2016

Chitkara K. K. ConstructiorProject ManagementataMcGraw-Hill Education2014

REFERENCE BOOKS:

1.
2.

2B -

StandardSchedule of ratesndstandardiatabook by public worksdepartment.

S.1200(Partd to XXV T 1974/methodof measuremertf buildingandCivil Engineering
works

i B.l.S.)

Estimation,CostingandSpecificationdy M. ChakraborthiLaxmi publications.
Peurifoy,R.L. ConstructiorPlanningMethodsandEquipmentMcGrawHill, 2011
Nunnally,S.W. ConstructiorMethodsandManagementPrenticeHall, 2006
Jha,KumarNeeraj.,ConstructiorProjectmanagemeni heory& Practice Pearson
Educationindia2015
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20CE731PE:REMOTE SENSING & GIS (PE -1II)

B. Tech.VIl SEM LTPC

CourseObjectives:
T Knowtheconceptof RemoteSensingijts interpretingTechniquesandconceptof
Digitalimages
T knowtheconcepif Geographical InformatioBystem(GIS), coordinatesystem
GIS Dataand itsypes
T Understandhestudentsnanaginghe spatialDataUsingGIS.
T Understandmplementatiorof GlSinterfacefor practicalusage.

CourseOutcomes:After thecompletionof the coursestudentshouldbe ableto
1 Describedifferentconceptandtermsusedin RemoteSensingandits data
1 UnderstandheDataconversiorandProcessn differentcoordinatesystemof GIS interface
1 Evaluatetheaccuracyof Dataandimplementinga GIS
T Understandthe applicability of RSandGISfor variousapplications.

UNIT -1:

Concepts of Remote Sensing Basics of remote serai@gentsnvolved in remote sensing,
electromagnetic spectrum, remote sensing terminology & units, energy resources, energy
interactions with earth surface features & atmosphere, atmospheric effects, satellite orbits,
SensoResolutiontypesof sensorfemoteSengng Platformsand SensordRS satellites.

Remote Sensing Data Interpretation Visual interpretation techniques, basic elements,
converging evidence, interpretation for terrain evaluation, spectral properties of soil, water
and vegetation. Concepts Digital image processing, image enhancements, qualitative &
guantitative analysis and pattern recognition, classification techniques and accuracy
estimation.

UNIT -1l

Introduction to GIS: Introduction, History of GIS, GIS Components, GIS Applications in
Real life, The Naturef geographic data, Maps, Types of maps, Map scale, Types of scale,
Map and Globe, Co- ordinate systems, Map projections, Map transformation, Gec
referencing,

UNIT - Il

Spatial Database Management System: Introduction: Spatial DBMS, Data storage,
Databasestructuremodels, database management system, entity-relationship model,
normalizationData models and data structuresintroduction, GIS Data model, vector data
structureyasterdata structureattributedata,gec-databas@andmetadata,

UNIT -IV:

Spatial Data input and Editing: Data input methodsi keyboard entry, digitization,
scanning,conversionof existing data, remotely senseddata, errors in data input, Data
accuracyMicro andMacro component®f accuracysourcesof errorin GIS. Spatial
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Analysis: Introduction, topology, spatial analysis, vector data analysis, Network analysis,
raster datanalysis Spatialdata interpolatiomechniques

UNIT -V: Implementing a GIS and Applications
Implementing a GIS: Awareness, developing system requirements, evaluation of alternative

systems,decisiomaking usingGIS

Applications of GIS: GIS basedroad network planning, Mineral mapping using GIS,
Shortest path detection usi®JS, Hazard Zonation using remote sensing and GIS, GIS for
solvingmulti criteria problemsGIS for businesspplications.

TEXT BOOKS:
1. RemoteSensingand GISby BasudelBhatta,Oxford UniversityPress, ? Edition,2011.

2. Introductionto Geographidnformationsystemsy KangtsungChang, McGravill
Education(IndiarEdition), 7" Edition, 2015.

3. Fundamental®f Geographidnformation systemsby Michael N. Demers 4"
Edition, WileyPublishers2012.

REFERENCE BOOKS:

1. RemoteSensingandimagelnterpretatiorby ThomasM. LillesandandRalphW.
Kiefer, WileyPublishers7" Edition, 2015\

2. Geographidnformationsystem$ An Introductionby Tor BernhardserViley India
Publication,¥ Edition, 2010.

3. AdvancedSurveying:Total Station,GIS and RemoteSensingby SatheestGopi, R.
SathiKumarN. Madhu, Pearson Educatiolf! Edition, 2007.

4. Textbookof RemoteSensingandGeographical Informatiogystemsy M. Anji Reddy.
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20CE732PE:GROUND IMPROVEMENT TECHNIQUES (PE-III)

B. Tech.VIl SEM

Prerequisites: Geo Technical Engineering;oundatiorEngineering
CourseObjectives:
1 Toknowtheneedof groundimprovement
1 To acquirethe knowledgeon the variousgroundimprovementechniquesavailable
andtheirapplicationgor differenttypesof soils
T Tounderstanduitablegroundimprovementechniqueor givensoil conditions.

