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VISVESVARAYA TECHNOLOGICAL UNIVERSITY
BELAGAVI

Scheme of Teaching and Examination and Syl
B.E.CIVIL ENGINEERING

(Effective from Academic year 201-19)

General Notes:

Question Paper Pattern for Theory Coul
» The questia paper will have TEN questionEachfull question carries 20 mark There

will be two full questions (with a maximum of fosubquestions) from each module.E

full question will have sub questions coveringtha# topicsunder a modu
e Students will lave to answer 5 full questions, selecting one @ikiion from each modu
The teaching learning process should be as pethbee Based CreditSyst
All Civil Engineering Departments should have a V@l ENGINEERINGMUSEUM” with
collections like modelsharts, material samples, fixtures and fittings. etvhich assis
effectiveteaching learning proce
The teaching learning process may be planned telole\capabilities,competencies and s}
required for career development based on coursefiagi an course end surve)
Course objectives, course outcomes and RBT levedsginder eachcourse in tsyllabus are
indicative/suggestive. The facultycan set them aypately according to their lesson/ cou
plan.
The course coordinators/teachers/insors are informed to deliberatein the faculty meg
with module coordinator, program coordinatoralonghwthe stake holders to develop -
respective lesson/ courseplans.
The department advisory board may make suitablegdsto thecourse objectives,urse
outcomes according totheir finalized course p
The faculty should complement the teaching withecgtadies and fieldvisits wherever requi
At least me faculty development program to be conductedamptimentteaching learnir
process by theegpartment in a ye




VISVESVARAYA TECHNOLOGICAL UNIVERSITY, BELAGAVI
Scheme of Teaching and Examination 2018 — 19
Outcome Based Education(OBE) and Choice Based Gli¢ System (CBCS)
(Effective from the academic year 2018 — 19)

Programme: CIVIL ENGINEERING

Il SEMESTER
Teaching Hours /Week Examination
2g > = 32| ¢ 2 2 g 9
Sl. No Course and Course Title 5 % § g S g 2 S Z 3 g g §
Course Code Eg E9 2 £5 gg i ﬁ g 5
o (@) (%] [
L T P
1 BSC 18MAT31 Transform Calculus, Fourier Series Batherical Techniques Mathemati¢s 2 2 B 03 40 60 100 3
2 PCC 18CV32 Strength of Materials Civil Engg. 3 2 -- 03 40 60 100 4
3 PCC 18CV33 Fluid Mechanics Civil Engg. 3 0 -- 03 40 60 100 3
4 PCC 18CVv34 Building Materials and Construction Civilgm 3 0 -- 03 40 60 100 3
5 PCC 18CV35 Basic Surveying Civil Engg. 3 0 -- 03 40 60 100 3
6 PCC 18CV36 Engineering Geology Geology 3 0 -- 03 40 60 100 3
7 PCC 18CVL37 Computer Aided Building Planning & Drawing Civil Engg. -- 2 2 03 40 60 100 2
8 PCC 18CVL38 Building Materials Testing Laboratory Cidhgg. -- 2 2 03 40 60 100 2
18KVK39 Vyavaharika Kannada (Kannada for commuricgt
OR -- 2 - - 100 -
9 HSMC | 18KAK39 | Aadalitha Kannada ((I;aRnnada for Administabi HSMC 100 1
18CPC39 Constitution of India, Professional Etkind Cyber Law 1| — | — .02 |40 . |60
Examination is by objective type questions
17 08 24 420 480
TOTAL OR OR 04 OR OR OR 900 24
18 10 26 360 540

Note: BSC: Basic Science, PCC: Professional Core, HSM@n#&hity and Social Science, NCMC: Non-credit maogatourse.

18KVK39Vyavaharika Kannada (Kannada for communatis for non-Kannada speaking, reading and vgistudents and 18KAK39 Aadalitha Kannada (Kannad@&déministration) is for students who
speak, read and write Kannada.

Course prescribed to lateral entry Diploma holdersadmitted to Ill semester of Engineering programs

10 | NCMC | 18MATDIP31 | Additional Mathematics - | | Mathatics| 02 | o1 | - ] 03 | 40| 60] 100 | ©

(a)The mandatory non — credit courses Additionathimatics | and Il prescribed for Il and IV setres respectively, to the lateral entry Diplomédeos admitted to Il semester of BE/B. Tech peogs,
shall attend the classes during the respectivestens to complete all the formalities of the cewand appear for the University examination. Irecasy student fails to register for the said celffiafls to

secure the minimum 40 % of the prescribed CIE mdr&tshe shall be deemed to have secured F gradach a case, the students have to fulfill theireqents during subsequent semester/s to appe




SEE.
(b)These Courses shall not be considered for atpiogression, but completion of the courses dieathandatory for the award of degree.

Courses prescribed to lateral entry B. Sc degreeolders admitted to Ill semester of Engineering progams

Lateral entrant students from B.Sc. Stream, | stlglar the non-credit courses Engineering Giep and Elements of Civil Engineering and Mechanof the First Year Engineering Programmeasgf
Courses shall not be considered for vertical pregjom, but completion of the courses shall be mang#or the award of degree.

AICTE Activity Points to be earned by students admited to BE/B. Tech/B. Plan day college programme (¥ more details refer to Chapter 6,AICTE Activity Point Programme, Model Internship
Guidelines):

Over and above the academic grades, every Daydeotegular student admitted to the 4 years Degregrgmme and every student entering 4 years Dggoggamme through lateral entry, shall earn ]
and 75 Activity Points respectively for the awarfddegree through AICTE Activity Point Programmetud@nts transferred from other Universities tchfiiemester are required to earn 50 Activity Po
from the year of entry to VTU. The Activity Poirgarned shall be reflected on the student’s eightiester Grade Card.

The activities can be can be spread over the yaagime during the semester weekends and holideyper the liking and convenience of the studemh fthe year of entry to the programme. Howe
minimum hours’ requirement should be fulfilled. tAdty Points (non-credit) have no effect on SGP&IEA and shall not be considered for vertical pregjan.

In case students fail to earn the prescribed agtRoints, Eighth semester Grade Card shall bedssuly after earning the required activity Poiftidents shall be admitted for the award of degrdye after
the release of the Eighth semester Grade Card.

|
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VISVESVARAYA TECHNOLOGICAL UNIVERSITY, BELAGAVI
Scheme of Teaching and Examination 2018 — 19
Outcome Based Education(OBE) and Choice Based Clié System (CBCS)
(Effective from the academic year 2018 — 19)

Programme: CIVIL ENGINEERING

IV SEMESTER
Teaching Hours /Week Examination
S| Course and 2 é 2 < Es 2 < g 2 2 9
No Course code Course Title SE 235 g g 3 S5 S g g ki
L8 - = ao g2 w wJ S O
a =] = L °
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1 BSC 18MAT41 Complex Analysis, Probability And Sstital Methods Mathematicg 2 2 B 03 40 60 100 3
2 PCC 18CV42 Analysis of Determinate Structures ilERgg. 3 2 -- 03 40 60 100 4
3 PCC 18CV43 Applied Hydraulics Civil Engg. 3 0 -- 03 40 60 100 3
4 PCC 18CV44 Concrete Technology Civil Engg. 3 0 -- 03 40 60 100 3
5 PCC 18CV45 Advanced Surveying Civil Engg. 3 0 -- 03 40 60 100 3
6 PCC 18CV46 Water Supply & Treatment Engineering Chuilgg. 3 0 -- 03 40 60 100 3
7 PCC 18CVL47 Engineering Geology Laboratory Geology - 2 2 03 40 60 100 2
8 PCC 18CVL48 Fluid Mechanics and Hydraulic Machines Liatory Civil Engg. - 2 2 03 40 60 100 2
9 18KVK39/49 | Vyavaharika Kannada (Kannada for Comroation)/
OR - 2 - - 100 -
HSMC | 18KAK39/49 | Aadalitha KannadgéKannada for Admirasion) HSMC 100 1
18CPC39/49 | Constitution of India, Professional &find Cyber Law 1 | —— | |02 40 . |60
Examination is by objective type questions
TOTAL 17 08 24 420 480
OR OR 04 OR OR OR 900 24
18 10 26 360 540

Note: BSC: Basic Science, PCC: Professional Core, HSM@n#&hity and Social Science, NCMC: Non-credit maogatourse.
18KVK39/49Vyavaharika Kannada (Kannada for commatidn) is for non-Kannada speaking, reading antdnvgristudents and 18KAK39/49Aadalitha Kannada (Katenfor Administration) is for

students who speak, read and write Kannada.

Course prescribed to lateral entry Diploma holdersadmitted to Il semester of Engineering programs

10 | NCMC | 18MATDIP41 | Additional Mathematics - II |  Mwmmatics | 02 | 01 ] - | 03 | 40 | 60] 100 | O

(a)The mandatory non — credit courses Additionadthdmatics | and Il prescribed for Ill and IV setees respectively, to the lateral entry Diplomddeos admitted to Il semester of BE/B. Te
programs, shall attend the classes during theectisp semesters to complete all the formalitiethefcourse and appear for the University exanonatn case, any student fails to register forsiel
course/fails to secure the minimum 40 % of the @ibsed CIE marks, he/she shall be deemed to hauees F grade. In such a case, the students h&u#fidlathe requirements during subseque

semester/s to appear for SEE.




(b)These Courses shall not be considered for adipiogression, but completion of the courses diethandatory for the award of degree.

Courses prescribed to lateral entry B. Sc degreeolders admitted to Ill semester of Engineering progams

Lateral entrant students from B.Sc. Stream, | stiebr the non-credit courses Engineering Giegp and Elements of Civil Engineering and Mechandf the First Year Engineering Programi
These Courses shall not be considered for vegtitaression, but completion of the courses shathbedatory for the award of degree.

AICTE activity Points: In case students fail to earn the prescribed iacRoints, Eighth semester Grade Card shall heed®nly after earning the required activity Paiidents shall be admitte
for the award of degree only after the releasé@fHighth semester Grade Card.




VISVESVARAYA TECHNOLOGICAL UNIVERSITY, BELAGAVI
Scheme of Teaching and Examination 2018 — 19
Outcome Based Education(OBE) and Choice Based Clié System (CBCS)
(Effective from the academic year 2018 — 19)

Programme: CIVIL ENGINEERING

V SEMESTER
Teaching Hours /Week Examination
2g >0 IS 32 £ 2 92 i 9
Sl Course and Course Title SE = 5 3 2 s & s g g 3
No Course code § § = 2 £ s L E 5 c_EtS 5
a S = L °
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1 HSMC 18CV51 Construction Management & Entreprertaprs Civil Engg. 2 2 B 03 40 60 100 3
2 PCC 18CV52 Analysis of Indeterminate Structures ivil Engg. 3 2 -- 03 40 60 100 4
3 PCC 18CV53 Design of RC Structural Elements Civil Engg. 3 2 -- 03 40 60 100 4
4 PCC 18CV54 Basic Geotechnical Engineering Civil Engg. 3 -- - 03 40 60 100 3
5 PCC 18CV55 Municipal Wastewater Engineering Civil Engg 3 -- - 03 40 60 100 3
6 PCC 18CV56 Highway Engineering Civil Engg. 3 -- - 03 40 60 100 3
7 PCC 18CVL57 Surveying Practice Civil Engg. -- 2 2 03 40 60 100 2
8 PCC 18CVL58 Concrete and Highway Materials Laboratory ivilEngg. -- 2 2 03 40 60 100 2
Civil/Environmental
9 HSMC 18CIV59 Environmental Studies [Paper setting Board: 1 - - 02 40 60 100 1
Civil Engineering]
TOTAL 18 10 04 26 360 540 900 25

Note: PCC: Professional Core, HSMC: Humanity and Soadi&@i®e.

AICTE activity Points: In case students fail to earn the prescribed iacRoints, Eighth semester Grade Card shall heed®nly after earning the required activity Paiidents shall be admitte

for the award of degree only after the releasé@fHighth semester Grade Card.
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VISVESVARAYA TECHNOLOGICAL UNIVERSITY, BELAGAVI

Scheme of Teaching and Examination 2018 — 19
Outcome Based Education(OBE) and Choice Based Gli¢ System (CBCS)

(Effective from the academic year 2018 — 19)

Programme: CIVIL ENGINEERING

VI SEMESTER
Teaching Hours /Week Examination
25 2o | w 32 | = 9o | g | ¢ 9
Course and . £ E S 3 S £°5 = = 5 5 5
Sl. No Course code Course Title § 5 é 5 g g E é % g g g ki
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1 PCC 18CV61 Design of Steel Structural Elements vil Engg. 3 2 -- 03 40 60 10( 4
2 PCC 18CV62 Applied Geotechnical Engineering CivilEngg. 3 2 -- 03 40 60 100 4
3 PCC 18CV63 Hydrology and Irrigation Engineering Civihgg. 3 2 -- 03 40 60 100 4
4 PEC 18CV64X Professional Elective -1 CivlEngg. 3 -- - 03 40 60 100 3
5 OEC 18CV65X Open Elective -A Civil Engg. 3 -- - 03 40 60 100 3
6 PCC 18CVL66 Software Application Laboratory Civil Engg - 2 2 03 40 60 100 2
7 PCC 18CVL67 Environmental Engineering Laboratory Chilgg. - 2 2 03 40 60 100 2
8 EP 18CVEP68 Extensive Survey project Civil Endg. -- 2 2 03 40 60 100 2
9 Internship - Internship To be carried out during the vaaaBmf VI and VII semesters and /or VIl and Vllhsesters.
24

TOTAL |

15 | 12

06

24

320 |

480|

804

Note: PCC: Professional core, PEC: Professional Edéve, OE: Open Elective, MP: Mini-project.

