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ERODE SENGUNTHAR ENGINEERING COLLEGE, ERODE
DEPARTMENT OF CIVIL ENGINEER!NG

REGULATIONS _ 2019
CHOICE BASED CREDIT SYSTEM

ITO V!II SEMESTERS CURRICULUM

lnduction Program (Mandatory) 3 weeks duration

lnduction program for students to be
offered riqht at the stat of the first year

Physical activity
Creative Arts
Universal Human Values
Literary
Proficiency Modrrles
Lectures by Eminent People
Visits to localAreas
Familiarization to Dept. / Branch & lnnovations

B.E. CIVIL ENGINEERING
TotalCredit : 165

SEMESTER I

THEORY

Code No Course

Objective &
Outcomes L T P c

Maximum Marks
Category

PEOs POs PSOs CA ES Total

1 9BS1 01
Calculus and its
Applications I ilt

1,2,3,
4,12 1 3 1 0 4 40 60 100 BS

1 9BS1 02
Engineering
Physics I ilt

1,2,4,
5,6,8,

o
1 2 0 2 3 40 60 100 BS

1 9BS1 03
Engineering
Chemistry l,lll

1,2,3,
4,5,7,

.t)
1 3 0 0 3 40 60 100 BS

1 gHS1 01
Communicative
Enqlish ilt

2,3,6,
9.1 0.1

1 3 0 0 3 40 60 100 HS

1 gES102

Basics of
Electricaland
Electronics
Engineering

I ,lll
1,2,3,
4,9 1 2 0 2 3 40 60 100 ES

1 gTPSO1 Soft Skills - | ilt
8,9,10

,12
1 1 0 0 1 40 60 100 EEC

PRACTICAL

1 gES1 06
Englneering
Graphics il

1,2,3,5
,10,12

2 0 0 4 2 60 40 100 ES

19ES107 Workshop
Practices il 1,3,9,

12
3 0 0 2 1 60 40 100 ES

TOTAL 15 1 11 20 360 440 ,!Q--
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SEMESTER II

THEORY

Code
No

Course

Objective &
Outcomes L T P c

Maximum Marks
Category

PEOs POs PSOs CA ES Total

198S201
Vector Calculus
and Complex
Variables

I ill 1,2,3,
4,12

1 3 1 0 4 40 60 100 BS

1 985203
Applications of
Physics to Civil
Enqineers

t,ilt 1,5,7 1 3 0 0 3 40 60 100 BS

Language Elective ill
2,3,6,
9,10,'1

2
1 3 0 0 3 40 60 100 HS

19ES201
Problem Solving
and Python
Proqramminq

tl
1,2,3,
4,5

1 3 0 0 3 40 60 100 ES

1 9ES209
Mechanics for
Engineers

il
1,2,3,
4,6,7,
8,9,10

1 3 0 0 J 40 60 100 ES

19MC201
Environmental
Science and
Enoineerinq

I ilt
1,2,3,
4,5i6,
7,8,12

1 3 0 0 0 40 60 100 MC

1gTPSO2 Soft Skills - ll ilt
8,9,10

t

12
1 1 0 0 1 40 60 100 EEC

PRACTICAL

19E5212 ComputerAided
Drawinq Practices il 1,5,6 2 0 0 4 2 60 40 100 ES

19ES213

Problem Solving
and Python
Programming
Laboratory

II
1,2,3,
4,5,12

1 0 0 2 1 60 40 100 ES

1 98S208
Engineering
Chemistry
Laboratorv

l,lll 1,2,3,
4,5

1 0 0 4 2 60 40 100 BS

Total 21 2 11 22 460 540 1000

\.,* *-q
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SEMESTER III

THEORY

Code
No Course

Objective &
Outcomes L T P c

Maximum Marks
Category

PEOs POs PSOs CA ES Total

198S303

Transform
Techniques and
Partial Differential
Equations

t,ilt 1,2,3,
4

1 3 1 0 4 40 60 100 BS

1 9CE301
Mechanics of
Solids I ilt

1,2,3,
4,6 1

1

3

3

0

0

0

0

3

3

40

40

60

60

100

100

PC

ES1 9ES309 Fluid Mechanics
and Machineries t, ilt

1,2,3,
4,5,6,
7,8,1
0,12

19CE302 Surveying I lil
1,4,5,
6,8,9,
11,12

1 3 0 0 3 40 60 100 PC

19ES301 Applied Geology ilt
1,2,6,
7,12

1 3 0 0 3 40 60 100 ES

1 9CE303
Construction
Materials and
Practices

I ilt
1,5,6,
7,8

1 2 0 2 3 40 60 100 PC

19MC301 lndian Constitution IV
6,8,1
0,11,

12
1 2 0 0 0 40 60 100 MC

1 gTPSO3

Quantitative
Aptitude and
Logical Reasoning
-l

ilt
1,2,9,
10,12

1 2 0 0 0 40 60 100 EEC

PRACTICAL

19CE304 S'urveying Practical I ,ll,
IV

1,2,4
5,6,8,
9,11,

12

3 0 0 4 2 60 40 '100 PC

1 9HS301 Communication
skills

I , ll,
ilt ,tv

9,10,
12

3 0 0 4 2 60 40 100 HS

Total 21 1 10 23 440 560 1000

Chairman - BoS
Dopt. of Civit €ngg. - EsEC
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SEMESTER IV

THEORY

Code
No

Course

Objective &
Outcomes L T P C

Maximum Marks
Category

PEOs Pos PSOs CA ES Total

1 985402 Numerical
Methods

I ilt
1,2,3,

4
1 3 1 0 4 40 60 100 BS

1 9CE401
Strength of
Materials

l,lll
1,2,3,
4,6,11

.12
1 J 0 2 4 40 60 100 PC

19C8402 Soil Mechanics I, ilt
1,2,3,
4,6,7,

12
1 3 0 0 J 40 60 100 PC

19CE403
Concrete
Technology

l,lll
1,6,7,
10,11,

12
1 3 0 0 3 40 60 100 PC

19CE404
Water Resource
and lrrigation
Engineering

l,lll

1,2,3,
5,6,7,
8,11,1

2

1 3 0 0 3 40 60 100 PC

19HS402

Universal Human
Values 2 :