CourseOutcomes: atthe end of the coursethe student ableto
T Knowthenecessityf groundimprovement
1 Understandhevariousgroundimprovementechniquesvailable
1 Select& designsuitablegroundimprovementechniquéor existingsoil
conditions in thefield

UNIT -1

Introduction to Engineering Ground Modification : Need and objectives, Identification of
soil types, In situ and laboratory tests to characterizeproblematic soils; Mechanical,
Hydraulic,Physicechemical,ElectricalT hermalmethodsandtheir applications.

UNIT -1I:
Mechanical Modification: Shallow Compaction Techniqud3eep Compactioifechniques
BlastingVibrocompaction DynamicTampingand Compactiopiles.

UNIT - Il

Hydraulic Modification : Objectives and techniques, traditiondéwatering methods and
their choice, Design of dewateringsystem, Electrcosmosis, Electrakinetic dewaering
Filtration, Drainageand Seepageontrolwith Geosynthetics, Preloadimgndverticaldrains,

UNIT -1V:
Physical and Chemical Modificationi Modification by admixtures, Modification Grouting,
IntroductiontoThermal Modificationncludingfreezing.

UNIT -V:

Modification by Inclusions and Confinement - Soil reinforcement, reinforcement with
strip, and gridreinforced soil. 4situ ground reinforcement, ground anchors, rock bolting and
soil nailing.

TEXT BOOKS:
1. HausmannM. R. (1990)71 EngineeringPrinciplesof Ground Modifications,

McGraw Hillpublications
2. M. P.Moseleyand K.Krisch (2006)i Groundimprovement]l Edition, TaylorandFrancis
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REFERENCE BOOKS:

1.
2.
3.

Koerner,R.M (1994)i Designingwith Geosynthetics Prentice HallNew Jersey
JonesC. J.F.P.(1985)i EarthReinforcemenandsoil structureg ButterworthsLondon.
Xianthakos,Abreimsonand Bruce - GroundControl and ImprovementJohnWiley

& Sons,1994.

K. Krisch & F. Krisch (2010)- Groundimprovementby DeepVibratory Methods,
SponPress, Tayloand Francis

DonaldP Codutoi FoundationDesignPrinciplesandPractices2™ edition, Pearson,
Indianedition,2012.
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20CE733PE:ADVANCED STRUCTURAL DESIGN (PE —111)

B. Tech.VIl SEM TP C
00 3

Prerequisites: StructuralEngineering(RCC) & II(STEEL) andStructural analysis

CourseObjective: To makethestudenimoreconversantith thedesignprinciples
of criticalstructuresusinglimit stateapproach

CourseOutcomes: At theendof the coursethe student willableto:
1 Enhancehe capabilitiego designthe specialstructuralelementsasperindian
standardccodeofpractice.

1 Analyze,designdrawanddetailingof critical structuralcomponentsvith alevel of
accuracy

UNIT -1
Designand Detailing of cantilevertype of Retainingwalls i Stability Check.Principles&
DesignofCounterfort Retainingwalls.

UNIT —II

Flat slabs: Direct design method Distribution of moments in columstrips and middle
strippmomentand shear transfer from slabs to coluriinShear in Flat slab€heck for one
way and twoway shearsRibbed slabs: Analysis of the Slabsfor Moment and Shears,
Ultimate Moment of Resistance, Design for shear, Deflection, Arrangement of
Reinforcements.

UNIT —1lI
Designof RCC Circular Water Tanks.

UNIT —IV

Introduction - Definition and basic forms i Componentsof a bridge- Classification of
bridgesi IRC Loading Standards and specificaticn®esign of Reinforced Concret&lab
Bridgedecks

UNIT -V
Designof SteelGantry Girders.

TEXT BOOKS:

AdvancedRCCby KrishnamRaju, CBSPublishers& distributors,New Delhi.
AdvancedRCChy VarghesePHI PublicationsNew Delhi.
StructuralDesignanddrawing(RCC andsteel)by KrishnamRaju, Univ. PressNew Delhi
R.C.CStructuresyDr. B. C. Punmia AshokKumarJain,Arun KumarJain,Laxmi
Publications,NevDelhi

oD PR
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REFERENCE BOOKS:
1. RCCDesignshy SushilKumar,standargublishinghouse.
2. Fundamentalsf RCCby N.C. SinhaandS.K. Roy, S. ChandPublicationsNew Delhi.
3. N. KrishnaRaju, Design oBridges, Oxford& IBH PublishingCompanyPvt. Ltd,
New Delhi.Fourth edition 2009.
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20CE741PE:IIRRIGATION AND HYDRAULIC STRUCTURES (PE-1V)

B. Tech.VIl SEM

wrr
o —

Pre-Requisites Hydraulics,Hydrology&Water Resource&ngineering

Course Objectives: To studyvarioustypesof storageworks and, diversionheadwork their
componentsnd design principle®r their construction.
CourseOutcomes:At theendof thecourse, thetudent willbeableto:
T Know types of water retaining structures for multiple purposes and its key
parametersconsideréor planningand designing
1 Understandletailsin anylrrigation Systemandits requirements
T Know, AnalyzeandDesignof airrigation systemcomponents

UNIT -1

Storage WorkdReservoirs- Types of reservoirs, selection of site for reservoir, zones of
storage of aeservoir, reservoir yield, estimation of capacity of reservoir using mass- curve
ReservoilSedimentation

i Life of ReservoirTypesof damsfactorsaffectingselectiorof typeof dam,factorsgoverning
selectionofitefor adam.