Professional Elective -1

Course code

under18CV64X
18CVv641 Matrix Method of Structural Analysis
18CV642 Solid Waste Management
18CV643 Alternate Building Materials
18CVv644 Ground Improvement Techniques
18CV645 Railway, Harbours, Tunnelling & Airports

Open Elective -A

Course code

under18CV65X
18CV651 Remote Sensing & GIS
18CV652 Traffic Engineering
18CV653 Occupational Health & Safety




18CV654 | Sustainability Concepts in Civil Enginegrin
Students can select any one of the open electiffesed by other Departments expect those that Heseal by the parent Department (Please refer ¢digh of open electives undé
18XX65X).

Selection of an open elective shall not be allofed

* The candidate has studied the same course duengréivious semesters of the programme.

« The syllabus content of open elective is similathiat of the Departmental core courses or profassielectives.
« A similar course, under any category, is prescribetie higher semesters of the programme.

Registration to electives shall be documented utideguidance of Programme Coordinator/ Advisor/idden

h

=

Internship: All the students admitted to 11l year of BE/B. Teshall have to undergo mandatory internship ofeéks during the vacation of VI and VIl semesters &m VIl and VI

semesters. A University examination shall be cotetlduring VIII semester and the prescribed crsldill be included in VIII semester. Internship sta considered as a head
passing and shall be considered for the award griede Those, who do not take-up/complete the istgpnshall be declared fail and shall have to ceteptluring subsequent Universi
examination after satisfying the internship requieats.

ty

AICTE activity Points: In case students fail to earn the prescribed iactRoints, Eighth semester Grade Card shall bgeg®only after earning the required activity Pailggidents|
shall be admitted for the award of degree onlyrdfte release of the Eighth semester Grade Card.




VISVESVARAYA TECHNOLOGICAL UNIVERSITY, BELAGAVI
Scheme of Teaching and Examination 2018 — 19
Outcome Based Education(OBE) and Choice Based Glié System (CBCS)
(Effective from the academic year 2018 — 19)

Programme: CIVIL ENGINEERING

VIl SEMESTER

Teaching Hours /Week Examination
E’E >0 = 82 | = 2 2 9 @
Course and ) €5 o2 = = cw = = = 5
Sl. No Course Title TR= 0 8 o 3 S = g s s 5]
Course code E % =] = £5 g2 i w = &
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1 PCC 18CV71 Quality Surveying and Contract Civil Engg. 3 B _ 03 40 60 100
Management
2 PCC 18CV72 Design of RCC and Steel Structures il Engg. 3 -- -- 03 40 60 100 3
3 PEC 18CV73X Professional Elective - 2 Civil Engg. 3 -- -- 03 40 60 100 3
4 PEC 18CV74X Professional Elective - 3 Civil Engg. 3 -- -- 03 40 60 100 3
5 OEC 18CV75X Open Elective -B Civil Engg. 3 -- -- 03 40 60 100 3
6 PCC 18CVL76 Computer Aided Detailing of Structures Civil Engg. - 2 2 03 40 60 100 2
7 PCC 18CVL77 Geotechnical Engineering Laboratory Civil Engg. - 2 2 03 40 60 100 2
8 Project 18CVP78 Project Work Phase - 1 -- - 2 -- 100 -- 100 1
. . (If not completed during the vacation of VI and \A¢émesters, it shall be carried out during [the
9 Internship - Internship -
vacation of VIl and VIII semesters )

TOTAL | 15 | 04 | o6 | 21 | 380 | 420 ] 00 | 20

Note: PCC: Professional core, PEC: Professional Elective.

Professional Elective - 2

Course code under 18CV73X Course Title

18CVv731 Theory of Elasticity

18CV732 Air Pollution and Control

18CV733 Pavement Materials & Construction
18CV734 Ground Water Hydraulics
18CV735 Masonry Structures

Professional Electives - 3

Course code under 18CV74X | Course Title

18CV741 Earthquake Engineering

18CV742 Design Concepts of Building Services

18CV743 Reinforced Earth Structures




10

18CV744 Design of Hydraulic Structures

18CV745 Urban Transport Planning

Open Elective -B

Course code under 18CV75X | Course Title

18CV751 Finite Element Method
18CV752 Numerical Methods and Applications
18CV753 Environmental Protection and Management

Students can select any one of the open electiffesed by other Departments expect those that Hezed by the parent Department (Please refer ¢oligt of open electives undé
18XX75X).

Selection of an open elective shall not be allovfied

e The candidate has studied the same course duermqévious semesters of the programme.

» The syllabus content of open elective is similathtat of the Departmental core courses or professielectives.

« A similar course, under any category, is prescribetie higher semesters of the programme.

Registration to electives shall be documented utideguidance of Programme Coordinator/ Advisor/tden

oy

=

Project work:

Based on the ability/abilities of the student/s emcbmmendations of the mentor, a single discigina multidisciplinary project can be assignedndndividual student or to a group havi
not more than 4 students. In extraordinary cadesthe funded projects requiring students fronfedént disciplines, the project student strengthlma 5 or 6.

CIE procedure for Project Work Phase - 1:

(i) Single disciplineThe CIE marks shall be awarded by a committee stingiof the Head of the concerned Departmentaodsenior faculty members of the Department, ongtadm
shall be the Guide.

The CIE marks awarded for the project work phasshill be based on the evaluation of the projeckywhase -1 Report (covering Literature Survepplam identification, Objectives an
Methodology), project presentation skill and quastaind answer session in the ratio 50:25:25.Th&srewarded for the Project report shall be the Samall the batch mates.

(i) Interdisciplinary: Continuous Internal Evaluation shall be group vasehe college level with the participation of gllides of the college. Participation of externaidg/s, if any, is|
desirable.

The CIE marks awarded for the project work phaseshall be based on the evaluation of project wabrése -1 Report (covering Literature Survey, Prokidentification, Objectives an
Methodology), project presentation skill and quasténd answer session in the ratio 50:25:25. Th&srawarded for the project report shall be the siamall the batch mates.

Internship: All the students admitted to Il year of BE/B. Teshall have to undergo mandatory internship of 4€kseduring the vacation of VI and VIl semesters &rdVvll and VI
semesters. A University examination shall be cotetlduring VIII semester and the prescribed creliiill be included in VIII semester. Internship shal considered as a head of pass
and shall be considered for the award of degrees@hwho do not take-up/complete the internshifi bbeadeclared fail and shall have to complete miysubsequent University examinati
after satisfying the internship requirements.

ng

jon

ing
DN

AICTE activity Points: In case students fail to earn the prescribediacfRoints, Eighth semester Grade Card shall heez®nly after earning the required activity Paistgidents shall b
admitted for the award of degree only after theasé of the Eighth semester Grade Card.

D




11

VISVESVARAYA TECHNOLOGICAL UNIVERSITY, BELAGAVI
Scheme of Teaching and Examination 2018 — 19
Outcome Based Education(OBE) and Choice Based Glié System (CBCS)
(Effective from the academic year 2018 — 19)

Programme: CIVIL ENGINEERING
VIl SEMESTER

Teaching Hours /Week Examination
= -
Course and g g > QSJ B § gﬁ c g g g .
Sl. No Course code Course Title § ‘é E g g g é é % S g g %
@ 4 [ Na) e w I 5
= a o =] w L ° o
[a] (@] ] ~
L T P
1 PCC 18Cv81 Design of Pre-stressed Concrete Civil Engg. 3 - - 03 40 60 100 3
2 PEC 18CV82X Professional Elective - 4 Civil Engg. 3 - - 03 40 60 100 3
3 Project 18CVP83 Project Work Phase - 2 Civil Engg. - - 16 03 40 60 100 8
4 Seminar 18CVS84 Technical Seminar Civil Engg - - 2 03 100 - 100 1
5 Internship | 18CVI85 Internship Completed during the vacation/s of Viand VIl 5 40 60 100 3
semesters and /or VIl and VIII semesters.)
TOTAL | 06 | - | 18 15 260 240 500 18

Note: PCC: Professional Core, PEC: Professional Elective.

Professional Electives - 4

Course code under 18CV82X Course Title

18Cv821 Bridge Engineering

18CV822 Prefabricated Structures

18CVv823 Advanced Foundation Engineering
18Cv824 Rehabilitation & Retrofitting
18CVv825 Pavement Design

Project Work

CIE procedure for Project Work Phase - 2:
(i) Single disciplineThe CIE marks shall be awarded by a committee stingiof the Head of the concerned Department andsenior faculty members of the Department, ongradm shall be

the Guide.
The CIE marks awarded for the project work phasehall be based on the evaluation of project vpdr&se -2 Report, project presentation skill andstjoie and answer session in the ratio

50:25:25.The marks awarded for the project redwatl ®e the same for all the batch mates.
(i) Interdisciplinary: Continuous Internal Evaluation shall be group veisthe college level with the participation of gliides of the college. Participation of externzbg/s, if any, is desirable.

The CIE marks awarded for the project work phasehall be based on the evaluation of project vpdr&se -2 Report, project presentation skill andstjoie and answer session in the ratio
50:25:25.The marks awarded for the project regduatl e the same for all the batch mates.
SEE for Project Work Phase - 2:




1

(i) Single discipline: Contribution to the project and the performanceaxfh group member shall be assessed individuesigiester end examination (SEE) conducted atetbartinent.
(i) Interdisciplinary: Contribution to the project and the performancesath group member shall be assessed individualsemester end examination (SEE) conducted sepai@ttehe

departments to which the student/s belongs to.
Internship: Those, who have not pursued /completed the intgrnshall be declared as fail and have to comglateng subsequent University examination afterségtig the internship

requirements.

2

AICTE activity Points: In case students fail to earn the prescribed iactRoints, Eighth semester Grade Card shall beesonly after earning the required activity Paif@tudents shall b
admitted for the award of degree only after theasé of the Eighth semester Grade Card.

4%

Activity points of the students who have earnedptescribed AICTE activity Points shall be sentltheversity along with the CIE marks of 8th semesitie case of students who have not satisf
the AICTE activity Points at the end of eighth setag the column under activity Points shall beked™NSAP (Not Satisfied Activity Points).




B. E. CIVIL ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)

SEMESTER - VII
QUANTITY SURVEYING AND CONTRACT MANAGEMENT
Course Code 18CV71 CIE Marks 40
Teaching Hours/Week(L:T:P) (3:0:0) SEE Marks 60
Credits 03 Exam Hours 03

Course Learning Objectives: This course will enable students to;

1. Estimate the quantities of work, develop the billgaantities and arrive at the Cost of civil engirnieg
Project

2. Understand and apply the concept of Valuation fopErties

3. Understand, Apply and Create the Tender and Cdrdmiment.

Module -1

Quantity Estimation for Building: study of various drawing attached with estimait@portant terms, units g
measurements, abstract, Types of estimates. Egimitbuilding by Short wall and long wall methedentre
line method.

Estimate of R.C.C structures including Slab, beastymn, footings.

Module -2

Estimate of Steel truss, manhole and septic tan#tskab culvert.
Quantity Estimation for Roads: Computation of volume of earthwork fully in bankjrgutting, partly cutting
and partly Filling by mid-section, trapezoidal @idsmoidal Methods.

Module -3

Specification for Civil Engineering Works: Objective of writing specifications essentialssipecifications
general and detail specifications of different iseofiworks in buildings and roads.

Analysis of Rates : Factors Affecting Cost of Civil Works , Conceptirect Cost , Indirect Cost and Proje
Cost

Rate analysis and preparation of bills, Data amalgd rates for various items of Works, Sub-stroetu

components, Rate analysis for R.C.C. slabs, collandsbeams.

ct

Module-4

Contract Managemen-Tender and its Process Invitation to tender, Prequalification, adminisiva approval
& Technical sanction. Bid submission and Evaluafioocess. Contract Formulation: Letter of intéward
of contract, letter of acceptance and notice tocged. Features / elements of standard Tender docy
(source: PWD / CPWD / International CompetitividdBng — NHAI / NHEPC / NPC).

Law of Contract as per Indian Contract act 1872 €eBkyof Contract, Joint venture.

Contract Forms: FIDIC contract Forms, CPWD, NHAI, NTPC, NHEPC.

ime

Module -5

Contract Managemen-Post award Basic understanding on definitions, Performanceurstyc Mobilization
and equipment advances, Secured Advance, Suspeosiwork, Time limit for completion, Liquidate
damages and bonus, measurement and payment, additid alterations or variations and deviationsadin of
contract, Escalation, settlement of account ofl fi@gment, claims, Delay’s and Compensatisputes & its
resolution mechanism Contract management and administration.

Valuation: Definitions of terms used in valuation process,pese of valuation, Cost, Estimate, Value and
relationship, Capitalized value. Freehold andéelaold and easement, Sinking fund, depreciatiotihads of
estimating depreciation, Outgoings, Process andhadstof valuation: Rent fixation, valuation for ngage,
valuation of land.

o

its

Course outcomes After studying this course, students will be aiote

1. Taking out quantities and work out the cost angharation of abstract for the estimated cost foiouer
civil engineering works.

2. Prepare detailed and abstract estimates for varaagsworks, structural works and water supply and
sanitary works.

3. Prepare the specifications and analyze the ratasaf@us items of work.

4. Assess contract and tender documents for varioustetion works.

5. Prepare valuation reports of buildings.

Question paper pattern:
» The question paper will have ten full questionsyéag equal marks.