Understanding
Harmonv

I, ilt

2,3,
5,6,

8,
11,12

1 3 0 0 3 40 60 100 HS

1 gTPSO4

Quantitative
Aptitude and
Logical Reasoning
-[

l,ll,lll
,lv

1,2,9,1
0,12

3 2 0 0 0 40 60 100 EEC

PRACTICAL

19CE405
Hydraulic
Engineering
Laboratory

l,lv
1,4,5,
6,10,1

1

2 0 0 4 2 60 40 100 PC

19CE508 Survey Camp I ,ll, lv
1,2,3,
4,5,6,

I
1 0 0 2 0 100 100 EEC

Total 17 1 I 22 360 440 800

k lqJ
Chairman 'BoS

Dept. of Ciril Engg' 'ESEC



SEMESTER V

THEORY

Code No Gourse

Objective &
Outcomes L T P c

Maximum Marks
Category

PEOs Pos PSOs CA ES Total

1 9CE501
Analysis of
lndeterminate
Structures

t, ilt
1,2,3,

6
1 3 0 0 3 40 60 100 PC

19CE502
Foundation
Fnqineerinct t,ilt

1,2,3,
6

1 3 0 0 3 40 60 100 PC

1 9CE503
Design of RCC
Elements l,lll 1,2,3,

6
1 3 0 0 3 40 60 100 PC

1 9ES501
Water Supply
Enqineerinq l,lll 1,2,3,

6.7
1 3 0 0 3 40 60 100 ES

Professional
Elective I

3 0 0 3 40 60 100 PE

Professional
Elective ll

3 0 0 3 40 60 100 PE

1 gTPSOs

Quantitative
Aptitude and
Logical
Reasoninq - lll

ilt 1,2,9,
10,12

1 2 0 0 0 40 60 100 EEC

PRACTICAL

19CE504 Soil Engineering
Laboratory

I il, IV 1,2,3,4
,5,6,9

1 0 0 4 2 60 40 100 PC

1 9ES502
Environmental
Enqineerinq Lab

I ,ll, lv 1,2,3,4
,5,6,9

1 0 0 4 2 60 40 100 ES

Total 20 0 10 22 600 500 1 100

l5 .,^

Ghairman'BoS
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SEMESTER VI
THEORY

Code No Course

Objective &
Outcomes L T P c

Maximum Marks
Category

PEOs Pos PSOs CA ES Total

1 9CE601
Advanced
Structural
Analvsis

t, ilt 1,2,3,6 1 3 0 0 3 40 60 100 PC

19CE602
Design of RCC
Structures l,lll 1,2,3,6 1 J 0 0 3 40 60 100 PC

1 9CE603
Basic Structural
Desiqn

l,lll 1,2,3,6 1 J 0 0 3 40 GO 100 PC

1 9ES601
Waste Water
Enqineerinq

I ilt
1,2,3,6

,7
1 3 0 0 3 40 60 100 ES

Professional
Elective ll

3 0 0 3 40 60 100 PE

Open Elective I 3 0 0 3 40 60 100 OE

19TPSO6

Quantitative
Aptitude and
Logical
Reasoninq - lV

ilt, IV
1,2,9,
10,12

3 0 0 2 0 40 60 100 EEC

PRAGTICALS

19CE604
Concrete and
Highway
Laboratory

I ,ll, lv 1,2,3,4
,5,6,9

1 0 0 4 2 60 40 100 PC

19CE605
Comprehensive
Review

IV
2,4,9,

10
3 0 0 2 1 100 100 EEC

Total 18 0 12 21 540 460 1 000

[q, qJ

Chairman " Bo$
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SEMESTER VI
THEORY

Gode No Course
Objecti ve&Ou comes

L T P c
Maximum Marks

Category
PEOs Pos PSOs CA ES Total

19C8701
Estimation and
Costing

l,lll 1,2,3,6 1 J 0 0 3 40 60 100 PC

19CE702

Structural
Dynamics and
Earthquake
Enqineerinq

l,lll 1,2,3,6 1 3 0 0 3 40 60 100 PC

Professional
Elective lll

3 0 0 3 40 60 100 PE

Professional
Elective lV

3 0 0 3 40 60 100 PE

Open Elective Il 3 0 0 3 40 60 100 OE

PRACTICALS

19CE703

ComputerAided
Elbsign and
Drafting
Laboratory

l,ll,lll,
IV

1, 5, 6,
I 2 0 0 4 2 60 40 100 PC

19CE704 Design Project l,ll, IV
1,2,3,4,
5,6,7,8,
9,11,12

3 0 0 4 2 60 40 100 EEC

19CE705 lndustrial Training l, lv
1, 5,6
,8,9,10
,11,12

3 0 0 0 1 100 100 EEC

Total 14 0 12 20 520 380 900

SEMESTER VIII

THEORY

Code
No.

Gourse
Objective & Outcomes

L T P c
Maximum Marks

Category
PEOs Pos PSOs CA ES Total

Professional
Elective V 3 0 0 3 40 60 100 PE

Professional
Elective Vl

3 0 0 3 40 60 100 PE

Open Elective lll 3 0 0 3 40 60 100 OE

PRACTICALS

19CE80'1 Project Work l,ll, lv
1,2,3,4
,5,6,7,
8,9,10,

12

3 0 0 12 b 60 40 100 EEC

Total 6 0 10 15 140 160 300

['rn. .Jf
Chairman . BoS

Dept. of Civil Engo. - ESFC



ELECTIVES

LANGUAGE ELECTIVES

Code
No

Course
Objective & Outcomes

L T P c
PEOs POs PSOs

1 9HX201 English for Engineers I 2,3,6,9,10,12 1 J 0 0 3

19HX202 Hindi I 2,3,6,9,10,12 1 3 0 0 3

'19HX203 Japanese I 2,3,6,9,10,12 1 J 0 0 3

19HX204 French I 2,3,6,9,10,12 1 3 0 0 3

PHYSICS ELECTIVES

Code No Course
Objective & Outcomes

L T P c
PEOs POs PSOs

19BX201
Physics for Electronics
Enoineerino

l,ll 1,2,3,5,7,1
2

1 3 0 0 3

198X202 Physics for lnformation
Science

l,ll 1,2,3,5,7,1
2

1 3 0 0 3

198X203 Physics of Materials
I,il 1,2,3,5,7,1

2
1 3 0 0 3

19B.X204 Materials Science
I,il 1,2,3,5,7,1

2
1 3 0 0 3

198X205
Application of Physics to
Civil Enqineers

I,il
1,5,7 1 3 0 0 3

k* .Q
Chalrman -BoS

Dcpt of Civil Engg. - ESEC
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PROFESSIONAL ELECTIVES