UNIT -1I

Gravity dams¥orces acting on a gravity dam, causes of failure of a gravity dam, elementary
profile, and practical profile of a gravity dam, limiting height of a low gravity dam, Factors of
Safety- Stability Analysis,Foundatiorfor a Gravity Dam, drainageandinspection galleries.

UNIT - I

Earth dams: types of Earth dams, causes of failure of earth dam, criteria for safe design of
earth dam, seepage through earth -@maphical method, measures for control of seepage.
Spillways: types of spillways, Design peciples of Ogee spillways Spillway gates. Energy
Dissipaters and Stilling Basins Significance of Jump Height Curve and Tail Water Rating
Curve- USBR andindian types of Stilling3asins.

UNIT - IV

Diversion Head works: Types of Diversion head works weirs and barrages,layout of

diversion head work components. Causes and failure of Weirs and Barrages on permeable
foundations;Silt Ejectorsand SilExcluders

Weirs on Permeable Foundation<reep TheoriesBl i gh 6 s , Lanedbs and Kt
Determination of uplift presswé/arious Correction Factoiis Design principles of weirs on
permeable foundationssing Creep theories- exit gradient, U/s and D/s SheetPiles -
LaunchingApron.
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UNIT -V

Canal Falls types of falls and their location, Design principles of Notch Fall and Sarada type
Fall. Canal regulation works, principles of design of cross and distributary head regulators,
types of Canal escapes types of canal modules, proportionglitsensitivity, setting and
flexibility. Cross Drainage works: types, selection of suitable type, various types, design
consideration$or crossdrainagenorks

TEXT BOOKS:
1. Irrigation EngineeringandHydraulicstructuredy SanthostkumarGarg,Khanna
Publishers.

. Irrigationengineerindy K. R. Arora StandardPublishers.
3. lIrrigation and water power engineeringoy Punmia& Lal, Laxmi publicationsPvt.
Ltd., NewDelhi

REFERENCE BOOKS:

1. TheoryandDesignof Hydraulicstructuredby VarshneyGupta& Gupta

2. Irrigation Engineeringoy R.K. SharmaandT.K. SharmaS. ChandPublisher2015.
3. Irrigation Theoryand Practicéy A. M. MichealVikas PublishingHouse2015.
4

Irrigationandwaterresourcegngineerindy G.L. Asawa,NewAge International
Publishers.
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20CE742PE:FOUNDATION ENGINEERING (PE-1V)

B. Tech.VIl SEM
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CourseObjectives:

1 To PlanSoil explorationprogrammeor civil Engineeringrojects
To checkthe stabilityof slopes
To determinghelateralearthpressureanddesign retainingvalls
To determinghe Bearingcapacityof Soll
To designpile groupfoundation

= =a = =1

CourseOutcomes:At theend ofthecoursethe studentwill ableto
1 understandhe principlesandmethodsof Geotechnical Exploration
1 decidethesuitability of soilsandcheckthe stability of slopes
1 calculatdateralearthpressureandcheck thestability of retainingwalls
1 analyseanddesignthe shallowanddeepfoundations

UNIT —I

SOIL EXPLORATION : Needi methodsof soil explorationi boring andsamplingmethods

T penetration tests plate load te$t planning of soil exploration programme, Bore logs and
preparatiorof soil investigatiorreport.

UNIT —1I

SLOPE STABILITY : Infinite and finite earth slopeis types of failures factor of safety of

infinite slopesstability analysis by Swedishklip circle method, method dflices,Bi s hop 6 s
Simplified method of s} stabildysof slopey of earttd damsSuhdarb i |
differentconditions.

UNIT —1lI
EARTH PRESSURE THEORIES: Active, Passiveand at rest soil pressureRanki ne 6 s
theoryof earth pressurk earth pressures layeredsoilsi C o u | o earthpressurgheory.

RETAINING WALLS : Typesof retainingwallsi stabilityof gravityandcantileveretaining
wallsagainstoverturningsliding and,bearingcapacity filter materialfor drainage.

UNIT -1V

SHALLOW FOUNDATIONS - Types- choiceof foundationi locationanddepth- safebearing
capacity

i shearcriteriai T e r z a gntd |5 éodemethods- settlementriteriai allowablebearing
pressure basesh SPTN valueandplateloadtesti allowablesettlement®f structures.