Each full question will be for 20 marks.

There will be two full questions (with a maximumfotir sub- questions) from each module.
Each full question will have sub- question covertighe topics under a module.

The students will have to answer five full quessioselecting one full question from each module.

Textbooks:

1. Datta B.N., “Estimating and costing”, UBSPD PubighHouse, New Delhi.

2. B.S. Patil, “Civil Engineering Contracts and Estiesi, Universities Press.
3. M. Chakraborthi; “Estimation, Costing and Specifiocas”, Laxmi Publications.
4. MORTH Specification for Roads and Bridge Works €IRew Delhi.

Reference Books:

agrnNE

o

©oN

Kohli D.D and Kohli R.C, “Estimating and Costing'2 th Edition, S.Chand Publishers, 2014.

Vazirani V.N and Chandola S.P, “Estimating and iog8t Khanna Publishers, 2015.

Rangwala, C. "Estimating, Costing and Valuatioiatbtar Publishing House Pvt. Ltd., 2015.

Duncan Cartlidge , "Quantity Surveyor’'s Pocket Bhdkoutledge Publishers, 2012.

Martin Brook, "Estimating and Tendering for Constian Work", A Butterworth-Heinemann publishers,
2008.

Robert L Peurifoy , Garold D. Oberlender , “ Esting Construction Costs” — 5ed , Tata McGraw-Hill ,
New Delhi.

David Pratt, “Fundamentals of Construction Estimgit— 3ed, Edition.

PWD Data Book, CPWD Schedule of Rates (SoR). andSHR — Karnataka FIDIC Contract forms.
B.S. Ramaswamy “Contracts and their Management; Bexis Nexis(a division of Reed Elsevier India
Pvt Ltd).




B. E. CIVIL ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)

SEMESTER - VII
DESIGN OF RCC AND STEEL STRUCTURES
Course Code 18CV72 CIE Marks 40
Teaching Hours/Week(L:T:P) (3:0:0) SEE Marks 60
Credits 03 Exam Hours 03

Course Learning Objectives: This course will enable students to

1. Provide basic knowledge in the areas of limit stagethod and concept of design of RC and Steel

structures
2. ldentify, formulate and solve engineering problemRC and Steel Structures
3. Give procedural knowledge to design a system, corpioor process as per needs and specificatio

ns of

RC Structures like Retaining wall, Footing, Watanks, Portal Frames and Steel Structures like Roof

Truss, Plate Girder and Gantry Girder.

4. Imbibe the culture of professional and ethical ossilities by following codal provisions in the

analysis, design of RC and Steel Structures.
5. Provide factual knowledge on analysis and desigiROf Structural elements, who can participate
succeed in competitive examinations.

and

Module -1

Footings: Design of rectangular slab, slab-beam type combioeting.

Retaining Walls: Design of cantilever Retaining Meadd counter fort retaining wall.

Water Tanks: Design of circular water tanks resting on groumigid and Flexible base). Design
rectangular water tanks resting on grouislper IS: 3370 (Part 1V).

Design of portal frames with fixed and hinged basagports.

Module -2

Roof Truss: Design of roof truss for different cases of loagliforces in members to given.

Plate Girder: Design of welded plate girder with intermediatéfester, bearing stiffener and necess
checks

Gantry Girder: Design of gantry girder with all necessary checks.

ary

Course Outcomes After studying this course, students will be aiote

1. Students will acquire the basic knowledge in desigRCC and Steel Structures.

2. Students will have the ability to follow design pedlures as per codal provisions and skills to erai
structurally safe RC and Steel members.

Question Paper Pattern:

» Two questions shall be asked from each module.€Tbhan be maximum of three subdivisions in €
question, if necessary.

» One full question should be answered from each teodu

» Each question carries 50 marks.

e Code books — IS 456, IS 800, IS 3370 (Part IV),18PSP (6) — Steel Tables, shall be referred
designing. The same will be provided during exaatiom.

ach

for

Textbooks:

1. N Krishna Raju;'Structural Design and Drawing of Reinforced Concreée and Steel', University Press
2. Subramanian N'Design of Steel Structures’, Oxford university Press, New Delhi
3. K S Duggal,'Design of Steel Structures’, Tata McGraw Hill, New Delhi

Reference Books:

1. Charles E Salman, Johnson & MatH&teel Structure Design andBehavior”, Pearson Publications
2. Nether Cot, et.al'Behavior and Design of Steel Structures to EC -IIT, CRC Press

3. P C VergheséLimit State Design of Reinforced Concrete’, PHI Publications, New Delhi

4. S N Sinha;Reinforced Concrete Design’; McGraw Hill Publication




B. E. CIVIL ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)

SEMESTER - VII
THEORY OF ELASTICITY
Course Code 18CVv731 CIE Marks 40
Teaching Hours/Week(L:T:P) (3:0:0) SEE Marks 60
Credits 03 Exam Hours 03

Course Learning Objectives:This course will enable students to
1. This course advances students from the one-dimeaisamd linear problems conventionally treatedanrses
of strength of materials in to more general, twd #mwee-dimensional problems.

2. The student will be introduced to rectangular aakdpcoordinate systems to describe stress and sira
a continuous body.

3. Introduction to the stress—strain relationship,idasinciples and mathematical expressions involved
continuum mechanics. Also solution of problems-dirdensional linear elasticity.

Module-1

Rigid and deformable bodies, body and surfaceefrconcept of stress, state of stress at a poartesian stres
components, Cauchey'’s stress formula, stress tianation, principal stresses and principal plasg®ss invariants
equations of equilibrium in 2D and 3D (Cartesianrdinates).

[72)

Module-2

Types o strain, strain displacement relations, state dirstat a point, strain tensor, strain transfornmtitrain
along a linear element, principal strains, strairariants, octahedral strains, spherical and dewgastrains.

Module-3

Generalized Hooke’s Law, Stress-strain relatiorshigquilibrium equations in terms of displacementsd
Compatibility equations in terms of stresses, PEtness and plane strain problems, St. Venantxipfe, Principle
of superposition, Uniqueness theorem, Airy's striesgtion, Stress polynomials (Two Dimensional saealy).
Equations of equilibrium in polar coordinate, conilpifity equation, stress function.

Module-4

Axisymmetric stress distributic- Rotating discs, Lame’s equation for thick cylindeffect of circular hole on stres
distribution in plates subjected to tension, corapi@n and shear, stress concentration factor.

Module-5

Torsion: Inverse and Semi-inverse methods, stress fundbosipn of circular, elliptical, triangular seati®.

Course outcomesAfter studying this course, students will be alole t
1. Ability to apply knowledge of mechanics and mathdosato model elastic bodies as continuum.
2. Ability to formulate boundary value problems; aradctilate stresses and strains.
3. Ability to comprehend constitutive relations foasdic solids and compatibility constraints.
4. Ability to solve two-dimensional problems (planessts and plane strain) using the concept of stuession.

Question paper pattern:
» The question paper will have ten full questionsyag equal marks.
» Each full question will be for 20 marks.
* There will be two full questions (with a maximumfotir sub- questions) from each module.
» Each full question will have sub- question covertighe topics under a module.
» The students will have to answer five full quessioselecting one full question from each module.

Textbooks:

1. S P Timoshenko and J N Goodier, “Theory of ElasticMcGraw-Hill International Edition, 1970.
2. Sadhu Singh, “Theory of Elasticity”, Khanna Pubdist) 2012.

3. S Valliappan, “Continuum Mechanics - FundamentalxXford &IBH Pub. Co. Ltd., 1981.

4. L S Srinath, “Advanced Mechanics of Solids”, TatdcGraw-Hill Pub., New Delhi, 2003.

Reference Books:

1. C.T.Wang, “Applied Elasticity”, Mc-Graw Hill Bookompany, New York,1953.

2. G.W. Housner and T. Vreeland, Jr., “The AnalysfsStress and Deformation”, California InstituteTadch.,
CA, 2012.[Downloadasperuserpolicyfromhttp://resolvaltech.edu/CaltechBOOK:1965.001

3. A. C. Ugural and Saul K. Fenster, “Advanced Strbragtd Applied Elasticity”, PrenticeHall,2003.
Abdel-Rahman Ragab and Salah Eldinin Bayouringineering Solid Mechanics: Fundamentals and

Applications”, CRC Press,1998.




B. E. CIVIL ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)

SEMESTER - VII
AIR POLLUTION AND CONTROL
Course Code 18CV732 CIE Marks 40
Teaching Hours/Week(L:T:P) (3:0:0) SEE Marks 60
Credits 03 Exam Hours 03

Course Learning Objectives:This course will enable students to
1. Study the sources and effects of air pollution
2. Learn the meteorological factors influencing ailyt@n.
3. Analyze air pollutant dispersion models
4. lllustrate particular and gaseous pollution contnethods.

Module-1

Introduction: Definition, Sources, classification and charaction of air pollutants. Effects of air pollutiom ¢
health, vegetation & materials. Types of inversipmptochemical smog.

Module-2

Meteorology: Temperature lapse rate & stability, wind velocity&bulence, plume behavior, measuremen
meteorological variables, wind rose diagrams, PIlRme, estimation of effective stack height and ingx
depths.

t of

Module-3

Sampling: Sampling of particulate and gaseous pollutantsciGt@mbient & indoor air pollution), Monitoring
and analysis of air pollutants (BM PM,o, SO, NOx, CO, NH). Development of air quality models-Gauss
dispersion model-Including Numerical problems.

)
an

Module-4

Control Techniques: Particulate matter and gaseous pollutants- settthgmbers, cyclone separatd
scrubbers, filters & ESP - Including Numerical gdesbs. Site selection for industrial plant location.

Module-5

Air pollution due to automobiles, standards andtrmdmmethods. Noise pollution- causes, effects aoitrol,
noise standards. Environmental issues, global desd=nvironmental laws and acts.

Course outcomesAfter studying this course, students will be alole t

1. Identify the major sources of air pollution and aratand their effects on health and environment.
2. Evaluate the dispersion of air pollutants in thre@phere and to develop air quality models.

3. Ascertain and evaluate sampling techniques for spmeric and stack pollutants.

4. Choose and design control techniques for partiewdat! gaseous emissions.

Question paper pattern:
* The question paper will have ten full questionsyag equal marks.
» Each full question will be for 20 marks.
* There will be two full questions (with a maximumfotir sub- questions) from each module.
» Each full question will have sub- question covertighe topics under a module.
» The students will have to answer five full quessioselecting one full question from each module.

Textbooks:

1. M. N.Rao and H V N Rao, “Air pollution”, Tata Mc-@&w Hill Publication.
2. H. C. Perkins, “Air pollution”. Tata McGraw Hill Rulication.
3. Mackenzie Davis and David Cornwell, “Introduction Environmental Engineering” McGraw-Hill Co.

Reference Books:

1. Noel De Nevers, “Air Pollution Control EngineeringVaveland Pr Inc.
2. Anjaneyulu Y, “Text book of Air Pollution and ContrTechnologies”, Allied Publishers.




B. E. CIVIL ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)

SEMESTER - VI
PAVEMENT MATERIALS AND CONSTRUCTION
Course Code 18CV733 CIE Marks 40
Teaching Hours/Week (3:0:0) SEE Marks 60
Credits 03 Exam Hours 03

Course Learning Objectives:
1. Expose students to different materials which asglus pavement construction, impart knowledge abwait

engineering properties required.

2. To train students to perform various types of bitnous mix designs as per the guidelines (MORTH).

3. Student will get knowledge about different highveaystruction equipment with their suitability and
adaptability in various field scenarios.

4. Expose students to construction practice and gquatiitrol aspects of embankment, flexible and rigaglement
as per the required specifications (MORTH).

5. To introduce students to possible improvisationanious layers of pavement to increase the stractirength
by the use of non basic materials (DLC, polythdreess).

Module-1

Pavement Materials
Aggregates-Origin, Classification, Requirements, propertiesl aests on Road aggregates, Concepts of size
gradation- design gradation, maximum aggregate aggregate blending by different methods to mpeti§ication.

Bitumen and Tar- Origin, Preparation, Properties and Chemical Gtut®n of bituminous road binders

Requirements.

Module-2

Bituminous emulsion and Cutback- Preparation, Characteristics, uses and test. @\dheof bitumen binders tp

road aggregates, Adhesion failure, Mechanism gipstrg, tests and methods of improving adhesion.

Module-3

Bituminous mixes: Mechanical properties, dense and open textured snifexibility and brittleness, (No

Hveemstabilo meter and Hubbar- field tests) bitwous mixes, Design methods using Rothfutch’s metdd and
specification, Marshall mix design criteria, voimlsmineral aggregates, voids in total mix, densikyw, stability,
percentage voids filled with bitumen. Problems bowee.

Module-4

Equipments in highway construction: Various types of equipments for excavation, graging compaction- the

working principles, advantages and limitations. Ggeequipment for bituminous and cement concrateement and

stabilized soil road construction.

and

U

=

Sub grade: Earthwork grading and Construction of embankmentsauts for roads, Preparation of subgrade, quality

control tests.

Module-5

Flexible Pavements:Specifications of materials, Construction method &eld control checks for various types
flexible pavement layers.

Cement Concrete Pavements:Specifications and method of cement concrete pamtroenstruction (PQG
importance of providing DLC as sub base and pohghin layer between PQC and sub base). Qualitjralaests,
Construction of various types of joints.

of

Course outcomes At the end of the course the student will be abie t
1. Students will be able to evaluate and assess ti@b#ity of any pavement material to be used imimas

components of pavement by conducting required tesper I1S,IRC specifications

2. Students will be able to formulate the proportiohdifferent sizes of aggregates to suit gradatidieria for
various mixes as per MORTH and also design bituosnuixes.