Gode No. Course
Objective & Outcomes

L T P c
PEOs POs PSOs

PROFESSIONAL ELECTIVE _ I

19CEXO,1 Hydrology I 1,2,3,6,7 1 J 0 0 3

19CEXO2 Highway Engineering t,il,ilt 1,2,3,6,8 1 3 0 0 3

1 gCEXO3 Total Station and GPS
Survevino

l,lll 1,2,3,4,5,6 2 3 0 0 3

1gCEXO4 Disaster Management I 1,2,4,5,6,7 1 3 0 0 3

1 gCEXOs Ground lmprovement
Techniques

I 1,5,7 1 3 0 0 3

PROFESSIONAL ELECTIVE - II

19CEX06
Traffic Engineering and
Manaoement

I 1 ,6,9,10,1 1 1 3 0 0 3

19CEXO7
Remote Sensing and
GIS

I 1,2,3,5,7 1,2 3 0 0 3

19CEXO8
Air Pollution and Control
Enqineering

I 1,5,6,7,8 1 3 0 0 3

19CEXOg
Railways, Airports and
Harbour Engineering

I 1,6,9,10,11 1 3 0 0 3

19CEX1O
Municipal Solid Waste
Manaqement

l,lll 1,6,7,8,9 1 3 0 0 3

PROFESS!ONAL ELECTIVE _ III

19CEX11
Sustainable construction
methods

I 1,2,3,4,5,6 1 3 0 0 3

19CEX12 lndustrial Structures I ilr 1 ,6,9,1 0,1 1 1 3 0 0 3

19CEX13
Design of Prestressed
Concrete Structures

I ilt 1,2,3,5,7 1 3 0 0 3

19CEX14
Construction Planning
and Schedulino

I 1,2,3,4,5,6 1 3 0 0 3

19CEX15 Building Services I 1,2,3,4,5,6 1 3 0 0 3

PROFESSIONAL ELECTIVE . IV

19CEX16
Safety in Construction
Practices

I 1,2,3,5,7 1 3 0 0 3

19CEX17
Housing Planning and
Manaqement

l,ll 1,2,3,4,5,6 1 3 0 0 3

19CEX18
Public transportation
svstem

l,ll 1,2,3,4,5,6 1 3 0 0 3

19CEX,19 Bridge Engineering I 1,2,3,4,5,6 1 3 0 0 3

1gCEX2O
Design of Timber,
Masonry and Steel
Elements

I 1,2,3,4,5,6 1 3 0 0 J

PROFESSIONAL ELECTIVE - V

19CEXZ1
lndustrialWaste
Management

t.il 1,2,3,4,5,6 1 3 0 0 3

19CEX22 P refabri cated Structures t, ilt 1,2,3,6 1 3 0 0 3

19CEX23 Ecological Engineering t.il 1,2,3,4,5,6 1 3 r0 'ai 3

'H.
Chalrman. BoS

Dott of Civil Engg. - ESEq



19CEX24
Fundamentals of Nano
Science

I 1,2,3,5,7 1 J 0 0 3

19CEX25
lntelligent transport
Enqineerinq I,il 1,2,3,4,5,6 1 3 0 0 J

PROFESSIONAL ELECTIVE - VI

19CEX26
Ground Water
Enqineerinq

l,lll 1,2,3,4,5,6 1 3 0 0 3

19CEX27
Repair and
Rehabilitation of
Structures

l,ll 1,2,3,4,5,6 1 3 0 0 3

19CEX28
Construction
Manaqement l,ll 1,2,3,5,7 1 3 0 0 3

19CEX29
Entrepreneurship
development

I,il 1,2,3,4,5,6 1 3 0 0 3

19CEX3O
lnstrumentation and
sensor Technologies for
civil enqineerinq

I,il 1,2,3,4,5,6 1 3 0 0 3

PROFESSIONAL ELECTIVE - VII

19CEX31
Environmental lmpact
Assessment

l,lll 1,6,7,8,9 1 3 0 0 3

19CEX32 Finite Element Analysis t,ilt 1,6,7,8,9 1 3 0 0 3

19CEX33 Coastal Engineering I 1,6,7,8,9 1 3 0 0 3

19CEX34 Geo Environmental
Enqineerinq

l,lll 8,9,10,1 1 1 3 0 0 3

19CEX35
Concepts of Engineering
Desion

I 1,2,3,4,5,6 1 3 0 0 3

[q -r -9J

Chairman'BoS
Dept. of Civil Engg''ESEC



OPEN ELECTIVES offered to other Departments

Code No Course
ob,jective & Outcomes

L T P c
PEOs POs PSOs

OPEN ELECTIVE - I

1 gCEYO1 Green Buildings I 1,2,11,12 1 J 0 0 3

1gCEYO2
Hazardous Waste
Manaqement

I 1,2,3 1 3 0 0 3

19CEYO3
Disaster Preparedness
And Planninq

I 6,7,8 1 3 0 0 3

1 gCEYO4 Mass transportation
svstem

I 1,2,6 1 3 0 0 3

1gCEYO5
Transpod and
Environment

I 1,2,4,5,6 1 3 0 0 3

,19CEYO6 Contract Management I 1,2,4,5,6,7 1 3 0 0 3

1gCEYO7 Wealth From Waste I 1,2,5,6,7 1 3 0 0 3

1gCEYO8
Risk and Safety
Manaqement

I 1,2,5 1 3 0 0 3

19CEYOg
Project Formulation And
Appraisal

I 1,2,4,5,6 1 3 0 0 3

1gCEY1O
lntegrated Water
Resource Manaqement

I 1,2,4,5,6,7 1 3 0 0 3

19CEY11
Renewable Energy
Sources

I 1,2,5,6,7,8 1 3 0 0 3

19CEY12
Architecture and Urban
Planninq

I 1,2,4, 1 3 0 0 3

19CEY,13
Modern Construction
Materials

I 1,2,4,5,6,7 1 3 0 0 3

[.rnq
Chairman. BoS

Dcpt of Clvil Eng. . ESEC



ADDITIONAL ONE CREDIT COURSES

Code No. Course
Objective & Outcomes

L T P c
PEOs POs PSOs

19CEZ01 E-Waste Management I 1,2,5 1,2 1 0 0 1

19CEZ02 lnterior Desiqn I 1,2.5 1 1 0 0 1

19CEZO3
Construction
Communication

I 1,2,5 1 1 0 0 1

19CEZ04
Lesson From Failure Of
Structures

I 1,2,5,6 1 1 0 0 1

19CEZOs Topographic Maps I 1,2,5

1,2,5,14

1

1

1

1

0 0 1

119CEZ06
Practical Project
Guidance And
Personalitv Development

I 0 0

19CEZ07

Recent Practices ln
Planning, Design,
Construction And
Maintenance Of Buildinq

t,il 1,2,5 1 1 0 0 1

1 gCEZO8 Arbitration And Dispute
Resolution

I
1,2,6,7,8,1

1
1 1 0 0 1

19CEZOg
Valuation Practice Of
lmmovable Properties - |

I 1,2,4,5 1 1 0 0 1

19CEZ10
Project Delivery Systems
ln Buildinq Sector

I 1,2,5,12,14 1 1 0 0 1

h*q
Chairman - Bo$

Deot. of Civil Hngg. - t-SE(-



Summary of Credit Distribution

BEr"Basic Science ES-Engineering Science HS-Humanities and Social Science
PEiPiofessionalElective OE- Open Elective PC- Professional Core
MC:- Mandatory course CA - Continuous Assessment
ES- End semester Examination EEC-Employability Enhancement Course 

h.r^ @
Chairman J*n'