UNIT -V

PILE FOUNDATION : Types of piles load carrying capacity of piles based on static pile
formulael dynamic pile formulaé Pile Capacity through SPT resuitpile load tests load
carryingcapacityof pile groupsin sandsandclaysi Settlement opile groups’ negativeskin
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friction

TEXT BOOKS:
1. BasicandApplied Soil Mechanicsby GopalRanjan& ASR Rao,New age
InternationalPvt .Ltd, New Delhi
2. Principalsof GeotechnicaEngineeringoy BrajaM. Das,Cengagd.earningPublishers.

REFERENCE BOOKS:
1. Soil MechanicsaandFoundatiorEngineeringpy VNS Murthy, CBS Publishersaand
Distributors.
2. GeotechnicaEngineering?rinciplesandPractice$y Cuduto, PHIinternational.

3. AnalysisandDesignof Substructures SwamiSaranOxfordandIBH Publishing
companyPvtLtd

4.(1998).

5. GeotechnicalEngineeringby S. K.Gulhati & Manoj Dattai Tata Mc.Graw Hill
Publishingcompanilew Delhi. 2005.

6. Bowles,J.E.,(1988) FoundationAnalysisand Designi 4th Edition, McGraw-Hill

Publishingcompany\ewyork.
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20CE743PE:GROUND WATER HYDROLOGY (PE-1V)

B. Tech.VIl SEM
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Pre-Requisites Hydraulics& Fluid Mechanics

Courseobjectives: The objectivesof the courseare:
1 To explain theconceptof GroundwateDevelopmenandManagement.
1 To demonstrate and derive the basic equationsusedin Groundwater
developmentandmanagemeimindthe correspondingquations
T Toknowtheinvestigationsfield studieso conductbasic groundvaterstudies.

CourseOutcomes:On successfutompletionof this course studentshouldbeableto:

1 Identify differentfundamentakquationsandconceptasappliedin theGroundwater
studies

1 Discussandderivedifferentialequationgoverninggroundwateflow in threedimensions

1 To solvegroundwatemathematicakquationsaandanalyzepumpingtestsin steady
andnon-steadyflow cases

1 Distinguish andunderstandhe salinewaterintrusionproblemin costalaquifers

UNIT - |

Ground Water Occurrence

Ground water hydrologic cycle, origin of ground water, rock properties effecting ground
water, Verticaldistribution of ground water, zone of aeration and zone of saturation, geologic
formation as aquifers, types of aquifers, porosity, specific yield and specific retention.
Ground Water MovemeR e r me a b i | ilawystorage@efficignt) Bransmissivity,
Differential equation governing ground water flow in three dimensions derivation, ground
water flow equationin polar coordinatesystem,ground water flow contoursand their
applications.

UNIT - I

Analysis of Pumping Test Data-I

Steady flav ground water flow towards a well in confined and unconfined aqtiifarsp i t 6 s
and Thei s massumptigns,addrmation sonstants, yield of an open well interface
andwell tests.

UNIT -1

Analysis of Pumping TestData-II

Unsteady flow towardsell-NonrEqui | i bri um equations, Thesi s
simplifications,Leak aquifers.

UNIT - IV

Surfaceand sub-surfacelnvestigation

surface methods of exploratidtiectrical resistivity method and Seismic refraction methods.
Subsurfacenethod geophysicaloggingandresistivitylogging.Concepof artificial recharge
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of groundwater, rechargemethods,Applications of GIS and RS in artificial rechargeof
ground water alongith casestudies.

UNIT -V

Salinewater intrusion in aquifer

Occurrenceof salinewaterintrusion,GhybenrHerzbergrelation, Shapeof interface,control
of waterintrusion.Ground watebasinmanagementasestudies.

TEXT BOOKS
1. GroundwaterHydrologyby David Keith Todd,JohnWiley & Son,New York.

2. Groundwaterby H.M. RaghunathWiley Easterni_td.
3. GroundwateSystemPlanning& ManagementR. Willes & W.W.G.Yeh, PrenticeHall.

REFERENCE BOOKS:
1. Groundwater byBawvwr, JohnWiley & Sons.
2. Applied Hydrogeologyby C.W. Fetta, CBSPublishers& Distributors.
3. GroundWater AssessmentDevelopmentand Managemenby K R Karanth,
McGraw HillPublications.
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20MB702HS:PROFESSIONAL PRACTICE LAW & ETHICS

B. Tech.VIl SEM LTPC
2002
CourseObijectives:

1 To makethe studentunderstandhe typesof rolestheyareexpectedo playin the society
aspractitioners othecivil engineeringorofession

1 Todevelopsome ideasf thelegaland practicahspect®f their profession.

CourseOutcome:

The students will understand the importance of professional practice, Law and Ethics in their
personal lives and professional careers. The students will learn the rights and responsibilities as a
employeefeam membeand aglobal citizen