3. Students will be competent to adapt suitable moteaiinique and equipment for speedy and economic
construction.

4. Student will be able to execute the constructioerabankment, flexible, rigid pavement and perfoequired

quality control tests at different stages of pavenhoenstruction.




Question paper pattern:
« The question paper will have ten full questionsyiag equal marks.
e Each full question will be for 20 marks.
e There will be two full questions (with a maximumfofir sub- questions) from each module.
e Each full question will have sub- question coverdtighe topics under a module.
« The students will have to answer five full quessioselecting one full question from each module.

Textbooks:

1. Highway Engineering- Khanna, S.K., and Justo, C.EN&8m Chand and Bros. Roorkee.
2. Construction Equipment and its Management- Shag,;Khanna Publishers.

3. Hot Mix Asphalt Materials, Mixture Design and Canstion- Freddy L. Roberts, Kandhal, P.S: Universit
Texas Austin, Texas. NAPA Education Foundation laanhMaryland.

Reference Books

1. RRL, DSIR, ‘Bituminous Materials in Road Constrocti, HMSO Publication.
2. RRL, DSIR, ‘Soil Mechanics for Road Engineers’, HOI®ublication.
3. Relevant IRC codes and MoRT& H specifications.

Web links and Video Lectures:

1. http://nptel.ac.in/courses.php?disciplinelD=111

2. http://mww.class-central.com/subject/math(MO®PCs
3. http://academicearth.org/

4. VTU EDUSAT PROGRAMME- 2C




B. E. CIVIL ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)

SEMESTER - VI
GROUND WATER HYDRAULICS
Course Code 18CV734 IA Marks 40
Teaching Hours/Week(L:T:P) (3:0:0) Exam Marks 60
Credits 03 Exam Hours 03

Course Learning Objectives: This course will enable students
1. To characterize the properties of ground wateraandfers.
2. To quantify the ground water flow.
3. To locate occurrence of ground water and augmenirgt water resources.
4. To synthesize ground water development methods.

Module -1

Introduction: Importance, vertical distribution of subsurface evatoccurrence in different types of rog
and soils, definitions-aquifers, aquifuge, aquitaguiclude, confined and Unconfined aquifers.

ks

Module -2

Fundamentals of Ground Water Flow: Aquifer parameters, specific yield and specifiengion, porosity,
storage coefficient, derivation of the expressi@arcy’'s law, hydraulic conductivity, coefficient
permeability and intrinsic permeability, transmiiskdy, permeability in isotropic, anisotropic laysl soils.

Module -3

Well Hydraulics: Steady Flow, Radial flow in confined and unconfireglifers, pumping test Unstea
Flow, General equation, derivation; thesis methodoper and Jacob method, Chow’s method, solutig
unsteady flow equations, leakyaquifers (only intrctibn), interference of well, image well theory.

Module -4

Ground Water Exploration: Seismic method, electrical resistively method, @®hgsical techniqueg
electrical logging, radioactive logging, inductilmyging, sonic and fluid logging.

Module -5

Ground Water Development: Types of wells, methods of construction, tube wlelign, dug wells, pump
for lifting water, working principles, power regament, Conjunctive use, necessity, techniques
economics.

Ground Water Recharge: Artificial recharge, Rainwater harvesting for grdumater recharge.

and

Course outcomes After studying this course, students will be aiole
1. Find the characteristics of aquifers.

2. Estimate the quantity of ground water by varioushods.

3. Locate the zones of ground water resources.

4. Select particular type of well and augment the gdowater storage.

Question paper pattern:
» The question paper will have ten full questionsyag equal marks.
» Each full question will be for 20 marks.
* There will be two full questions (with a maximumfotir sub- questions) from each module.
» Each full question will have sub- question covertighe topics under a module.
» The students will have to answer five full quessioselecting one full question from each module.

Textbooks:

1. H.M. Raghunath, “Ground Water”, Wiley Eastern Pciion, New Delhi.
2. K. Todd, “Ground Water Hydrology”, Wiley and Somgw Delhi.
3. Bower. H., “Ground Water Hydrology” McGraw Hill, MeDelnhi.

Reference Books:

1. GargSatyaPrakash, “Ground Water and Tube Wellsfo@xand IBH, New Delhi.
2. W. C. Walton, “Ground Water Resources and EvaluatcGraw Hill, Delhi.

3. Michel, D. M., Khepar, S. D., Sondhi, S. K., “Wai#kells and Pumps” McGraw Hill, Delhi.




B. E. CIVIL ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)

SEMESTER - VI
MASONRY STRUCTURES
Course Code 18CV735 CIE Marks 40
Teaching Hours/Week(L:T:P) (3:0:0) SEE Marks 60
Credits 03 Exam Hours 03

Course Learning Objectives:This course will enable students to

1. Understand properties of masonry units, strengthfactors affecting strength.

2. Understand design criteria of various types of wabjected to different load system.

3. Impart the culture of following the codes for stydn serviceability and durability as an ethics.

4. Provide knowledge in analysis and design of masoslgments for the success in competitive
examinations.

Module-1

Masonry Units, Materials, types and masonry constration: Bricks, Stone and Block masonry units-
strength, modulus of elasticity and water absomptbd masonry materials—classification and propsraé
mortars. Defects and Errors in masonry constructiazracks in masonry, types, reason for cracking|,
methods of avoiding cracks.
Strength and Stability: Strength and stability of axially loaded masonnfisyaeffect of unit strength, mortar
strength, joint thickness, rate of absorption, effef curing, effect of ageing, workmanship. Congsiee
strength formulae based on elastic theory and érapformulae.

Module-2

Permissible stresse: Types of walls, permissible compressive stressgsst reduction and shape
modification factors, increase in permissible stessfor eccentric vertical and lateral load, pesible
tensile stress and shear stresses.

Design Considerations:Effective height of wall sand columns, openings walls, effective length,

effective thickness, slenderness ratio, eccentri¢ttad dispersion, arching action in lintels. Reobs on
design consideratiorfor solid walls, cavity wallswall with pillars.

Module-3

Load considerations and design of Masonry subjecteid axial loads Design criteria, design examples of
walls under UDL, solid walls, cavity walls, solicalsupported at the ends by cross wall, walls \pi#Ts.

Module-4

Design of walls subjected to concentrated axial loa: Solid walls, cavity walls, solid wall supportedthe

ends by cross wall, walls with piers, design oflwath openings. o _
DeS|%n of walls subjected to eccentric loadfesign criteria — stress distribution under eceemvads
—Problem onec centrically loade( solid walls, cavity walls, walls witt piers

Module-5

Design of Laterally and transversely loaded wall: Design criteria, design of solid wall under wind
loading, design of shear wall — design of compowatls.

Introduction to reinforced brick masonry, lintelsdaslabs.

In-filled frames: Types — modes of failures — dasigiteria of masonry retaining walls.

Course outcomesAfter studying this course, students will be alole t

Select suitable material for masonry constructipmiderstanding engineering properties.
Compute loads, load combinations and analyze thes&s in masonry.

Design masonry under compression (Axial load) fmiaus requirements and conditions.
Design masonry under bending (Eccentric, latemnansverse load) for various requirements and
conditions.

5. Assess the behavior of shear wall and reinforcesbmgy.

e

Question paper pattern:
» The question paper will have ten full questionsyéag equal marks.
» Each full question will be for 20 marks.
» There will be two full questions (with a maximumfofir sub- questions) from each module.
» Each full question will have sub- question coveriighe topics under a module.
» The students will have to answer five full quessioselecting one full question from each module.




Textbooks:

1. Dayaratnam P, “Brick and Reinforced Brick StructiteScientific International Pvt. Ltd.
2.M. L. Gambhir, “Building and Construction Material&1cGraw Hill education Pvt. Ltd.

Reference Books:
1. Henry, AW., “Structural Masonry”, Macmillan Edugat Ltd.,1990.
2. 1S 1905-1987 “Code of practice for structural ugaun-reinforced masonry- (3rd revision) BIS, New

Delhi.
3. SP20(S&T)-1991,“Hand book on masonry design andtmction(f‘trevision) BIS, New Delhi.




B. E. CIVIL ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)

SEMESTER - VII
EARTHQUAKE ENGINEERING
Course Code 18CV741 CIE Marks 40
Teaching Hours/Week(L:T:P) (3:0:0) SEE Marks 60
Credits 03 Exam Hours 03

Course Learning Objectives: This course will enable students to learn about

1. Fundamentals of engineering seismology

2. lIrregularities in building which are detrimentalite earthquake performance

3. Different methods of computation seismic lateratés for framed and masonry structures
4. Earthquake resistant design requirements for RGIMasonry structures

5. Relevant clauses of IS codes of practice pertiteeaarthquake resistant design of structures

Module -1

Engineering SeismologyTerminologies (Focus, Focal depth, Epicenter, e@auses of Earthquakes; Thegry

of plate tectonics; Types and characteristics $allassification of Earthquakes; Major past ear#tkgs and
their consequences; Types and characteristicsimhgewaves; Magnitude and intensity of earthquakesal
site effects; Earthquake ground motion charactesishmplitude, frequency and duration; Seismiciagrmap
of India; (Problems on computation of wave vel@astiLocation of epicenter, Magnitude of earthquake)

Module -2

Response SpectrumBasics of structural dynamics; Free and forcedation of SDOF system; Effect of

frequency of input motion and Resonance; Numer@adluation of response of SDOF system (Lin
acceleration method), Earthquake Response spectgfinition, construction, Characteristics and lagaion;
Elastic design spectrum.

Module -3

Seismic Performance of Buildings and Over View of 3-1893 (Par-1): Types of damages to buildir]
observed during past earthquakes; Plan irregudaritinass irregularity; stiffness irregularity; Cept of soft
and weak storey; Torsional irregularity and its semuences; configuration problems; continuous |oeith;
Architectural aspects of earthquake resistant mgk] Lateral load resistant systems. Seismic de
philosophy; Structural modeling; Code based seistegign methods.

Module -4

Determination of Design Lateral Forces:Equivalent lateral force procedure and dynamicyasiglprocedure|

Step by step procedures for seismic analysis obRielings using Equivalent static lateral force hwet and
response spectrum methods (maximum of 4 storeysvahdut infill walls).

Module -5

Earthquake Resistant Analysis and Design of RC Budings: Typical failures of RC frame structure
Ductility in Reinforced Concrete, Design of DuctiReinforced Concrete Beams, Seismic Design of [&u
Reinforced Concrete column, Concept of weak bemomg column, Detailing of Beam-Column Joints
enhance ductility, Detailing as per 1S-13920. Rgtnog of RC buildings

Earthquake Resistant Design of Masonry Buildings:Performance of Unreinforced, Reinforced, In
Masonry Walls, Box Action, Lintel and sill Banddastic properties of structural masonry, laterad@nalysis
Recommendations for Improving performance of MagoBuildings during earthquakes; Retrofitting
Masonry buildings.

ear

g
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Course outcomes After studying this course, students will be aiole

1. Acquire basic knowledge of engineering seismology.

2. Develop response spectra for a given earthqualehistory and its implementation to estimate respasf
a given structure.

3. Understanding of causes and types of damages iloecigineering structures during different earthc
scenarios.

4. Analyze multi-storied structures modeled as shemmés and determine lateral force distribution tu
earthquake input motion using 1S-1893 procedures.

11

5. Comprehend planning and design requirements ohaaake resistant features of RCC and Masg

Nry




structures thorough exposure to different IS-cadgwactices.

Question paper pattern:
* The question paper will have ten full questionsyag equal marks.
» Each full question will be for 20 marks.
* There will be two full questions (with a maximumfotir sub- questions) from each module.
» Each full question will have sub- question covertighe topics under a module.
» The students will have to answer five full quessioselecting one full question from each module.

Textbooks:

1. Pankaj Agarwal and Manish Shrikande, “Earthquakéstant design of structures”, PHI India.

2. S.K. Duggal, “Earthquake Resistant Design of Stmgt”, Oxford University Press

3. Anil K. Chopra, “Dynamics of Structures: Theory afgplications to Earthquake Engineering”, Pear
Education, Inc.

4. T. K. Datta, “Seismic Analysis of Structures”, JOMiley & Sons (Asia) Ltd.

Reference Books:

1. David Dowrick, “Earthquake resistant design anll resduction”, John Wiley and Sons Ltd.

2.C. V. R. Murty, Rupen Goswami, A. R. Vijayanarayar&aVipul V. Mehta, “Some Concepts in Earthqug
Behaviour of Buildings”, Published by Gujarat Stddisaster Management Authority, Government
Guijarat.

3.1S-13920 — 2016, Ductile Detailing of Reinforcedn€rete Structures Subjected to Seismic Forces,
New Delhi.

4.1S-1893 — 2016, Indian Standard Criteria for Eantliee Resistant Design of Structures, Part-1, Bi&y
Delhi.

5.1S- 4326 — 2013, Earthquake Resistant Design amdt@etion of Buildings, BIS, New Delhi.

6.1S-13828 — 1993, Indian Standard Guidelines forrtmimg Earthquake Resistance of Low Strength Mas
Buildings, BIS, New Delhi.

ke
of
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7.1S-3935 — 1993, Repair and Seismic StrengthenirBudélings-Guidelines, BIS, New Delhi.