PePt' of Givil Engg' ' F-'SEC

um s

S.No. Category
Credits Per Semester Total

Credit
AICTE
Credit

I il ill IV VI vil vilt

1 BS 10 I 4 4 27 26

2 ES 6 o b 5 3 29 29

3 HS 3 3 2 3 11 12

4 PC 11 15 11 11 8 56 47

5 PE 6 3 6 6 21 23

b OE 3 3 3 I 11

7 EEC 1 1 I 3 6 12 12

8 MC

Total 20 22 23 22 22 21 20 15 165 160



Department
CIVIL ENG!NEERING R 2019 Semester I

Cnrlrqe Cnda Course Name
Hours/ Week Credit Total

Hours
Maximum MarksLIT I P c

198S101 CALCULUS AND ITS APPLICATIONS 31 1 I 0 4 60 100

Course Objective (s): The purpose of learning this course is to
o lnterpret the introductory concepts of Limit and continuity
o lnterpret the introductory ioncepts of calculus, this will enable them to model and analyze physical

phenomena involving continuous change of variables
. ' Find eigen values and eigen vectbrs which is one of the powerful tools to handle practical problems

arising in the field of engineering.
. Summarize and apply the methodologies involved in solving problems related to functions of

several variables.
. Develop enouqh confidence to identifv surface and area there bv solvinq usinq integration

Course Outcomes: At the end of this course, learners will be able to:
. Apply differentiation to solve maxima and minima problems use both the limit definition and rules of

differentiation to differentiate functions
. ldentify and model the real time problems using first order linear differential equations. Recognize

and solve the higher order ordinary differential equations.
. Analyze the characteristics of a linear system with Eigen values and Eigen vectors.
. Characterize the functions of several variables and get the solutions of the same.
. lntegrate the functions for evaluating the surface area and volume.

Unit I .IMITS AND CONTINUITY 12

Representation of a function-Limit of a function-Continuity-Derivatives-Differentiation rules-Maxima and
Mlinima of one variable
Unit ll ORDINARY DIFFERENTIAL EQUATIONS 12

!inear differential equations of second and higher order with constant coefficients. Linear differential
aquations of higher order with variable coefficients: Cauchy's linear differential equation - Method of
rariation of parameters for second order differential equations-Vibrating string-Electrical circuits
Unit lll VI ULTIVARIABLE CALCU LUS 12

=unctions of Two Variables - Total Differential - Derivative of implicit functions- Jacobian's- constrained
naxima and minima

Unit lV VIULTIPLE INTEGRALS '12

. Double integration with constant and variable limits-Region of integration -Change the order of integration
-Area as double inteqral in cartesian coordinates. Triple inteqral in Cartesian coordinates.
Unit V EIGEN VALUES AND EIGEN VECTORS 12

ligen Values and Eigen Vectors of a real matrix - Properties of Eigen Values- Cayley - Hamilton Theorem
f,rthogonal matrix- Diagonalisation-Quadratic form: Reduction of a quadratic form to a canonicalform.
REFERENCE(S):
1. Thomas Calculus, 14th Edition by Pearson

2.
Enrvin Kreyszig , Advanced Engineering Mathematics, Tenth Edition, Wiley lndia Private Limited,
New Delhi 2015.

3.
Peter V. O Neil , Advanced Engineering Mathematics, Eight Edition , Cengage Learning lndia
Private Limited,2018

4.
C. Ray Wylie and C Louis Barrett, Advanced Engineering Mathematics, Sixth Edition, Tata
McGraw-Hill Publishino Companv Ltd. 2003.

5. Glyn James, Advanced Engineering Mathematics, Third Edition, Wiley lndia,2014. 1 a^h
\_

Chclrmanl BoS

o.pt.iiCi,il eilee'' EsEc
Chairman - BoS

uept. of Maths - ESEC



Department CIVIL ENGINEER]NG R 2019 Semester I BS

Course
Code

Course Name Hours / Week Credit Total
Hours

Maximum Marks
L T P c

198S102 ENGINEERING PHYSICS 2 0 2 3 60 100

Course Objective (s): The purpose of learning this course is
. To enhance the fundamental knowledge in Physics and its applications relevant to various streams

of Engineering and Technology
. To get thc basic knowlcdgc on thc propcrlies of matters
. To acquire knowledge in Ultrasonic, Laser and fibers
. To enhance the knowledge in quantum theory
. To understand basic concepts of thermal propefiies of materials

@ruuaeiOUtcomes: At the end of this course, learners will be able :

.. Tbgain knowledge on the basics of properties of matter and its applications

. To acquire knowledge on the concepts of Ultrasonic and their applications

. To have adequate knowledge on the concepts of fiber & Laser and their applications

.. To get knowledge on advanced Physics concepts of quantum theory and its applications in
tunneling microscopes and

o To understand knowledge on the concepts of thermal properties of materials and their applications
in expansion of joints and heat exchanqers

Unit I PROPERTIES OF MATTER 6

Elasticity - Stress-strain diagram and its uses - torsional stress and deformations - twisting couple .

lorsion pendulum: theory and experiment - bending of beams- bending ffiorr€ht - cantilever: theory anc
experiment - uniform and non-uniform bending: theory and experiment - l-shaped girders.

Unit l! ULTRASONICS 6

ntroduction-Classification of Sound- Ultrasonic Production - Magnetostriction generator - Piezo electric
;enerator-cavitations-ultrasonic cleaning-Non Destructive telting- Pulse echo system througl'
:ransmission and reflection modes- A, B and C - scan displays- Engineering Applications-Cutting, welding
rnd drilling.

Unit lll ILASER AND FIBRE OPTICS 6
Lasers: population of energy levels, Einstein's A and B coefficients derivation - Semiconductor lasers
romojunction and heterojunction - lndustrial applications of laser. Fiber optics: principle, numerica
a,Berture and acceptance angle - types of optical fibres (material, refractive index, mode) - fibre optic
;dnsors: pressure and displacement.
Unit !V QUANTUM PHYSICS 6

Black body radiation - Planck's theory (derivation) - Compton effect: theory and experimental verificatior
- wave particle duality - electron diffraction - concept of wave function and its physical significance -
Schrcidinger's wave equation - time independent and time dependent equations - particle in a one.
Jimensional rigid box.
Unit V THERMAL PHYSICS 6

fransfer of heat energy - thermal expansion of solids and liquids - expansion joints - bimetallic strips .

:hermal conduction, convection and radiation - heat conductions in solids - thermal conductivity - Lee's
Jisc method: theory and experiment - conduction through compound media (series and parallel) -
rp,plioationsi heat exchangers, ovens and solar water heaters.

REFERENCE(S):

1. -{alliday )., Resnick, R. & Walker, J. 
-Principles of Phvsicsll. Wilev. 2015

2. Senivay, R.A. & Jewett, J.W. -Physics for Scientists and Engineersll. Cenqage Learninq,2010
,. fipler, P.A. & Mosca,

/V.H.Freeman,2007
tr. tlli,T?, 

"t 
Scientists and Ensineers with Modern Physics'

r-i:
tlST OF EXPERIMENTS (Any Five) .C$t- Erae V. Iry

Chairman . BoS
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1. Determination of rigidity modulus - Torsion pendulum
2. Determination of Young's modulus by non-uniform bending method
3. Determination of Young's modulus by uniform bending method
4. Determination of wavelength and particle size using Laser
5. Determination of acceptance angle and numerical aperlure in an optical fiber
6. Determination of thermal conductivity of a bad conductor - Lee's Disc method
7. Determination of velocity of sound and compressibility of liquid - Ultrasonic interferometer
8. Determination of wavelength of mercury spectrum - spectrometer grating
9. Determination of band gap of a semiconductor
10. Determination of thickness of a thin wire - Air wedqe method

.ffi,,.Bos
Dept. of Phyeics . ESEC
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Department B.E CIVIL ENGINEERING
R

2019
Semester I

Course Code Course Name
Hours / Week Credit Total

Hours
Maximum

MarksL T P c

198S103 ENGINEERING CHEMISTRY 3 0 0 3 45 100

Course Objective (s): The purpose of learning this course is to
1. Understand the basic concepts of watcr charactcrization and trcatmcnt mcthods.
2. Know the fundamental concepts of electrochemistry and corrosion.
3. Understand the principles and generation of energy in batteries and nuclear reactors.
4. Gain knowledge on polymers.
5. Know the types of fuels and the manufacture of solid, liquid and gaseous fuels.