UNIT -1

Professional Practice and Ethics: Definition of Ethics, Professional Etliogineering Ethics,
PersonalEthics; Code of Ethics - Profession,Professionalism ProfessionalResponsibility,
Conflict of Interest, Gift Vs BriberyEnvironmental breaches, Negligence, Deficiencies in-state
of-the-art; Vigil Mechanism, Whistle blowing, protected disclosures.Introduction to GST-
VariousRoles ofVarious

Stakeholders

UNIT -1I

Law of Contract: Nature of Contract and Essentialelemens of valid contract, Offer and
Acceptance, Consideration, Capacity to contract and Free Consent, Legality of Object. Unlawful
and illegal agreements, Contingent Contracts, Performance and discharge of Contracts, Remedie:
for breach of contracContractsll: Indemnity and guarantee, Contract of Agency, Sale of goods
Act -1930:General Principles, Conditios Warranties, Performanag Contract ofSale.

UNIT -1l

Arbitration, Conciliation and ADR (Alternative Dispute Resolution) system: Arbitration 1
meaning, scope and typeslistinction between laws of 1940 and 1996; UNCITRAL modelilaw
Arbitration and expert determination; Extent of judicial intervention; International commercial
arbitration; Arbitration agreemenitsessential and kinds, vdity, reference and interim measures
by court; Arbitration tribunal appointment, challenge, jurisdiction of arbitral tribunal, powers,
grounds of challenge, procedure and court assistance;Distinction between conciliation,
negotiation, mediation and arbitration, confidentiality, resort to judicial proceedings,costs;
DisputeResolution Boardd;ok Adalats.

UNIT - IV

Engagement of Labour and Labour & other construetedated Laws: Role of Labour in Civil
Engineering; Methods of engaginglabour on rolls, labour sub-contract, piece rate work;
Industrial Disputes Act, 1947; Collective bargaining; Industrial Employment (Standing Orders)
Act, 1946;Wor k menés Compensation AceConstruttior2 \®agrker8B u i |
(regulation of employment and aditions of service) Act (1996) and Rules (1998); RERA Act
2017,NBC 2017.
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UNIT -V

Law relating to Intellectual property: Introductiormeaning of intellectual property, main forms

of IP, Copyright,Trademarks, Patents and Designs, Secrets; Law relating to Copyright in India
including Historical evolution of Copy Rightact, 1957, Meaning of copyright computer
programs, Ownership of copyrights and assignment, Criteria of infringement, Piracyrivetinte
Remediesand procedures imdia; Law relatingto PatentaunderPatents Act, 1970

TEXT BOOKS:
1. ProfessionaEthics:R. SubramaniarQxford UniversityPress2015.
2. 2.RavinderKaur, Legal Aspect®f Business4e, Cengage Learning016.

REFERENCE BOOKS:
1. RERAAct, 2017.
2. Wadherg2004),IntellectualPropertyRights,Universal LawPublishingCo.
3. T.Ramappd2010),IntellectualPropertyRightsLaw in India, Asia LawHouse.
4. O.P. Malhotra, Law of Industrial Disputes, N.M. Tripathi Publishers.
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20CES851PE:SOLID WASTE MANAGEMENT (PE-V)

B. Tech.VIll SEM
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CourseObijectives: The objectivesof thecourseareto
1 Definethetermsand Understandsthenecessityf solid wastemanagement
1 Explain thestrategiedor thecollectionof solid waste
1 Describethesolid wastedisposaimethods
1 CategorizeHazardousVaste

CourseOutcomes:At theendof thecoursethe student willableto:
1 Identify the physicalandchemicalcompositionof solid wastes
1 Analyzethefunctionalelementdor solidwastemanagement.
1 Understandhetechniquesndmethodsusedn transformationgonservationand
recoveryofmaterial§rom solid wastes.
1 ldentify anddesignwastedisposalkystems

UNIT - |

Solid Waste Definitions, Types of solid wastes, sources of solid wastes, Characteristics, and
perspectives; properties of solid wastes, Sampling of Solid wastes, Elements of solid waste
management Integratedsolid wastemanagemenolid WasteManagemenRules2016.

UNIT -1

Engineering Systems for Solid Waste Management Solid waste generation;on-site
handling, storage and processing; collection of solid wastes; Stationary container system and
Hauledcontainersystems Route planning transferandtransportprocessingechniques;

UNIT - I

Engineering Systems for Resource and Energy Recovery Processing techniques;
materials recovery systems; recovery of biological conversion produ@emposting, pre
and post processingypes of composting, Criticglarameters, Problems with composing
recovery of thermal conversion products; Pyrolisis, Gasification, RE¥€overy of energy
from conversion products; materials agrergyrecoverysystems.

UNIT - IV

Landfills: Evolution of landfills i Types and Constuction of landfills T Design
consideration$ Life of landfills- Landfill Problemsi Lining of landfillsi Types of liners
Leachatepollution andcontroli Monitoringlandfillsi Landfills reclamation.