B. E. CIVIL ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)

SEMESTER - VI
DESIGN CONCEPT OF BUILDING SERVICES
Course Code 18CV742 CIE Marks 40
Teaching Hours/Week(L:T:P) (3:0:0) SEE Marks 60
Credits 03 Exam Hours 03

Course Learning Objectives: This course will enable students to
1. Learn the importance of sanitation, domestic wsigply, and plumbing and fire services.
2. Understand the concepts of heat, ventilation andaditioning.
3. Develop technical and practical knowledge in BuitgdServices.

Module -1

Water Supply and its Services.
Water requirements for different types of buildingemple method of removal of impurities, water ingv
practices and their potential Service connecti@mfrmains, sump and storage tank, types and sizeges,
special installation in multistoried buildings. Ma#l, types of fixtures and fitting for a contemaxy bathroom-
taps —quarter turn, half turn, ceramic, foam flow, ot water mixer, hand shower Rainwater harmgsto
include roof top harvesting, type of spouts, siesinwater pipes and typical detail of a watenkating pit.

Module -2

Heat Ventilation and Air Conditioning (HVAC):

Behaviour of heat propagation, thermal insulatingterials and their co-efficient of thermal condutyi
General methods of thermal insulation: Thermal lamtson of roofs, exposed walls. Ventilation: Defion and
necessity, system of ventilation. Principles of @nditioning, Air cooling, Different systems of aing and
distribution, Essentials of air-conditioning system

Module -3

Electrical and Fire Fighting Services:

Electrical systems, Basics of electricity, singlee phase supply, protective devices in electiitgthllation,
Earthing for safety, Types of earthing, ISI Spexifions. Electrical installations in buildings, Bgoof wires,
Wiring systems and their choice, planning electngaing for building, Main and distribution boardBrinciples
of illumination.

Classification of buildings based on occupancy,seauof fire and spread of fire, Standard fire, Figating,
protection and fire resistance, Firefighting equémtnand different methods of fighting fire., mearisescape
alarms, etc., Combustibility of materials, Struatuglements and fire resistance, Fire escape rangt®lementg
planning and design. Wet risers, dry risers, spensk heat detector, smoke detectors, fire dampieesdoors,
etc. Provisions of NBC.

Module -4

Plumbing and Fire Fighting Layout of Simple Buildings:
Application of above studies in preparing layoud aetails - Plumbing layout of residential and jublildings,
Fire fighting layout, Reflected ceiling plan of skeodetectors / sprinklers, etc.

Module -5

Engineering Services:engineering services in a building as a systents | #scalators, cold and hot wa|
systems, waste water systems and electrical systems
Pumps and Machineries: Reciprocating, Centrifuff@ep well, Submersible, Automatic pumps, Sewei
pumps, Compressors, Vacuum pump — their selectistallation and maintenance — Hot water boiler
Classification and types of lifts, lift codes, rsllstructural provision: escalators, their usesesygnd sizes, safe
norms to be adopted — Social features requiredpfoysically handicapped and elderly, DC/AC motq
Generators,

Building Maintenance: Preventive and protective maintenance, Schedaled contingency maintenan
planning, M.I.S. for building maintenance. Maintapa standards. Economic maintenance decisions.

ter
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Course Outcomes After studying this course, students will be atole
1. Describe the basics of house plumbing and wasterwatlection and disposal.
Discuss the safety and guidelines with respedtécsifety.

2.
3. Describe the issues with respect to quantity okwahin water harvesting and roof top harvesting.
4. Understand and implement the requirements of tHectamafort in buildings.




Question paper pattern:
* The question paper will have ten full questiongyeag equal marks.
» Each full question will be for 20 marks.
* There will be two full questions (with a maximumfotir sub- questions) from each module.
» Each full question will have sub- question coveratighe topics under a module.
» The students will have to answer five full quessioselecting one full question from each module.

Reference Books:

1. National Building Code.

Charangith shah, Water supply and sanitary engimggeBalgotia publishers.

Kamala & D L Kanth Rao, Environmental Engineerifigta McGraw Hill publishing co. Ltd.
Technical teachers Training Institute (Madras),iEonmental Engineering, Tata McGraw Hill publishing
Co. Ltd.

M. David Egan, Concepts in Building Fire Safety.

O. H. Koenigsberger, “Manual of Tropical HousinglaBuilding”, Longman Group United Kingdom.
V. K. Jain, Fire Safety in Building 2edition, Newg# International Publishers.

E. G. Butcher, Smoke control in Fire-safety Design.

E. R. Ambrose, Heat pumps and Electric Heatingn dotd Wiley and Sons Inc, New York.

10 Handbook for Building Engineers in Metric systeM8C, New Delhi.

PwnN
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B. E. CIVIL ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)

SEMESTER - VII
REINFORCED EARTH STRUCTURES
Course Code 18CV743 CIE Marks 40
Teaching Hours/Week(L:T:P) (3:0:0) SEE Marks 60
Credits 03 Exam Hours 03

Course Learning Objectives: This course will enable students to;
1. Create an understanding of the latest technique asiceinforcing the sail;

2. Analyze the concept of RE so as to ascertain #tabfl RE structures;

3. Understand the different reinforcing materials et be used efficiently in soils.

4. Understand design concepts of different RE strestuncluding introductory concepts of Foundatipns
resting of RE soil bed.

Module -1

Basics of Reinforced Earth Construction:Definition, Historical Background, Components, Manlsm and
Concept, Advantages and Disadvantage of reinfaeegith Construction, Sandwich technique for clayaly s
Geosynthetics and Their FunctionsHistorical developments, Recent developments, faahuring process
woven &non-woven, Raw materials —Classification dta®n materials type — Metallic and Non-metallic,
Natural and Man-made, Geosynthetics.

Properties and Tests on MaterialsProperties — Physical, Chemical, Mechanical, Hylitattndurance an
Degradation requirements, Testing & Evaluationropgrties.

—

Module -2

Design of Reinforced Earth Retaining Walls: Concept of Reinforced earth retaining wall, Intéraad
external stability, Selection of materials, Typidakign problems

Soil Nailing Techniques: Concept, Advantages & limitations of soil nailingchniques, comparison of so
nailing with reinforced soil, methods of soil nagj Construction sequence, Components of systersighd
aspects and precautions to be taken.

(LA

Module -3

Design of Reinforced Earth FoundationsModes of failure of foundation, Determination ofde induced in
reinforcement ties — Location of failure surfacendion failure and pull out resistance, lengthiefand its
curtailment, Bearing capacity improvement in soitss General guidelines.

Module -4

Geosynthetics for Roads and SlopesRoads - Applications to Temporary and Permanentdsio®ole of
Geosynthetic in enhancing properties of road, ocbraf mud pumping, Enhancing properties of subgrade
Design requirements Slopes — Causes for sloperdailmprovement of slope stability with Geosyntbeti
Drainage requirements, Construction technique. Bifjumerical Stability Checking Problems on Reinéaf
Slopes.

Module -5

Geosynthetics- filter, drain and landfills : Filter & Drain — Conventional granular filter desigriteria,
Geosynthetic filter design requirements, Drain diilter properties, Design criteria — soil retention
Geosynthetic permeability, anti clogging, survivégpiand durability (No Numerical Problems)

Landfills — Typical design of Landfills — Landfillner & cover, EPA Guidelines, Barrier walls foristing
landfills and abandoned dumps (No Numerical Probjem

Course outcomes After studying this course, students will be alote
1. identify, formulate reinforced earth techniquestthee suitable for different soils and in different

structures;
understand the laboratory testing concepts of $yathetics

design RE retaining structures and Soil Nailingasgts
Determine the load carrying capacity of Foundati@ssing on RE soil bed.
asses the use of Geo synthetics in drainage regemts and landfill designs

A

Question paper pattern:
* The question paper will have ten full questionsyag equal marks.
» Each full question will be for 20 marks.




There will be two full questions (with a maximumfofir sub- questions) from each module.
Each full question will have sub- question coveréighe topics under a module.
The students will have to answer five full questioselecting one full question from each module.

Textbooks:

1. Koerner. R.M, “Design with Geo synthetics”, Prirtdall Publications

2. Koerner. R.M. &Wesh, J.P, “Construction and Geotézdl Engineering using synthetic fabrics”, Wil
Inter Science, New York,.

3. Sivakumar Babu G. L., “An introduction to Soil Rircement and Geo synthetics”, Universities Pr
Hyderabad

4. Swami Saran, “Reinforced Soil and its EngineeApplications”, I. K. International Pvt. Ltd, New e

5. Venkattappa Rao, G., & Suryanarayana Raju., G. \E8gineering with Geo synthetics”, Tata McGrg

Hill publishing Company Limited., New Delhi.

Reference Books:

9

y

eSS,

AW

1.
2.
3.

4.
5.
6

Jones, “Earth reinforcement and Soil structurddEE Butterworths, London
Ingold, T.S. & Millar, K.S, “Geotextile Hand Book'Thomas, Telford, London.
Hidetoshi Octial, Shigenori Hayshi& Jen Otani, “BaReinforcement Practices”,Vol. |, A.A. Balkem
Rotterdam

Bell F.G, “Ground Engineer’s reference Book”, Butterths, London
Ingold, T.S, “Reinforced Earth”, Thomas, Telforayridon.

al

Sarsby R W- Editor, “Geo synthetics in Civil Engén@g”, Wood head Publishing Ltd & CRC Press, 20




B. E. CIVIL ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)

SEMESTER - VI
DESIGN OF HYDRAULIC STRUCTURES
Course Code 18CV744 CIE Marks 40
Teaching Hours/Week(L:T:P) (3:0:0) SEE Marks 60
Credits 03 Exam Hours 03
CREDITS -03

Course Learning Objectives: This course will enable students to;
1. Analyze and design gravity dams.

2. Find the cross-section of earth dam and estimatsabpage loss.
3. Design spillways and aprons for diversion works.

4. Design CD works and chose appropriate canal reégalatorks.

Module -1

Gravity Dams: Introduction, forces acting on dam, cause of failudesign principles, principal and sh¢
stresses. Elementary profile and practical prafila gravity dam. Drainage galleries, joints invgtyadams.

zal

Module -2

Earth Dams: Introduction, causes of failure of earth dams,iprielary section, Determination of parametric li
by Casagrande’s method. Estimation of seepage.

Module -3

Spillways: Types, Design of Ogee spillway, Upstream and dowast profiles, Energy dissipation devices.
Diversion Headworks: Design of aprons- Bligh’s and Koshla’'s theory, Sienproblems.

Module -4

Cross Drainage Works: Introduction, Type of C.D works, Design consideyasi for C.D works. Transitio
formula design of protection works, Design of oafjueduct.

Module -5

Canal Regulation Works: Introduction, Function of a regulator.
Canal falls: Necessity and types.
Canal outlets: Necessity and types.

Course outcomes After studying this course, students will be alote
1. Check the stability of gravity dams and designdam.
2. Estimate the quantity of seepage through earth dams
3. Design spillways and aprons for various diversiamks.
4. Select particular type of canal regulation workdanal network.

Question paper pattern:
» The question paper will have ten full questionsyéag equal marks.
» Each full question will be for 20 marks.
» There will be two full questions (with a maximumfofir sub- questions) from each module.
» Each full question will have sub- question coveriighe topics under a module.
» The students will have to answer five full quessioselecting one full question from each module.

Textbooks:

1. S. K. Garg, “Irrigation Engineering and Hydraulizu@®tures”, Khanna Publishers, New Delhi.
2. Punmia and Pandey Lal, “Irrigation and Water Polgmgineering” Lakshmi Publications, New Delhi.
3. K. R. Arora. “Irrigation, Water Power and Water Beces Engineering” Standard Publications, New De

Reference Books:

1. R. K. Sharma, “Text Book of Irrigation Engineeriagd Hydraulic Structures”, Oxford and IBH, Ne
Delhi.

PW

2. P.N. Modi, “Irrigation, Water Resources and Wd&ewer”, Standard Book House, New Delhi.




B. E. CIVIL ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)

SEMESTER - VI
URBAN TRANSPORT PLANNING
Course Code 18CV745 CIE Marks 40
Teaching Hours/Week(L:T:P) (3:0:0) SEE Marks 60
Credits 03 Exam Hours 03

Course Learning Objectives: This course will enable students to;

5. Understand and apply basic concepts and methad¥ah transportation planning.

6. Apprise about the methods of designing, conductind administering surveys to provide the d
required for transportation planning.

7. Understand the process of developing an organizatthematical modelling approach to solve se
urban transportation planning problem.

8. Excel in use of various types of models used fvdl forecasting, prediction of future travel paige

ata

ect

Module -1

Urban transport planning: Urbanization, urban class groups, transportatimblpms and identification
impacts of transportation, urban transport syste&nrpng process, modeling technigues in planningpad
mass transportation systems: urban transit problems| demand, types of transit systems, puplivate,
para-transit transport, mass and rapid transitesyst BRTS and Metro rails, capacity, merits
comparison of systems, coordination, types of cioattbn.

and

Module -2

Data Collection And Inventories: Collection of data — Organisation of surveys amlsis, Study Area
Zoning, Types and Sources of Data, Road Side letes; Home Interview Surveys, Commercial Vehi
Surveys, Sampling Techniques, Expansion Factorsiiracy Checks, Use of Secondary Sources, Econ
data — Income — Population — Employment — Vehickn €& Ship.

cle
pmic

Module -3

Trip Generation & Distribution : UTPS Approach, Trip Generation Analysis: Zonal ddts, Category
Analysis, Household Models, Trip Attraction modélmmercial Trip Rates; Trip Distribution by Grdw
Factor MethodsProblems on above.