Course Outcomes: At the end of this course, learners will be able to:
1. Make the students conversant with water treatment techniques
2. Know the reaction involved in corrosion and corrosion protection methods
3. Impart knowledge on renewable energy sources like nuclear and to impart knowledge on energy

storage devices
4. Aware the synthesis & industrial application of polymers
5. lmpart knowledge on different types of fuels (solid liquid, gas, primary, secondary and

synthetic) and combustion process.

Unit I WATER CHEMISTRY
o

'{ardness of water - types - Estimation of hardness of water by EDTA method- - Domestic water
:reatment-boiler troubles (scales, sludge, priming, foaming, caustic embrittlememt) lnternal
;onditioning (carbonate, phosphate, sodium aluminate and calgon) .External treatment
lemineralization process - Reverse Osmosis.

Unit ll ELECTROCHEMISTRY AND CORROSION I
Electrochemical cell - redox reaction, electrode potential- Nernst equation (derivation and problems).
Electro Chemical series-Standard hydrogen electrode-Calomel Electrode. Corrosion: chemical &
-.lectrochemical corrosion (galvanic, differential aeration) - types-factors influencing corrosion rate
:orrosion control - sacrificial anode and impressed current cathodic protection method.

Unit lll ENERGY SOURCES I
lntroduction- nuclear energy- nuclear fission- nuclear fusion- nuclear chain reactions- light water
reactor- breeder reactor. Batteries and fuel cells: Types of batteries- alkaline battery- lead storage
battery- lithium ion battery. Fuelcell :H2 -O?fuelcell.

Unit lV POLYMER CHEMISTRY 9

Vlonomers - polymers - polymerization - functionality - degree of polymerization - classification of
colymers based on source and applications. Types of polymerization: addition, condensation and
:opolymerization. Preparation, properties and applications of thermosetting (epoxy resin and bakelite)
and thermoplastics (poly vinyl chloride, poly tetrafluoroethylene and PMMA). Rubber: SBR.
Sompounding of plastics (blow moulding, iniection, extrusion) .

Unit V FUELS AND COMBUSTION
o

tuel: lntroduction- classification of fuels- solid fuels-coal- proximate and ultimate analysis-
nanufacture of metallurgical coke (Otto Hoffmann method) - Liquid fuels: Refining of petroleum-
iynthetic petrol Fischer-Trophs and Bergius processes- knocking- octane number- cetane number -
ffiSiliil::ls 

liquefied petroleum sases(LPG)- water sas- bio diesel. Combustion- ttffinalysis

^^PrVMr-;i"B=o.iil*;3*,,,



IEXT BOOK(S):

1.
Jain P.C. and Monica Jain, "Engineering Chemistry", Dhanpat Rai Publishing
3ompany (P) Ltd., New Delhi, 2019

2.
Ravikrishnan A., "Engineering Chemistry", Sri Krishna Hitech Publishing Company
rvt. Ltd. Chennai, 2019

REFERENCE(S):

1.
)ara S.S, Umare S.S, "Engineering Chemistry", S. Chand & Company Ltd., New Delhi
u 016

2
iivasankar 8., "Engineering Chemistry", Tata McGraw-Hill Publishing Company, Ltd.,
tJew Delhi, 2017.

3.
fowarikerV.R, Viswanatha. N.V,Jayadev -Sreedhar-"Polymer .Science", Ptthlishing
lompany New Aqe lnternational Publishers, New Delhi,2015.

4.
)zin G. A. and Arsenault A. C., "Nanochemistry. A Chemical Approach to
\anomaterials", RSC Publishinq, 2017.

5
{shimaSrivastava and Janhavi N N., "Concepts of Engineering Chemistry", ACME

-earninq Private Limited., New Delhi.,2015.
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Department CIVIL ENGINEERING R 2019 Semester I BS

Course
Code

Gourse Name Hours / Weel Credit Total
Hours

Maximum
Marks

L T P c

1 gHS1 01 COMMUNICATIVE ENGLISH 3 0 0 3 45 100

Course Objective (s):
. To acquire basic English grammar.
. To develop listening skills to listen lectures and basic videos.
." To enhance the reading skillto comprehend technicalwritings.
. To improve writing skills to express thoughts freely.
o" To develop speaking skills to speak fluently in real contexts.

Cibu.rse Outcomes: At the end of this course, learners will be able to:
. lmprove language usage in LSRW skills.
.- Develop listening skills to comprehend general/ technical talks,
. Acquire the ability to understand different written texts.
. Enhance the writing skills to express the ideas of the learners.
. Cornmunicate fluently in realtime context.

Unit I LANGUAGE FOCUS I
)afts of speech - Word formation - Sentence types (declarative, imperative, exclamatory & interrogative) -
Tense forms - Subiect - Verb aqreement
Unit ll LISTENING 9

Listening for specific information: Short conversations / monologues - Gap filling - Telephone
conversations - Telephone etiquette - Note-taking - Listening for gist / interviews - Listening to songs and
completing the lyrics - Clear individual sounds - Word stress
Un it lll READING 9

Completing the sentences - Prediction - Skimming for gist - Scanning for specific information -
Understanding text and sentence structure - Close reading
Unit lV WRITING I

Paragraph writing (descriptive, narrative, expository & persuasive) - Letter (formal and informal) -
Dialoque writinq - E-mail - lnstructions
Unit V SPEAKING 9

Self-introduction - Giving personal and factual information - Talking about present circumstances, past
experiences and future plans - Mini-presentation - Expressing opinions and justifying opinions -
Agreement / disaqreement - Likes and dislikes
TEXT BOOK(S):
1. 3ommunicative English by KN Shoba , Lourdes Joavani Rayen PUblished by Cambridge university

2017.
REFERENCE(S):

1
Vlurphy, Raymond. English Grammar in Use - A Self-Study Reference and Practice Book For lntermedi
earners Of English .lved. United Kingdom: Cambridge University Press. 2012.

2
Seely, John. Oxford Guide to Effective Writing and Speaking. lndian ed. New Delhi: Oxford University
4ress-.2005.

3
\nderson, Kenneth et al. Study Speaking: A Course in Spoken English for Academic Purposes. United
Kingdom: Cambridge University Press 1992.