UNIT-V

Hazardous waste Management Sources andharacteristics, Effects on environment, Risk
assessmerit Disposal of hazardous wastesSecured landfills, incinerationMonitoring T
Biomedical waste disposal, E-waste management,Nuclear Wastes, Industrial waste
Management
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TEXT BOOKS:
1. Tchobanoglous G, Theisen H and Vigil SA
EngineeringPrincipleandManagement s s Me&Gsad+Hill, 1993.
2. Vesilind PA, Worrell W andReinhartD, 6 S oWastdE n g i n eBeookis/Golpd
ThomsonLearning Inc2002.

REFERENCE BOOKS:
1. PeavyH.S,Rowe,D.R.,andG. Tchobanoglous) En v i r oEnnngei nnteaelr i n g o6 ,
McGrawHillinc., New York, 1985.
2. QianX, KoernerRMand GraypH, 06 Geot ec loflandfidl Aspect s
Designa n d C o n s tPrenticettiall, 20020
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20CE852PE:ENVIRONMENTAL IMPACT ASSESSMENT(PE-V)

B. Tech.VIll SEM TP C
104
CourseObijectives: The objectivesof thecourseareto

1 Defineand ClassifyEnvironmentalmpactsandtheterminology

1 Understandstheenvironmental Impacdssessmeiurocedure

1 Explain the EIAmethodology

1 List and describeenvironmentahudits

CourseOutcomes:At theend ofthecoursethe studentwill beableto
1 Identifytheenvironmentahttributeso be consideredor the EIA study
1 Formulateobjectivesof theEIA studies
T Identifythemethodologyto prepareapid EIA
T PrepareElA reportsand environmentahanagemerplans

UNIT - |

Introduction : The Need for EIA, Indian Policies Requiring EIA, The EIA Cycle and
Procedures, Screening, Scoping, Baseline Data, Impact Prediction, Assessment of
Alternatives, Delineation of Mitigation Measure and EIA Report, Public Hearing, Decision
Making, Monitoring the Clearance&Conditions,Component®f EIA, Rolesin theEIA Process.
Government of India Ministry of Environmentand Forest Notification (2000), List of projects
requiring Environmental clearance, Application form, Composition of Expert Committee,
Ecologicalsensitiveplaces Internationalagreements.

UNIT - 11

EIA Methodologies Environmental attribute€riteria for the selection of EIA methodology,
impact identification, impact measurementjmpact interpretation & Evaluation, impact
communication, Methodddhoc methods, Checklists methods, Matrices methods, Network
methods, Overlays methods. EIA revieBaseline ConditionsConstruction Stage Impacts,
postprojectimpacts.

UNIT -1

Environmental Management Plan: EMP preparation, Monitoring Environmental
Management Plan, Identification of Significant or Unacceptable Impacts Requiring
Mitigation, Mitigation Plans and Relief & Rehabilitation, Stipulating the Conditions,
Monitoring Methods,Pre AppraisalandAppraisal.

UNIT - IV

Environmental Legislation and Life cycle AssessmenEnvironmental laws anprotection

acts, Constitutional provisiofmwers and functions of Central and State government, The
Environment (Protection) Act 1986, The Water Act 1974, The Air act 1981, Wild Life act
1972, Guidelinesfor control of noise, loss of biodiversity, solid and Hazardouswaste
managementules.

Life cycle assessment: Life cycle analysis, Methodology, Management, Flow of materials
cost criteriacasestudies.
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UNIT -V

Case Studies Preparation of EIA fodevelopmental projectd-actors to be considered in
making assessment decisions, Water Resources Project, Pharmadedtistly, thermal
plant, Nuclear fuelcomplex, Highway project, Sewage treatment plant, Municipal Solid waste
processinglant, Airports.

TEXT BOOKS:
1. Anjaneyulu.Y andManickam.V., EnvironmentalmpactAssessment
MethodologiesB.S.PublicationsHyderabad2007
2. Barthwal,R. R.,EnvironmentalmpactAssessmentiewAge InternationaPublishers2002
REFERENCE BOOKS:
1. Jain,R.K.,Urban,L.V., Stracy, G.S.EnvironmentalmpactAnalysis,Van Nostrand
ReinholdCo.NewYork, 1991.
2. Rau, J.G. and Wooten, D.C., Environmental Impact Assessment, McGraw Hill Pub.
Co., NewYork,1996.
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20CES853PE:AIRPORTS, RAILWAYS, AND WATERWAYS (PE-V)

B. Tech.VIIl SEM LTP C
3104
CourseObijectives: the objectivesof the courseareto
1 Dealwith thecharacteristicef aircraftsrelatedto airportdesign;runwayand
taxiwaydesign,runwayrientation Jength, gradingnddrainage.
T Introducecomponenbf railwaytracks,train resistancegrossingsignaling,high
speed tracksand Metro Rail.
1 Explaintheclasse®f harborsfeaturesplanninganddesignof portfacilities.