Module -4

Trip Distribution : Gravity Models, Opportunity Models, Time Functitieration Models. Travel demar
modeling: gravity model, opportunity models, Dedliree diagram. Modal split analysi®roblems on
above.

d

Module -5

Traffic Assignment: Diversion Curves; Basic Elements of Transport NekwpoCoding, Route Propertie
Path Building Criteria, Skimming Tree, All-or-Notlg Assignment, Capacity Restraint Techniqy
Reallocation of Assigned Volumes, Equilibrium Assigent. Numerical problems on Traffic Assignme
Introduction to land use planning models, landarse transportation interaction.

es,
nt.

Course outcomes After studying this course, students will be alote
5. Design, conduct and administer surveys to providedata required for transportation planning.
6. Supervise the process of data collection abouettaehavior and analyze the data for use in tramsp
planning.
7. Develop and calibrate modal split, trip generatates for specific types of land use developments.
8. Adopt the steps that are necessary to completegateym transportation plan.

Question paper pattern:
* The question paper will have ten full questionsyag equal marks.
» Each full question will be for 20 marks.
* There will be two full questions (with a maximumfotir sub- questions) from each module.
» Each full question will have sub- question covertighe topics under a module.
» The students will have to answer five full quessioselecting one full question from each module.

Textbooks:




Kadiyali. L. R., ‘Traffic Engineering and Transpatibn Planning’, Khanna Publishers, New Delhi.
Hutchinson, B.G, ‘Introduction to Urban System Riiaug’, McGraw Hill.

Khisty C.J., ‘Transportation Engineering — An Irdugtion’ Prentice Hall.

. Papacostas, ‘Fundamentals of Transportation Plghiiata McGraw Hill.

No gk

Reference Books:

3. Mayer M and Miller E, ‘Urban Transportation Plangir® decision oriented Approach’, McGraw Hill.
4. Bruton M.J., ‘Introduction to Transportation Plangi, Hutchinson of London.
5. Dicky, J.W., ‘Metropolitan Transportation Planningata McGraw Hill.




B. E. CIVIL ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)

SEMESTER - VI
FINITE ELEMENT METHOD
Course Code 18CV751 CIE Marks 40
Teaching Hours/Week(L:T:P) (3:0:0) SEE Marks 60
Credits 03 Exam Hours 03

Course Learning Objectives: This course will enable students to;

Develop analytical skills.

Learn principles of analysis of stress and strain.

Develop problem solving skills.

Understand the principles of FEM for one and twuoetisional problems.

EaE N

Module -1

Theory of elasticity concepts, Energy principlesiyRigh - Ritz Method, Galerkin method and finitereent
method, steps in finite element analysis, displasgrapproach, stiffness matrix and boundary caouti

Module -2

Discritisation; finite representation of infinit@ties and discritisation of very large bodies, Kat€oordinates
Shape functions; polynomial, LaGrange and Seretydipone dimensional formulations; beam and trugh
numerical examples.

Module -3

2D formulations; Constant Strain Triangle, Linearafh Triangle, 4 and 8 noded quadrilateral elemg
Numerical Evaluation of Element Stiffness -Compiotabf Stresses, Static Condensation of nodesadagon
technique, Axisym metric Element.

Module -4

Isopara metric concepts; is opera metric, sub petrdgerand super parametric elements, Jacobianfinanation
matrix, Stiffness Matrix of Isopara metric Elemertsimerical integration by Gaussian quadrature fadeone,
two and three dimensional problems.

Module -5

Techniques to solve nonlinearities in structurastemns; material, geometric and combined non libeg
incremental and iterative technigues.
Structure of computer program for FEM analysiscdetion of different modules, exposure to FEM a@tes.

Course outcomes The student will have the knowledge on advancetthoaks of analysis of structures.

Question paper pattern:
» The question paper will have ten full questionsyéag equal marks.
» Each full question will be for 20 marks.
» There will be two full questions (with a maximumfofir sub- questions) from each module.
» Each full question will have sub- question coveriighe topics under a module.
» The students will have to answer five full quessioselecting one full question from each module.

Textbooks:

1. Krishnamoorthy C.S., “Finite Element analysisTata McGraw Hill
2. Desai C &Abel J F.," Introduction to Finite elemé&fethod" , East West Press Pvt. Ltd.,
3. Cook R D et.al. “Concepts and applications of nitEiElement analysis”, John Wiley.

Reference Books:

1. Daryl L Logan, “A first course on Finite element ed”, Cengage Learning.

2. Bathe K J - “Finite Element Procedures in Ergiting analysis”- Prentice Hall.

nt
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B. E. CIVIL ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)

SEMESTER - VI
NUMERICAL METHODS AND APPLICATIONS
Course Code 18CV752 CIE Marks 40
Teaching Hours/Week(L:T:P) (3:0:0) SEE Marks 60
Credits 03 Exam Hours 03

Course Learning Objectives:This course aims at providing the necessary basicapts of a few numeric
methods and give procedures for solving numeriddiffierent kinds of problems occurring in enginegrand
technology

1=

Module -1

Solution of Equations and Eigen value ProblemsSolution of algebraic and transcendental equatibixed
point iteration method, Newton Raphson method, t8niuof linear system of equations, Gauss elimora
method, Pivoting, Gauss Jordan method — Iteratiethads of Gauss Jacobi and Gauss Seidel - M
Inversion by Gauss Jordan method.

fi
atrix

Module -2

Interpolation and Approximation: Interpolation with unequal intervals - Lagrangeteipolation — Newton’s

divided difference interpolation — Cubic Splinetnterpolation with equal intervals - Newton’'s fomdaand
backward difference formulae.

Module -3

Numerical Differentiation and Integration: Approximation of derivatives using interpolationlymomials -
Numerical integration using Trapezoidal, Simpsdli3 rule — Romberg’s method - Two point and thremtp
Gaussian quadrature formulae — Evaluation of domibdgrals by Trapezoidal and Simpson’s 1/3 rules.

Module -4

Initial Value Problems for Ordinary Differential Eq uations : Single Step methods - Taylor’s series method -

Euler's method - Modified Euler's method — Fourtider Runge-Kutta method for solving first order atjens

- Multi step methods - Milne’s and Adams-Bash foptedictor corrector methods for solving first arde

equations.

Module -5

Boundary Value Problems in Ordinary and Partial Differential Equations:

Finite difference methods for solving two-pointdar boundary value problems - Finite differencdnegues
for the solution of two dimensional Laplace’s andisBon’'s equations on rectangular domain —
dimensional heat flow equation by explicit and impl(Crank Nicholson) methods — One dimensional/av
equation by explicit method.

Dne

Course Outcomes After studying this course, The students will haveclear perception of the power
numerical techniques, ideas and would be able naodstrate the applications of these techniquesdblgms
drawn from Industry, management and other engingéiglds.

Question paper pattern:
« The question paper will have ten full questionsyiag equal marks.
e Each full question will be for 20 marks.
e There will be two full questions (with a maximumfofir sub- questions) from each module.
e Each full question will have sub- question coverdtighe topics under a module.
« The students will have to answer five full quessioselecting one full question from each module.

Textbooks:

1. Grewal. B.S. and Grewal. J.S., "Numerical methad&rigineering and Science", Khanna
Publishers, 9th Edition, New Delhi

2. Gerald. C. F., and Wheatley. P. O., "Applied NumwedrAnalysis", Pearson Education, Asia, 6th Edition
New Delhi.

Reference Books:

1. Chapra. S.C. and Canale. R. P., "Numerical MetlhadEngineers, Tata McGraw Hill, New Delhi.

2. 2. Brian Bradie. "A friendly introduction to Numeail analysis", Pearson Education, Asia, New Delhi.

3. Sankara Rao. K., "Numerical methods for Scientsid Engineers”, Prentice Hall of India Private, wN
Delhi.

e




B. E. CIVIL ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)

SEMESTER - VI
ENVIRONMENTAL PROTECTION AND MANAGEMENT
Course Code 18CV753 CIE Marks 40
Teaching Hours/Week(L:T:P) (3:0:0) SEE Marks 60
Credits 03 Exam Hours 03

Course Learning Objectives: This course will enable students to gain knowleshgEnvironmental protectio
and Management systems

-

Module -1

Environmental Management Standard: Unique Characteristics of Environmental ProblemsSystems
approach to Corporate environmental managemenasstfication of Environmental Impact Reduction Effo-
Business Charter for Sustainable Production ands@uption — Tools, Business strategy drivers andi&ar-
Evolution of Environmental Stewardship. Environna@ntanagement Principles - National policies

environment, abatement of pollution and consermatb resources - Charter on Corporate respongilitit

Environmental protection.

on

Module -2

Environmental Management Objective: Environmental quality objectives — Rationale ofivEonmental
standards: Concentration and Mass standards, Efflusd stream standards, Emission and ambient agtds)
Minimum national standardenvironmental performance evaluation: Indicatoesydhnmarking. Pollution contrg
Vs Pollution Prevention - Opportunities and Bagier Cleaner production and Clean technology, ciptire
loops, zero discharge technologies.

Module -3
Environmental Management Syster: EMAS, I1ISO 14000 - EMS as per ISO 14001- beneditd barriers o
EMS — Concept of continual improvement and pollutiprevention - environmental policy — initi

environmental review — environmental aspect andachpnalysis — legal and other requirements- albgstind
targets — environmental management programs - tgteucand responsibility — training awareness
competence- communication — documentation and deotirwontrol — operational control — monitoring 3
measurement — management review.

and
nd

Module -4

Environmental Audit: Environmental management system audits as i2lB911- — Roles and qualificatio
of auditors - Environmental performance indicatarsl their evaluation — Non conformance — Correctind
preventive actions -compliance audits — waste awghitl waste minimization planning — Environmentatiesnent
(form V) - Due diligence audit.

Module -5

Applications: Applications of EMS, Waste Audits and Pollution Ymation Control: Textile, Sugar, Pulp
Paper, Electroplating, , Tanning industry. Hazasd®astes - Classification, characteristics Treatnzand
Disposal Methods, Transboundary movement, disposal.

Course outcomes After studying this course, students will be aiote

1. Appreciate the elements of Corporate Environmévissiagement systems complying to international
environmental management system standards.

2. Lead pollution prevention assessment team and mgnéwaste minimization options.

3. Develop, Implement, maintain and Audit EnvironméManagement systems for Organizations.

Question paper pattern:
* The question paper will have ten full questionsyag equal marks.
» Each full question will be for 20 marks.
* There will be two full questions (with a maximumfotir sub- questions) from each module.
» Each full question will have sub- question coverafighe topics under a module.
» The students will have to answer five full quessioselecting one full question from each module.

Reference Books:

1. Christopher Sheldon and Mark Yoxon, “Installing Eommental management Systems — a step by step
guide” Earthscan Publications Ltd, London, 1999.
2. 1SO 14001/14004: Environmental management systeRegdirements and Guidelines — International




Organisation for Standardisation, 2004

ISO 19011: 2002, “Guidelines for quality and/or Eammental Management System auditing, Bureau of
Indian Standards, New Delhi, 2002

Paul L Bishop ,Pollution Prevention: Fundamentadd Bractice, McGraw- Hill International, Boston 020
Environmental Management Systems: An Implementa@oide for Small and Medium-Sized Organizatio

Second Edition, NSF International, Ann Arbor, Migan, January 2001.




B. E. CIVIL ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)

SEMESTER - VII
COMPUTER AIDED DETAILING OF STRUCTURES
Course Code 18CVL76 CIE Marks 40
Teaching Hours/Week(L:T:P) (0:2:2) SEE Marks 60
Credits 02 Exam Hours 03

Course Learning Objectives: This course will enable students to
1. Be aware of the Scale Factors, Sections of drawings
2. Draft the detailing of RC and Steel Structural memb

Module -1 Detailing of RCC Structures

* Beams — Simply supported, Cantilever and Continuous
* Slab — One way, Two way and One-way continuous.

» Staircase — Doglegged

¢ Cantilever Retaining wall

» Counter Fort Retaining wall

« Circular Water Tank, Rectangular Water Tank.

Module -2 Detailing of Steel Structures

1. Connections — Beam to beam, Beam to Column by Baltel Welded Connections.
Built-up Columns with lacings and battens

Column bases and Gusseted bases with bolted adédvebnnections.

Roof Truss — Welded and Bolted

Welded Plate girder

6. Gantry Girder

aprwnN

Course outcomes After studying this course, students will be aiote
» Prepare detailed working drawings

Question paper pattern:

1. Two questions shall be asked from each Module.

2. One full question should be answered from each Néodu
3. Each question carries 50 marks.

Textbooks:

1. N Krishna Raju, “Structural Design and Drawing @ifforced Concrete and Steel”, University Press
2. Krishna Murthy, “Structural Design and Drawing —r€eete Structures”, CBS Publishers, New Delhi

Reference Books:

1. SP 34: Handbook on Concrete Reinforcement and IbefaBureau of Indian Standards.

2. 1S 13920, Ductile Design And Detailing Of Reinfatic€oncrete Structures Subjected To Seismic For

Code Of Practice, Bureau of Indian Standard.

Ces -




B. E. CIVIL ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)

SEMESTER - VI
GEOTECHNICAL ENGINEERING LA BORATORY
Course Code 18CVL77 CIE Marks 40
Teaching Hours/Week(L:T:P) (0:2:2) SEE Marks 60
Credits 02 Exam Hours 03

Course Learning Objectives:This course will enable students to;

1. To carry out laboratory tests and to identify sailper IS codal procedures

2. To perform laboratory tests to determine index prtes of soil

3. To perform tests to determine shear strength andatiolation characteristics of soils

Modules

1. Field identification of soil, Specific gravity tegpycnometer and density bottle method).Water aul
determination by oven drying and Pycnometer methequld moisture meter method.