4 A/ren and Martin, High school English Grammar and Composition, Publisher: S.Clpn+.{019.
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Department CIVIL ENGINEERING
R

2019
Semester ! ES

Course
Code

Course
Name

Hours / Week Credit Total
Hours

Maximum
MarksL T P c

1 9ESl 02
BASICS OF ELECTRICAL AND
ELECTRONICS ENGINEERING

2 0 2 3 60 100

Course Objective (s): The purpose of learning this course is
. Understand the basic concepts of electric circuits and magnetic circuits.
. lllustrate the construction and operation of various electrical machines and semiconductor

devices.
. Learn the fundamentals of communication svstems.

Course Outcomes: At the end of this course, learners will be able
. Apply the fundamental laws to electric circuits and compute the different alternating quantities
. Apply the laws of magnetism for the operation of DC motor.
. Examine the construction and working principle of, different AC machines.
. Analyze the different speed control methods of DG motors and special machines
. Analvze the performance characteristics and application of semi-conductor devices

Unit I ELECTRIC CIRCUITS 6

Definition of Voltage, Current, Electromotive force, Resistance, Power & Energy, Ohms law and
Kirchoffs Law & its applications - Series and Parallel circuits - Voltage division and Current division
lechniques - Generation of alternating emf - RMS value, average value, peak factor and form factor-
Definition of real, reactive and apparent power.
Unit ll DC MACHINES 6

ntroduction of magnetic circuits-Law of electromagnetic induction, Fleming's Right and Left hand
'ule-types of induced EMF-Definitions of self and mutual inductance-DC Motor- Construction -
/Vorkino Princiole -Apolications.
Unit lll AC MACHINES 6

Single Phase Transformer - Alternator - Three phase induction motor - Single phase induction motor -
Construction - Working Principle - Applications.
Unit lV ELECTRICAL DRIVES 6

Speed control of DC shunt motor and series motor-Armature voltage control-Flux control-Construction
and operation of DC servo motor and stepper motor-
Unit V ELECTRONIC DEVICES AND COMMUNICATION 6

3haracteristics of PN Junction Diode and Zener Diode - Half wave and Full wave.Rectifiers - Bipolar
Junction Transistor - Operation of NPN and PNP transistors - Logic gates-lntroduction to
3ommunication Systems
TEXTBOOKS(S):

1. [. K. Nagsarkar and M. S. Sukhija, Basic of Electrical Engineering, Oxford University Press, 2011.
2. Smarjith Ghosh, Fundamentals of Electrical and Electronics Engineering, Prentice Hall (lndia) Pvt.

_td.,2010
REFERENCE(S):
1. A. Sudhakar, Shyammohan S Palli, Circuits and Networks Analysis and Synthesis, Tata McGraw

Hiil, 2010
SL.
NO

LIST OF EXPERIMENTS

1 Load test on DC Shunt motor
2 Load test on DC Series motor
3 Load test on single phase transformer r "t
4 Speed control of DC shunt motor \\.

Chairman. BoS
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5 Load test on single phase lnduction Motor.
6 Vl characteristics of Diodes
7 Half and full wave rectifier with and without filter-observe the waveform usinq CRO

SL.
NO NAME OF EQUIPMENT NO OF QUANTITY

1 DC Shunt motor 2

2 )C Series motor 1

3 Sinqle phase transformer 2

4 Sinqle phase lnduction motor 1

5 AmmeterAC & DC 20
6 VoltmeterAC & DC 20
7 f/attmeter LPF & UPF 4
I Dual requlated Power Supply 4
o 3RO 4

10 \C Siqnal qenerator 4
11 Diode As required

16.*
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Department CIVIL ENGINEERING R 2019
Semester

I
ES

Course
Code

Course Name Hours / Week Credil Tota!
Hours

Maximum Marks

1 9ES1 06 ENGINEERING GRAPHICS
LITI P c
0l0l 4 2 60 100

Course Objective(s): The purpose of learning this course is:
o To learn conventions and use of drawing tools in making engineering drawings.
o To draw orthographic projection of points and lines.
o To draw the projection of planes and simple solids.
r Tu draw the sectiorr of solids and obtairi tlre development of sudaces of given solids.
o To draw the isometric proiection of the qiven solids.

Course Outcome(s): At the end of this course, learners will be able to:
o Recognize the conventions and apply construct basic engineering curves,
o Draw the orthographic projection of points and lines.
o Draw the projection of planes and simple solids.
o Draw the section of solid drawings and development of surfaces of given solids.
r Draw the isometric proiection of the given objects.

CONCEPTS AND CONVENTIONS (Not for Examination) 01

lmportance of graphics in engineering applications - Use of drafting instruments - BIS conventions anc

specifieations - Size, layout and folding of drawing sheets - Lettering and dimensioning.
Unit I PLANE CURVES 12

Basic Geometr,jcal,cgnstructions, Curves used in engineering practice: Conics - Construction of ellipse
parabola 4nd hyperbol.a,by'Eccentricity method - Construction of Cycloid - construction of lnvolutes o1

triangle, square'and circle - Drawing of tangents and normal to the above curves.
Unit ll PROJECTION OF POINTS AND LINES 09

Ortnographic projection - principles - Principal planes-First angle projection-projection of points. Projectior
of straight lines (only First angle projection) inclined to both the principal planes - Determination of tru<

lenoths and true inclinations by rotating line method.
Unit lll PROJECTION OF PLANES & SOLIDS 14

Projection of planes (polygonal and circular surfaces) inclined to both the principal planes. Projection o
simple solids like prisms, pyramids, cylinder and cone when the axis is inclined to one of the principa
planes by Rotatinq Obiect method.
Unit lV PROJECTION OF SECTIONED SOLIDS AND DEVELOPMENT OF SURFACES 12

Sectioning of above solids in simple vertical position when the cutting plane is inclined to the one of the

principal planes and perpendicular to the other - obtaining true shape of section. Development of latera

surfaces of simple and sectioned solids - prisms, pyramids, cylinders and cones.
Unit V ISOMETRIC VIEW / PROJECTION & PERSPECTIVE PROJECTION 12

erinciptes of lsometric view - isometric scale - lsometric projections of simple solids - Prisms, pyramids,

cylinders, cones - combination of two solid objects in simple vertical positions. lntroduction to Perspective
proiection.

TEXT BOOK(S):
1. Natrajan K.V., 'A text book of Engineering Graphics", Dhanalakshmi Publishers, Chennai, 2012.

2. Venuqopal K. and Prabhu Raia V., "Engineering Graphics", NewAge lnternational (P) Ltd, 2008.

3. Basant Agannral and Agarwal C.M., "Engineering Drawing", Tata McGraw Hill Publishing Company
Limited, New Delhi, 2008.

REFERENCE(S):

1. Bhatt N.D. and PanchalV.M., "Engineering Drawing", Charotar Publishing House, SOthl"dition,
2010. , r ^ r\\lv\\

i



2. Luzzader, Warren.J. and Duff,John M., "Fundamentals of Engineering Drawing with an introduction
to lnteractive Computer Graphics for Design and Production, Eastern Economy Edition, Prentice
Hall of lndia Pvt. Ltd, New Delhi, 2005.