CourseOutcomes:At theendof this course, thestudentswill develop:
T An ability to designof runwaysandtaxiways.
1 An ability to desigrtheinfrastructurdor large and smakirports
1 An ability to designvariouscrossingsndsignalsin RailwayProjects.
T An ability plantheharborsandportsprojectsincludingtheinfrastructure
requiredfor newportsand harbors.

UNIT -1

Airport Engineering: Introduction to Air Transportation Aircraft Characteristics Factors
Affecting Selection of site for Airport Apronsi Taxiwayi Hangeri Geometric design
Computation of Runway Length, Correction for Runway Length, Orientation of Runway,
Wind RoseDiagram

UNIT -1I

Introduction to Railways: Role of Indian Railways in national developmérRRailways for
Urban Transportationi LRT , Mono Rail, Metro Rail & MRTS. PermanentWay:
Components and their Functions: RailBypes of Rails, Rail Fastenings, Concept of Gauges,
Coning of WheelsCreeps and kinks Sleepdrdunctions, Materials, Densifiy Functions,
Materials,Ballast,SubgradeandEmbankmentsBallastlessTracks.

UNIT -1l
Geometric Design of Railway Track:Gradients and Grade Compensation, Siglevation,
Wideningof Gauges Curves,TransitionCurves,Horizontal/VerticalCurves.

UNIT -1V
Track maintenance and Operation:Pointsand Crossings Turnouts, Stations and Yards
Level CrossingsSignalingandinterlocking- Track Circuiting- TrackMaintenance.

UNIT -V

Dock & Harbour Engineering: Water Transportation: Ports and Harboufig/pes of water
transportation, water tranggiation in India, Ports and harbours: requirements, classification.
Harbour works:breakwaters, jetties, fendergiers, wharves, dolphinsetc., Navigational
aids: types, requirementslight house,beaconlights, buoys, Port facilities: generallayout,
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development, planningfacilities, terminals. Docks and repair facilities: design, dry docks,
wet docks, slipways, Locks and lockgates: materials, size, Dredging: classification, dredgers,
usesof dredgel materials.

TEXT BOOKS:
1. Venkataramaialc(2016),i T r a n s pEngineaingvoblin Railways,
Airports, Docks,HarborsBridgesandT u nne | s 0, PresgindiagPrigatet i e s
Limited, Hyderabad
2. JSMundrey,RailwayTrack Engineering5" Edition) McGrawHill Education2017

REFERENCE BOOKS:

1. SubhasiC. Saxena2008) Airport Engineering,Planningand Design,CBS
PublishersandDistributorsNew Delhi. (Reprint2015)

2. R.Srinivasan(2016),Harbour,Dock andTunnelEngineering28" Edition, Charotar
PublishingHous@vt. Ltd.

3. Saxené&bCandAroraS C(2010)A TextBook of RailwayEngineering?aperback
T 2010,DhanpaRai PublicationgReprint2015)

4. RobertHoronjeff, FrancisX. McKelvey, Willian J Sproule,SethB. Young (2010),

Planning&Design of Airports, McGraw-Hill Professional.
5. TransportaiorEngineeringoy R. SrinivasakKumar,UniversityPresdndia
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20CE861PE:AIR POLLUTION (PE-VI)

B. Tech.VIlIl SEM LTP C
3003
CourseObijectives: The objectivesof thecourseareto

T Understand theAir PollutionConcepts

1 Identify the sourcef air pollution

1 Know Air PollutionControldevices

1 Distinguish the Air quality monitoringdevices

CourseOutcomes:At theend ofthecoursethe studentwill beableto
1 Identify samplingandanalysigechniquedgor air qualityassessment
1 Describethe plumebehaviorfor atmospheristability conditions
T Apply plumedispersion modellingnd assedhe concentrations
1 Designair pollution controllingdevices

UNIT - |

Air Pollution: Definition of Air Pollution - Sources& Classification of Air Pollutants-
Effects of air pollution Global effects Ambient Air Quality and standardsMonitoring air
pollution, Samplingandanalysisof Pollutantan ambientair - Stacksampling.

UNIT - I

Meteorology and Air Pollution: Factorsinfluencing air pollution, Wind rose, Mixing
Depths, Lapse rates and dispersigimospheric stability, Plume behavoiur, Plume rise and
dispersion, Predictionf air quality, Box modetl Gaussiarmodel- Dispersion coefficient
Application oftall chimneyfor Pollutantdispersion.

UNIT - I

Control of Particulate Pollutants: Propertiesof particulate pollution - Particle size
distribution - Control mechanism Dust removal equipmenti Working principles and
operationof settlingchambersgycloneswet dustscrubbersfabricfilters & ESP.

UNIT - IV

Control of GaseousPollutants: Processand equipmentfor the removal by chemical
methods- Working principles and operation of absorptionand adsorptionequipment-
Combustiorand condensatioaquipment.

UNIT-V

Automobile and Indoor Pollution: Vehicular pollutioni Sources and types of emissibn
Effect of operating conditior8lternate fuels and emissiofignission controls and standards,
Straegies to control automobile pollutibrCauses of indoor air pollutiechanges in indoor
air quality-controlandaircleaningsystemsindoor air quality.