2. Grain sizcanalyst:
i. Sieve analysis
i. Hydro meter analysis

3. In-situ densit test:
i.  Core-cutter method
i. Sand replacement method

4. Consistency limits
i.  Liquid limit test(by Casagrande's and cone peretrahethod)

ii.  Plastic limit test
iii. Shrinkage limit test

5. Standaricompaction test (light and heavy compaci

6. Co-efficient of permeabllit tes
i.  Constant head test
i. Variable head test

7. Shear streng test:
i.  Unconfined compression test
i. Directshear test
ii. Triaxial test (unconsolidated undrained test only)

8. Consolidation test :To determine pre consolmapressure only(half an hour per loading-test).

9. Laboratory vane shear i

10. Demonstration of Swell pressure test, Stangarngtration test and boring equipn

Course outcomes Students will be able to conduct appropriate latooy#ield experiments and interpret
the results to determine
1. Physical and index properties of the soil
Classify based on index properties and field ideatiion
To determine OMC and MDD, plan and assess fieldpamtion program
Shearstrengthandconsolidationparameterstoasseggbftrddeformationcharacteristics

uestion paper pattern:
All experiments are to be included in the examoragxcept demonstration exercises.
» Candidate to perform experiment assigned to him.
» Marks are to be allotted as per the split up ofk@@hown on the cover page of answer script.

2.
3.
4,
5. In-situshear strength characteristics(SPT-Demotiaitra
Q

Reference Books:

1. Punmia B C, Soil Mechanics and Foundation Engingef2017),18 Edition, Laxmi Publications

co., New Delhi.

Lambe T.W., “Soil Testing for Engineers”, Wiley Eas Ltd., New Delhi.

Head K.H., “Manual of Soil Laboratory Testing” Vdl, Il lll, Princeton Press
BowlesJ.E.,“EngineeringPropertiesofSoilandTheirMeaments”,-McGrawHillBookCo.NewYork.
Relevan BIS Code: of Practice 1S-272( serie:

arowd




B. E. CIVIL ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)

SEMESTER - VIII
DESIGN OF PRE-STRESSECONCRETE
Course Code 18CV81 CIE Marks 40
Teaching Hours/Week(L:T:P) (3:0:0) SEE Marks 60
Credits 03 Exam Hours 03

Course Learning Objectives: This course will enable students to learn DesifirPe Stressed Concre
Elements.

te

Module -1

Introduction and Analysis of Members: Concept of Pre stressing - Types of Pre stressiAdvantages 1
Limitations —Pre stressing systems - Anchoring cevi- Materials - Mechanical Properties of higlersgth
concrete - high strength steel - Stress-StrainectowHigh strength concrete.
Analysis of members at transfer - Stress conc€mmparison of behavior of reinforced concrete —gtressed
concrete - Force concept - Load balancing concKptn point -Pressure line.

Module -2

Losses in Pri stress Loss of Pre stress due to Elastic shorteningtigricAnchorage slip, Creep of concre
Shrinkage of concrete and Relaxation of steel allladss.

Deflection and Crack Width Calculations of Deflectidue to gravity loads - Deflection due to prestireg force
-Total deflection - Limits of deflection - Limitsfspan-to-effective depth ratio -Calculation of €canidth -
Limits of crack width.

te,

Module -3

Design of Sections for FlexureAnalysis of members at ultimate strength - PrelaminDesign - Final Desig
for Type 1members.

-

Module -4

Design for Shear: Analysis for shear - Components of shear resistandedes of Failure - Limit State ¢
collapse for shear - Design of transverse reinfosrd.

=4

Module -5

Different anchorage system and design of end Hbydiatest IS codes.

Course outcomes After studying this course, students will be aiote
1. Understand the requirement of PSC members for prasenario.
2. Analyse the stresses encountered in PSC eleméangdtansfer and at working.
3. Understand the effectiveness of the design of HF&C studying losses
4. Capable of analyzing the PSC element and findmgfficiency.
5. Design PSC beam for different requirements.

Question paper pattern:
» The question paper will have ten full questionsyéag equal marks.
» Each full question will be for 20 marks.
» There will be two full questions (with a maximumfofir sub- questions) from each module.
» Each full question will have sub- question coveriighe topics under a module.
» The students will have to answer five full quessioselecting one full question from each module.

Textbooks:

1. Krishna Raju, N. “Pre stressed Concrete”, Tata MeGHiIll Publishing Company, New Delhi 2006

2. Krishna Raju. N., “Pre-stressed Concrete - ProblentsSolutions”, CBS Publishers and Distributord, P
Ltd., New Delhi.

3. Rajagopalan N, “Pre - stressed Concrete”, Narosdidhing House, New Delhi

Reference Books:




oA WNE

Praveen Nagarajan, “Advanced Concrete Design” dadpsiblishers

P. Dayaratnam, “Pre stressed Concrete Structusegntific International Pvt. Ltd.

Lin T Y and Burns N H, ‘Design of Pre - stressech@ete Structures’, John Wiley and Sons, New York
Pundit G S and Gupta S P, “Pre - stressed Conc¢i@tB’S Publishers, New Delhi

IS: 1343: Indian Standard code of practice for$ressed concrete, BIS, New Delhi.

IS: 3370-Indian Standard code of practice for cetestructures for storage of liquids, BIS, NewHbel




B. E. CIVIL ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)

SEMESTER - VIII
BRIDGE ENGINEERING
Course Code 18CVv821 CIE Marks 40
Teaching Hours/Week(L:T:P) (3:0:0) SEE Marks 60
Credits 03 Exam Hours 03

Course Learning Objectives: This course will enable students to understancttadysis and design of concre
Bridges.

te

Note: All designs have to be done by Working Streddethod

Module -1

Introduction to bridges, classification, selectioh bridge site and preliminary and detailed surwegrk
computation of discharge, linear waterway, econapan, afflux, scour depth.

Design loads for bridges, introduction to I.R.Cading standards, Load Distribution Theory, Briddabs,
Effective width, Introduction to methods as per.CR

Module -2

Design of Slab Bridges: Straight and skew slabdaid

Module -3

Design of T beam bridges(up to three girder only)

Proportioning of components, analysis of slab usR@ Class AA tracked vehicle, structural designstzb,
analysis of cross girder for dead load & IRC Classtracked vehicle, structural design of cross gircanalysis
of main girder using Courbon’s method, calculatidmead load BM and SF, calculation of live load/B& S F
using IRC Class AA Tracked vehicle. Structural dessf main girder.

Module -4

Other Bridges:
Design of Box culvert (Single vent only).
Design of Pipe culverts.

Module -5

Substructures - Design of Piers and abutments,
Introduction to Bridge bearings, Hinges and Expamgoints.(No design).

Course outcomes After studying this course, students will be alote
1. Understand the load distribution and IRC standards.
2. Design the slab and T beam bridges.
3. Design Box culvert, pipe culvert
4. Use bearings, hinges and expansion joints and
5. Design Piers and abutments.

Question paper pattern:
» The question paper will have ten full questionsyag equal marks.
» Each full question will be for 20 marks.
* There will be two full questions (with a maximumfotir sub- questions) from each module.
» Each full question will have sub- question covertighe topics under a module.
» The students will have to answer five full quessioselecting one full question from each module.

Textbooks:

1. Johnson Victor. D, “Essentials of Bridge EnginegtjrOxford Publishing Company.
2. N Krishna Raju, “Design of Bridges, Oxford and IPiblishing company
3. T R Jagadeesh and M A Jayaram, “Design of bridyetsires”, Prentice Hall of India

Reference Books:

1. Jain and Jaikrishna, “Plain and Reinforced Contr#el.2.,Nem Chand Brothers.
2. Standard specifications and code of practice faddaridges, IRC section 1,11, lll and IV.

3. “Concrete Bridges”, The Concrete Association ofidnd




B. E. CIVIL ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)

SEMESTER - VI
PREFABRICATED STRUCTURES
Course Code 18CV822 CIE Marks 40
Teaching Hours/Week(L:T:P) (3:0:0) SEE Marks 60
Credits 03 Exam Hours 03

Course Learning Objectives: This course will enable students to
1. Understand modular construction, industrializexhstruction
2. Design prefabricated elements.

3. Understand construction methods.

Module -1

Introduction: Need for prefabrication—Principles—Materials—Modut@ordination—Standarization—Systen
Production—Transportation—Erection.

S—

Module -2

Prefabricated Components:Behavior of structural components—Large panehstructions€onstruction
of roof and floor slabs—Wall panels—Columns—8heslls.

Module -3

Design Principles: Disuniting of structures-Design of cross sectiosdohon efficiency of material use
Problems in design because of joint flexibility-@Mlance for joint deformation.

Module -4

Joint In Structural Members: Joints for different structural connections—Dimensi and detailing—Design
expansion joints.

Module -5

Design For Abnormal Loads: Progressive collapse—Code provisions—Equivalerigddeads for considerin
abnormal effects such as earthquakes, cyclones)mmortance of avoidance of progressive collapse.

Course Outcomes After studying this course, students will be atote

1. Use modular construction, industrialized corctian

2. Design prefabricated elements

3. Design some of the prefabricated elements

4. Use the knowledge of the construction methods aefhpricated elements in buildings

Question paper pattern:
* The question paper will have ten full questionsyeag equal marks.
» Each full question will be for 20 marks.
* There will be two full questions (with a maximumfotir sub- questions) from each module.
» Each full question will have sub- question coveratighe topics under a module.
» The students will have to answer five full quessioselecting one full question from each module.

Textbooks:

1. CBRI, Building materials and components, India,@99
2. Gerostiza C.Z., Hendrikson C. and Rehat D.R.," Kiedge based process planning for construction an
manufacturing"”, Academic Press Inc., 1994

Reference Books:

1. KonczT.,"Manual of precast concrete constructidol, |, Il and lll, Bauverlag, GMBH,1976.
2. "Structural design manual”, Precast concrete cdioredetails, Society for the studies in the uspretcast

concrete, Netherland BetorVerlag, 2009




B. E. CIVIL ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)

SEMESTER - VI
ADVANCED FOUNDATION ENGINEERING
Course Code 18CV823 CIE Marks 40
Teaching Hours/Week(L:T:P) (3:0:0) SEE Marks 60
Credits 03 Exam Hours 03

Course Learning Objectives: This course will enable students to
1. Gain knowledge of about advanced topics of foundadiesign and analyses, supplementing their
comprehensive knowledge acquired in basic foundatigineering course.
2. Develop profound understanding of shallow and deepdation analyses.
3. Develop understanding of choice of foundation degigrameters.
4. Learn about cause and effect of dynamic loads ondation.

Module -1

General bearing capacity equation — Terzaghi’snddrHansen’s and Mayerhof's analyses, bearingaiypaf
footings according to BIS, eccentrically loaded thog, footing on layered soil, Settlement of shall
Foundations: Immediate, consolidation, & differahtisettiements. Principles of design of footi
Proportioning of footings for equal settlement.

Module -2

Design of combined footings by Rigid method, Conebirfootings (rectangular & trapezoidal), strap iiogs.
Types of rafts, bearing capacity & settlementsafif foundation, Design of raft foundation — Convenal rigid
method, Elastic methods, Coefficient of sub-gragsetion, IS code (1S-2950) procedure.

Module -3

Introduction Necessity of pile foundations, Classifion, Load bearing capacity of single pile byattt
formula, Dynamic formula, Pile load test and Peatain tests. Introduction, Pile groups, group actd piles
in sand and clay, group efficiency of piles, setiéat of piles, negative skin friction, laterallyatted piles ang
under reamed piles.

Module -4

Well Foundations: Introduction, Different shapes and characteristicaells. Components of well foundation.

Forces acting on well foundation. Sinking of wellmuses and remedies of tilts and shifts.
Drilled Piers & Caissons: Introduction, construnti@dvantages and disadvantages of drilled piegsigD of
open, pneumatic and floating caissons. Advantagesisadvantages of floating caissons.

>

Module -5

Machine Foundations: Introduction, free and foregéorations, Types of Machine foundations, degreks

freedom of a block foundation, general criteria tsign of machine foundation, vibration analysisag
machine foundation, determination of natural freguye vibration isolation and control.

Course outcomes After studying this course, students will be aote

1. Estimate the size of isolated and combined foundatto satisfy bearing capacity and settlemergriait

2. Estimate the load carrying capacity and settlernéstngle piles and pile groups including laterdtdgaded
piles.

3. Understand the basics of analysis and design ptesof well foundation, drilled piers and caissons

4. Understand basics of analysis and design princigglesachine foundations.

Question paper pattern:
» The question paper will have ten full questionsyéag equal marks.
» Each full question will be for 20 marks.
» There will be two full questions (with a maximumfofir sub- questions) from each module.
» Each full question will have sub- question coveriighe topics under a module.
» The students will have to answer five full quessioselecting one full question from each module.

Textbooks:

1. Punmia B.C., “Soil Mechanics and Foundation EngimgelLaxmi Publications Co., India.
2. Donald P. Coduto, “Geotechnical Engineering Priles& Practices”, Prentice-hall of India Ltd, Indi
3. Murthy V.N.S., “Geotechnical Engineering: Principlend Practices of Soil Mechanics and Foundg

Engineering”, CRC Press, New York.

tion



Reference Books:

Bowles J.E., “Foundation Analysis and Design”, Ma@rHill Pub. Co. New York.