3. Gopalakrishna K.R., "Engineering Drawing" (Vol. l&ll combined), Subhas Stores, Bangalore, 2007.
4. N S Parthasarathy and Vela Murali, "Engineering Graphics", Oxford University, Press, New Delhi,

2015.
5. Shah M.8., and Rana B.C., "Engineering Drawing", Pearson, 2nd Edition, 2009.
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Department GIVIL ENGINEERING R 2019
Semester

I

E

S

Course
Code

Course Name
Hours /
Week

Credit Total
Hours

Maximum
Marks

1 gES1 07 WORKSHOP PRACTICE
L ITIP c
01012 1 30 100

Course Objective(s): The purpose of learning this course is:
o To provide hands-on training in fabrication of components using carpentry, sheet metal and welding
\ equipment / tools.
.\. To acquire the skill for making fitting joints and household pipe line connections using suitable tools.
o To devdlop the skillfor preparing the green sand mould.
o To provide hands-on training in assembling and dismantling of petrol engines, gear boxes and

pumps.
o To develop the skillfor makinq wood/sheet metal models using suitable tools.

Course Outcome(s): At the end of this course, learners will be able to:
o Fabricate simple components using carpentry, sheet metal and welding equipmenUtools.
o Make fitting joints and household pipe line connections using suitable tools.
o Prepare green sand mould.
o Assemble and dismantle petrolengines, gear boxes and pumps.
o Make simple models usinq wood and sheet metal.

Exp.
No.

Name of the Experiments

1 Forminq of simple obiect in sheet metal using suitable tools (Example: Dust bin / Tray)
2 Fabrication of a simple component usinq thin and thick plates. (Example: Book rack)
3 Hands-on-exercise:Wood work, ioints by sawing, planning and cutting.

4
Making a simple component using carpentry power tools. (Example: Pen standffool box/ Letter
box)

5 Prepare a "V', Half-round or Square ioint from the given mild steel flat plate.

6
Construct a household pipe line connections using pipes, Tee-joint, Four-way joint, elbow, union,
bend, gateway and taps (or) Construct a pipe connection for domestic. application (centrifugal
pump) using pipes, bend, gate valve, flanges and foot valve.

7 Prepare a qreen sand mould usinq solid pattern/split pattern.

8 Dismantling and assembly of two-stroke and four-stroke petrol engine.

I a) Preparation of butt joints, lap joints and T- joints by Electric Arc Welding.
b) Gas Welding practice.

10 Mini-Proiect (Fabrication of small components).
LIST OF EQUIPMENT FOR A BATCH OF 30 STUDENTS
s.N
o.

NAME OF THE EQUIPMENT QUANTITY

1.
Assorted components for plumbing consisting of metallic pipes, plastic pipes,
flexible pipes. couplinqs, unions, elbows, pluqs and other fittings

15 sets

2. Carpentry Vice (fitted to work bench) 15 Nos.
3. Standard wood workinq tools 15 Sets.
4. Models of industrial trusses, door ioints, furniture ioints 5 each

5.

Power Tools: (a) RotarV Hammer 2 Nos.
(b) Circular Saw 2 Nos.
(c) Planer 2 Nos.
(d) Hand Drillinq Machine 2 Nos.
(e) Jiqsaw 2 Nos.

6. l/Arc weldinq transformer with cables and holders 5 Nos.\s
Chairman . BoS
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7. Weldinq booth with exhaust facility 2 Nos.
B. Welding accessories like weldinq shield, chipping hammer, wire brush, etc. 5 Sets.
9. Oxyqen and acetylene qas cylinders, blow pipe and other weldinq outfits 2 Nos.

10. File Sets 2 Nos.
11. Hearth furnace, anvil and smithy tools 2 Sets.
12. Mouldinq table, foundrv tools 2 Sets.
13. Power Tool. Anqle Grinder 2 Nos.
14. Study-purpose items: Centrifuqal pump, Air-conditioner One each.
15. 25 & 45 lC Enqines One each.

Chairman. goS
sGpt. of Civit Engg. . ESEC
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Department CIVIL ENGINEERING R 2019 Semester lleeC

Course Code Course Name
Hours/
Week

Credit Total
Hours

Maximum
Marks

L T P c
1gTPSO1 SOFT SKILLS .I 1 0 0 1 30 100

Course Objective (s): The purpose of learning this course is
. To develop basic grammar knowledge in English.
. To enhance Speaking Skills in English
. To improve Verbal and Non-verbal Communication Skills
. To develop Confidence and Emotional lntelligence
. To develop lnter Personal Skills.

... .. - .,.1 , ,'; ',

Qqyf-e,Q1ttgq.me.p+,Atfrh6end of this course, learners will be able to:
. " HaVe competent knowledge of grammar
. Speak fluent English by enriching Vocabulary Knowledge.
. Have good Presentation Skills through verbal and non verbal communication.
. Handle any Situation with confidence by being emotionally stable.
. Work in a team by having team coherence and dealing with people.

UNIT 1 lEffective Enqlish - Written Enqlish 6

3asic rules of Grammar - Parts of Speech - Tenses - Verbs.Sentence Construction.Dialogues and
lonversations - Writing. Exercises to practice and improve these skills.
UNIT 2 lEffective Enqlish - Spoken Enqlish 6

y'ocabulary - ldioms & Phrases - Synonyms - Antonyms.Dialogues and Conversations -Writing
Exercises to practice and improve these skills.

UNIT 3 lArt of Communication & The Hidden Data lnvolved 6

/erbal Communication - Effective Communication - Active listening -Paraphrasing - Feedback.
Non Verbal Communication - Body Language of self and others.
mportance of feelinqs in communication - dealinq with feelinqs in communication.
UNIT 4 l/Vorld of Teams - Part -01 6

Self Enhancement - importance of developing assertive skills- developing self confidence - developing
emotional intelliqence.

UNIT 5 l/Vorld of Teams - Part -02 6

lmportance of Team work - Team vs. Group - Attributes of a successful team - Barriers involved Working
ruith Groups - Dealing with People- Group Decision Making.