TEXT BOOKS:
1. M.N. RaoandHVN Rao,Air Pollution, TataMcGrawHill Publishers
2. Noel,D. N., Air PollutionControlEngineering;TataMcGrawHill Publishers1999.
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REFERENCE BOOKS:

1. Air PollutionControlEngineeringoy Nevers,, McGraw-Hill, Inc.,2000.
2. Fundamentalsf Air PollutionbyDr. B.S.N.Raju,Oxford & 1.B.H.

3. Air PollutionandHealthby T. Holgate Hillel S.Koren,JonathaM. SametRobertL.
Maynardpublisher Academferess.
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20CE862PE:URBAN TRANSPORTATION PLANNING (PE-VI)

B. Tech.VIIl SEM LT PC
Pre-requisites: TransportatiorEngineering

UNIT I:

Transport Planning Process Scopei interdependence of land use and traffisystems
approachotransporiplanningi Transportsurveysi definition of studyareai zoningsurvey

- types and methods inventory on transport facilitiésventory of land use and economic
activities.

UNIT II:
Trip Generation: Factors governing trip generation and attraction ratesultiple linear
regressioranalysisi categoryanalysisi critical appraisalof techniques.

UNIT Il
Trip Distribution Methods: Presentatiomf trip distributiondata- PA matrix to OD matrix
I Growthfactormethods gravity modelandits calibrationi opportunitymodel

UNIT IV:

Modal split analysis: Influencingfactorsi Earlier modal split models: Trip end type and trip
interchange typé limitations 7 Disaggregate mode choice modeLogit model- binary
choicesituations’ multinomiallogit modeli model calibration

UNIT V:

Route assignment:Description of hjhway networki route choice behaviour shortest path
algorithm assignment techniquesll nothing assignmerit multi path assignmerit capacity
restrained assignmentiversioncurves

TEXT BOOKS:
1. Kadiyali, LR (1987),Traffic EngineeringandTransportatiofPlanning Khanna
PublishersNewDelhi.
2. HutchinsonB.G. (1974).Principlesof Urban TransporSystemsPlanning.McGraw
Hill BookCompanyNew York.

REFERENCE BOOKS:

1. Papacostas;. S.,andPrevedourosP.D. (2002). TransportatiorEngineeringand
Planning.3rcedition, Prentice- Hall of India Pvt Ltd.

2. NPTELvideoson UrbanTransportatiorPlanning,Dr. V. TamizhArasan lIT Madras

3. Paul.H.Wright (1995), TransportatiorEngineering Planning& Design,John
Wiley & Sons,Newyork.

4. JohnW Dickey (1995), Metropolitan TransportatiorPlanning, Tata McGraw-Hill
publishingcompany.td, New Delhi.
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20CE863PE:FINITE ELEMENT METHODS FOR CIVIL ENGINEERING (PE-VI)

B. Tech.VIlIl SEM LTPC
3003

Pre-Requisites SAT | & SAT I

Course Objectives: The subjectprovidesintroductionto finite elementmethodsto analyse

structuralelements

CourseOutcomes:At theendof the coursethe studentwill ableto Anslysesimplestructrual
elementsusinginite Elementapproach

UNIT —I

Introductionto Finite ElementMethodi BasicEquationsn ElasticityStresg Strainequation
T conceptofplanestress planestrain advantages and disadvantagfdSEM. Elemenshapes
T nodesi nodaldegreeof freedom Displacementfunctioni Natural Coordinatesi strain
displacementelations.

UNIT —II

Lagrangiani Serendipityelementsi Hermite polynomialsi regular,lrregular2 D & 3D i
Elementi shapdunctionsupto quadratiéormulation.

Finite Element Analysis (FEA) of T one dimensionaproblemsi Bar elementi Shape
functionsstiffnessmatrix’ stresg strain relation

UNIT -1l
FEA Beamelements stiffnessmatrix - shapeunctiori Analysisof continuouseams.

UNIT —IV

FEA Two-dimensional problerin CSTi1 LST elemeni shape functiofi stress strain.
Isoparametricformulation i Conceptsof, isoparametricelementsfor 2D analysis-
formulationof CST element.

UNIT -V
Solution TechniquesNumerical Integration,Static condensationassemblyof elementsand
solutiontechniquedor staticloads.

TEXT BOOKS:
1. Afirst course in Finite Element Method by Daryl L. Logafi,Exition, Cengage
LearningindiaPvt. Ltd.
2. Introduction to finite Elements in Engineering by Tirupathi R. Chandrupatla, and
AshokD.BelegunduPrenticeHall of India

REFERENCE BOOKS:
1. Finite ElementAanalysisby P. SeshuPHI LearningPrivateLimited
2. Conceptandapplicationsof Finite ElementAnalysisby RobertD. Cooketal., Wiley
India Pvt.Ltd.

3. AppliedFinite ElementAnalysisby G. Ramamurty).K. InternationaPublishingHousePvt.
Ltd.