Swami Saran, “Analysis and Design of Substructyr@gford & IBH Pub. Co. Pvt. Ltd., India.
R.B. Peck, W.E. Hanson & T.H. Thornburn, “FoundatiEngineering”, Wiley Eastern Ltd., India.
Braja, M. Das, “Principles of Geotechnical Enginegt, Cengage Learning, India.

Bureau of Indian Standards: 1S-1904, 1S-6403, 18980S-2950, 1S-2911 and all other relevant codes.

arwNE




B. E. CIVIL ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)

SEMESTER - VI
REHABILITATION AND RETROFITTING
Course Code 18CV824 CIE Marks 40
Teaching Hours/Week(L:T:P) (3:0:0) SEE Marks 60
Credits 03 Exam Hours 03

Course Learning Objectives: This course will enable students to;
1. Investigate the cause of deterioration of concstigctures.

2. Strategies different repair and rehabilitation tofictures.

3. Evaluate the performance of the materials for repai

Module -1

General: Introduction and Definition for Repair, Retrafitt), Strengthening and rehabilitation. Physical
Chemical Causes of deterioration of concrete sirast Evaluation of structural damages to the @ia
structural elements due to earthquake.

and
or

Module -2

Damage Assessmer Purpose of assessment, Rapid assessment, Intiestighdamage, Evaluation of surfa
and structural cracks, Damage assessment proceathsteyctive, non-destructive and semi destrudtgéing
systems.

Module -3

Influence on Serviceability andDurability: Effects due to climate, temperature, chemicalsarveed erosion
Design and construction errors, corrosion mechanisfiects of cover thickness and cracking, methofl
corrosion protection, corrosion inhibitors, cormsiesistant steels, coatings, and cathodic piotect

192}

Module -4

Maintenance and Retrofitting Techniques:Definitions: Maintenance, Facts of Maintenance anportance
of Maintenance Need for retrofitting, retrofittirgf structural members i.e., column and beams b¥elig
technique, Externally bonding(ERB) technique, nearface mounted (NSM) technique, External p
tensioning, Section enlargement and guidelinesd@mic rehabilitation of existing building.

DSt-

Module -5

Materials for Repair and Retrofitting: Artificial fiber reinforced polymer like CFRP, GFR AFRP ang
natural fiber like Sisal and Jute. Adhesive likppEy Resin, Special concretes and mortars, conchatmicals,
special elements for accelerated strength gairhiigaes for Repair: Rust eliminators and polymeiog for
rebar during repair foamed concrete, mortar andpdwk, vacuum concrete, Gunite and Shot Crete E
injection, Mortar repair for cracks, shoring andlerpinning.

DOXY

Course outcomes After studying this course, students will be alote
1. Identify the causes for structural (Concrete) detation.
2. Assess the type and extent of damage and caryamohge assessment of structures through varioas
of tests.

3. Recommend maintenance requirements of the buildargs preventive measures against influen¢

factors.
4. Select suitable material and suggest an appropratiod for repair and rehabilitation.

typ

ng

Question paper pattern:
» The question paper will have ten full questionsyéag equal marks.
» Each full question will be for 20 marks.
» There will be two full questions (with a maximumfofir sub- questions) from each module.
» Each full question will have sub- question coveriighe topics under a module.
» The students will have to answer five full quessioselecting one full question from each module.

Textbooks:

1. Sidney, M. Johnson, “Deterioration, Maintenance Be@air of Structures”
2. Denison Campbell, Allen & Harold Roper, “ConcreteuStures — Materials, Maintenance and Repg
Longman Scientific and Technical.

ir’-

Reference Books:




1. R.T.Allen and S.C. Edwards, “Repair of Concretei&tires”-Blakie and Sons

2. Raiker R.N., “Learning for failure from Deficiensién Design, Construction and Service”- R&D Center
(SDCPL).

3. CPWD Manual




B. E. CIVIL ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)

SEMESTER - VIII
PAVEMENT DESIGN
Course Code 18CV825 CIE Marks 40
Teaching Hours/Week(L:T:P) (3:0:0) SEE Marks 60
Credits 03 Exam Hours 03

Course Learning Objectives: This course will enable students to

1. Gain knowledge about the process of collecting ded@ired for design, factors affecting pavemersigie
and maintenance of pavement.

2. Excel in the path of analysis of stress, strain@eftection in pavement.

3. Understand design concepts of flexible pavementarnipous methods (CBR, IRC 37-2001, Mcleods, Kar
) and also the same of rigid pavement by IRC 58200

4. Understand the various causes leading to failupaeément and remedies for the same.

5. Develop skills to perform functional and structueahluation of pavement by suitable methods.

sas

Module -1

Introduction : Desirable characteristics of pavement, Types emaponents, Difference between Highw
pavement and Air field pavement, Design strategfegariables, Functions of sub grade, sub bases Basrse
surface course, comparison between Rigid and fiexiavement

Fundamentals of Design of Pavements: Stresses efhectibns, Principle, Assumptions and Limitatioos
Boussinesq's theory, Burmister theory and problemabove.

ay

Module -2

Design Factors Design wheel load, contact pressure, Design [Mgffic factors, climatic factors, Rog
geometry, Subgrade strength and drainage, ESWLeporigetermination of ESWL by equivalent deflecti
criteria, Stress criteria, EWL concept, and proldem above.

Flexible pavement Design: Assumptions, Mcleod MdihKansas method, CBR method, IRC Method (@
CSA method using IRC-37-2001, problems on above.

on

Id),

Module -3

Flexible Pavement Failures, Maintenance and Evaluain: Types of failures, Causes, Remedial/Maintena
measures in flexible pavements, Functional Evatuatlyy Visual inspection and unevenness measuren
Structural evaluation by Benkleman beam defleatimthod, Falling weight deflecto meter, GPR methagsign
factors for runway pavements, Design methods for

Airfield pavement and problems on above.

nce
ents

Module -4

Stresses in Rigid Paveme :  Types of stress, Analysis of Stresses, Weated)s Analysis, Modified
Westergaard equations, Critical stresses, Whedldtrasses, Warping stress, Frictional stress, twdlstresse
(using chart / equations), problems on above.

Design of Rigid Pavement Design of CC pavement by IRC: 58-2002 for duatl &andem axle loag
Reinforcement in slabs, Design of Dowel bars, Desf Tie bars, Design factors for Runway paveme
Design methods for airfield pavements, problemthefabove.

[*2)

nts

Module -5

Rigid Pavement Failures, Maintenance and Evaluatior Types of failures, causes, remedial/maintenag
measures in rigid pavements, Functional evaluaiip¥isual inspection and unevenness measuremehts|
load and its repetition, properties of sub gradeperties of concrete. External conditions, jgifReinforcement
Requirements of joints, Types of joints, Expansjomt, contraction joint, warping joint, construmti joint,
longitudinal joint, Design of joints.

ince
v

Course outcomes After studying this course, students will be alote
1. Systematically generate and compile required déda'design of pavement (Highway & Airfield).
2. Analyze stress, strain and deflection by boussisebgr mister's and westergaard’s theory.
3. Design rigid pavement and flexible pavement confogio IRC58-2002 and IRC37-2001.
4. Evaluate the performance of the pavement and ads@lops maintenance statement based on
specific requirements.

site

Question paper pattern:
» The question paper will have ten full questionsyéag equal marks.
» Each full question will be for 20 marks.




» There will be two full questions (with a maximumfofir sub- questions) from each module.
» Each full question will have sub- question coveriighe topics under a module.
» The students will have to answer five full quessioselecting one full question from each module.

Textbooks:

1. SKKhanna, C E G Justo, and A Veeraragavan, ay Engineering”, Nem Chand & Brothers
2. L.R.Kadiyali and Dr.N.B.Lal, “ Principles and Pt@es of Highway Engineering”, Khanna publisher
3. Yang H. Huang , “Pavement Analysis and Designhiviarsity of Kentucky.

Reference Books:

1. Yoder & wit zorac, “Principles of pavement desigddhn Wiley & Sons.
2. SubhaRao, “Principles of Pavement Design”.

3. R Srinivasa Kumar, “Pavement Design”, Universitg$3r.

4 Relevant recent IRC codes




B. E. CIVIL ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)
SEMESTER - VIII

PROJECT WORK PHASE-2

Course Code 18CVP83 CIE Marks 40
Teaching Hours/Week(L:T:P) - SEE Marks 60
Credits 08 Exam Hours 03

Course objectives:

To support independent learning.

To develop interactive, communication, organizatiome management, and presentation skills.

To impart flexibility and adaptability.

To inspire independent and team working.

To expand intellectual capacity, credibility, judemt, intuition.

To adhere to punctuality, setting and meeting deasl!

To instill responsibilities to oneself and others.

To train students to present the topic of projecrkwin a seminar without any fear, face audie

confidently, enhance communication skill, involwegroup discussion to present and exchange ideas.

nce

Project Work Phase- Il: Each student of the project batch shall involvearrying out the project work jointl
in constant consultation with internal guide, codg and external guide and prepare the projecirtes per the
norms avoiding plagiarism.

Course outcomes At the end of the course the student will be able

Describe the project and be able to defend it.

Develop critical thinking and problem solving s&ill

Learn to use modern tools and techniques.

Communicate effectively and to present ideas glemntl coherently both in written and oral forms.
Develop skills to work in a team to achieve comrgoal.

Develop skills of project management and finance.

Develop skills of self learning, evaluate theirrf@ag and take appropriate actions to improve it.
Prepare them for life-long learning to face thelleimges and support the technological changes &t
the societal needs.

Evaluation Procedure:

As per University guidelines

Internal Marks: The Internal marks (100 marks) evaluation shalbédged on Phase wise completion
the project work, Project report, Presentation Bradnonstration of the actual/model/prototype of
project.

Semester End Examination:SEE marks for the project (100 marks) shall be ¢hase Project report

Presentation and Demonstration of the actual/mpi@btype of the project, as per the Universitymsr

me

the

by the examiners appointed VTU.




B. E. CIVIL ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)
SEMESTER - VIII

TECHNICAL SEMINAR

Course Code 18CVvS84 CIE Marks 100
Teaching Hours/Week(L:T:P) -- SEE Marks --
Credits 01 Exam Hours 03

Course Learning Objectives:

The objective of the seminar is to inculcate sedfrhing, face audience confidently, enhance comration
skill, involve in group discussion and present ardhange ideas. Each student, under the guidareé&aculty,
is required to choose, preferably, a recent togidis/her interest relevant to the course p&dalization.
Carryout literature survey; organize the Courséctim a systematic order.

Conduct literature survey in the domain area td fippropriate topic.

Prepare the synopsis report with own sentencestaralard format.

Learn to use MS word, MS power point, MS equatiod ®rawing tools or any such facilities in t
preparation of report and presentation.

Present the seminar topic orally and/or throughegygwint slides.

Communicate effectively to answer the queries amdlve in debate/discussion.

The participants shall take part in discussionostdr friendly and stimulating environment in whitie
students are motivated to reach high standardatwime self-confident.

Course Cutcomes:At the end of the course the student will be able t

Develop knowledge in the field of Civil Engineeriagd other disciplines through independent leart
and collaborative study.

Identify and discuss the current, real-time issar@$ challenges in engineering & technology.
Develop written and oral communication skills.

Explore concepts in larger diverse social and acazieontexts.

Apply principles of ethics and respect in interactwith others.

Develop the skills to enable life-long learning.

Evaluation Procedure:

As per University guidelines.
The Internal Assessment marks for the seminar tlealwarded based on the relevance of the ser
topic, quality of the report, presentation skifigyticipation in the question and answer, and d#égoe in

ning

minar

the seminar classes/sessions.




B. E. CIVIL ENGINEERING
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)
SEMESTER - VIII

INTERNSHIP /PROFESSIONAL PRACTICE

Course Code 18CVI85 CIE Marks 40
Teaching Hours/Week(L:T:P) Industry Oriented SEERga 60
Credits 03 Exam Hours 03

Course Learning Objectives: This course will enable students to get the feeddosure and experience

Note: Internship /Professional Practice:

1.

No

This shall be carried out by students in induskyup related to the construction/ materials tgstin

laboratories/research organizations/project managensonsulting firms/QS and QA organizatio
planning and design offices/Professional orgaromatiike ACCE/ICI/INSTRUCT/RMCMA/QCI, PMI
CIDC etc. and other avenues related to the civjirmering domain in consultation and approva
internship guide/HOD /internship committees of itgitutions.

The professional certification programs like ACQE®MP, ICI-BMTPC certifications, NSTRUCT-
certifications, CIDC certifications, RMC-QCI's RMCFS Certification Programs, RMCMA-NRMCA’'S

ns/

of

Concrete Technologist India(CTI) programs and ssichilar programs by professional bodies with
adequate industry exposures at sites/RMC plamtdeaconsidered as Internship /Professional Peagtic

with due approvals from the guide/HOD /internshgpnenittees of the institutions

The industry/organization should issue certificatemternship offer and its completion. The offetter
should clearly have the nature of work to be dop¢hle student and the supervisor’'s name and dar
of internship.

The student shall make a midterm and final presentaf the activities undertaken during the fiés

weeks and at the end of 12th week of internshipaesvely, to a panel comprising internship guide,

atio

t

senior faculty from the department and head ofiggartment. Each student should submit the intgrnsh

report at the end of semester with internship ficate.

Viva-Voce examination shall be conducted by a pafiedxaminers consisting of internship supervi
from industry or industry professional approvedupyversity and internship guide from the institute.
The College shall facilitate and monitor the studeternship program.

The internship should be completed during vacaditer VI and VII semesters.

Sor