TOTAL : 30(15 Theory + 15 Practical) Hours

k^ \. qJ
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1. The Seven Habits of Highly Effective People - Stephen R. Covey.
2. All the books in the "Chicken Soup for the Soul" series.
3. Man's search for meaning - Viktor Frankl
4. The greatest miracle in the world - Og Mandino
5. Goal- Eliyahu Goldratt.
6. Working with Emotional lntelligence - David Goleman.
7. Excel in English - Sundra Samuel, Samuel Publications
8. Developing Communication Skills by Krishna Mohan and Meera Banerji; MacMillan lndia Ltd., Delh
9. Essentials of Effective Communication, Ludlow and Panthon; Prentice Hall of lndia.
10 Fffective Presentation Skills (A Fifty-Minlrte Series Book) by Steve Mandel
11. "Strategic interviewing" by Richaurd Camp, Mary E. Vielhaber and Jack L. Simonetti - Publis

by Wiley lndia Pvt. Ltd
12. "Effective Group Discussion: Theory and Practice" by Gloria J. Galanes, Katherine Adams , John

K. Brilhafi

Chairman. BoS
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Department Common to ALL Branches R 2019
Semester

il BS

Course Code Course Name
Hours /
Week Credit Total

Hours
Maximum

Marks
L T P c

198S201 VECTOR CALCULUS AND COMPLEX
VARIABLES 3 1 0 4 60 100

Course Objective (s): The purpose of learning this course is to
r Summarize problehs related to fundamental principles of Vector Calculus
. Apply the methodologies involved in solving problems related to fundamental principles Vector

Differentiation and Vector I ntegration.
. lmplement the Cornplex Analysis, an elegant method in the study of heat flow, fluid dynamics

and electrostatics.
o Develop enough confidence to identify and model mathematical patterns in realworld and offer

appropriate solutions, using the skills learned in their interactive and supporting environment.
. Defining a complex function and solvinq throuqh complex inteqration

Course Outcomes: At the end of this course, learners will be able to:
. Characterize the calculus of vectors.
. Apply the theoretical aspects of vector integral calculus in their core areas.
o Recognize the differentiation properties of complex functions.

. , a - 'ldentify.the complex.functions and their mapping in certain complex planes.
d' Use the concepts of integration to complex functions in certain regions.

Unit I DIFFERENTIATION OF VECTORS 12

Vector point function- Directional derivative - Gradient -Divergence -Curl - Solenoidal - lrrotational
vector fields -Scalar potential

Unit ll INTEGRATION OF VECTORS 12
Work done - Line lntegral - Surface integral- Green's theorem in a plane- Stroke's Theorem- Gauss

Civerqence theorem- Applications involvinq cubes and parallelepiped,

Unit lll ANALYTIC FUNCTIONS
12

Analytic Functions- Necessary and Sufficient conditions of Analytic Function- Properties of Analytic
function - Determination of Analytic Function using Milne Thompson method -Applications to the
problems of Potential Flow.
Unit lV MAPPING OF COMPLEX FUNGTIONS 12

Conformal mapping- Application of transformation: translation, rotation, magnification and inversion of
multi valued functions - Linear fractional Transformation (Bilinear transformation).
Unit V COMPLEX INTEGRATION 12

Cauchy's Fundamental Theorem - Cauchy's lntegral Formula - Taylor's and Laurent's series-
Classification of Singularities - Cauchy's Residue Theorem
REFERENCE(S):

1
inrin Kreyszig , Advanced Engineering Mathematics, Tenth Edition, Wiley lndia Private Limited,
tlew Delhi2015

2.
). Ray Wylie and C. Louis Barrett, Advanced Engineering Mathematics, Tata McGraw-
{illPublishins Companv Ltd, 2003

3.
J. A. Brown and R. V. Churchill, Complex Variables and Applications , Sixth Edition, McGraw
lill,New Delhi, 1996

4.
Peter V. O. Neil, Advanced Engineering Mathematics, Eighth Edition, Cengage Learning lndia
Private Limited, 2018 /--

5. 3lyn James, Advanced Engineering Mathematics, Third Edition, Wiley lndia,2007
^/il\&
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Department CIVIL ENGlNEER!NG R"2019
Semester

lt BS

Course
Code

Course Name
Hours /

Week
Credil Total

Hours
Maximum

Marks
L T P c

198S203 APPLICATIONS OF PHYSICS TO
GIVIL ENGINEERS

3 0 0 3 45 100

Course Objective (s): The purpose of learning this course is
. To introduce the principles of thermal, acoustics, nanomaterials and new materials for civil

enqineerinq applications.
Course Outcomes: At the end of this course, learners will be able.

. To acquire knowledge on the acoustic properties of buildings,

. To have knowledge on the thermal performance of buildings,

. To get knowledge on basic concepts of nonmaterial's and its uses,

. To gain knowledge on the properties and performance of new engineering materials, and

. To understand the hazards of buildings.

Unit I ACOUSTICS 9

Classification of sound- Weber-Fechner law - Sabine's formula- derivation using growth and decal
method - Absorption Coefficient and its determination -factors affecting acoustics of buildings and their
remedies. Methods of sound absorptions - absorbing materials - noise
Unit ll THERMAL PROPERTIES 9

Vlode of heat transfer- Thermal conductivity-Thermal diffusivity- Heat transfer through fenestrations
:hermal insulation and its benefits - heat gain and heat loss estimation - factors affecting the therma
redormance of buildings, thermal measurements, climate and design of solar radiation, shading devices-
:entral heating. Principles of natural ventilation - ventilation measurements, design for natural ventilation-
/Vindow types and packaged air conditioners -Air conditioning systems for different types of buildings -
rrotection against fire to be caused bv A.C.Systems.
Unit lll NANOMATERIALS I

Introduction - synthesistop down approach- bottom up approach- precipitation technique-hydrotherma
nethod-Properties of nanomaterials-Applications of nanomaterials-Photocatalytic activity-role of metals
and non metals in catalytic activity. lndustrialwaste treatment-metal removal from effluent

Unit lV IEW ENG!NEERING MATERIALS 9
Composites - definition and classification - Fibre reinforced plastics (FRP) and fiber reinforced
metals (FRM) - Metallic glasses - Shape memory alloys - Ceramics - Classification - Crystalline - Norr
Crystalline - Bonded ceramics, Manufacturing methods - Slip casting - lsostatic pressing -Gas pressure
bonding - Properties - thermal, mechanical, electrical and chemical ceramic fibres - ferroelectric,anc
lerromaqnetic ceramics
Unit V HAZARDS o

Seismology and Seismic waves - Earth quake ground motion - Basic concepts and estimation techniques
. site"effects - Probabilistic and deterministic Seismic hazard analysis - Cyclone and flood hazards - Fire
razards and fire protection, fire-proofing of materials, fire safety regulations and firefighting equipment .

)revention and safetv measures.

rExT BOOK(S):

1. {lexander, D. "Natural disaster", Springer (1993)

2. Budinski, K.G. & Budinski, M.K. "Engineering Materials Properties and Selection", P\ntice
iall, 2009. ,zn/\^ ^, / n h

.M.
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J Severns, W.H. & Fellows, J.R. "Air conditioning and Refrigeration", John Wiley and Sons,
london,1988.

4 Stevens, W.R., "Building Physics: Lighting: Seeing in the Artificial Environment, Pergaman
rress, 2013.

REFERENGE(S):

1. Gaur R.K. and Gupta S.L., Engineering Physics. Dhanpat Rai publishers,2012.

2. Reiter, L. "Earthquake hazard analysis - lssues and insights", Columbia University Press, 1991 .

3. Shearer, P.M. "lntroduction to Seismology", Cambridge University Press, 1999.

.t't,
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Department CIVIL ENGINEER!NG R 2019
Semester

lt
MC

Course
Code

Course Name
Hours /

Week
Credit Total

Hours
Maximum

Marks
L T P c

19MC201
ENVIRONMENTAL SCIENCE

AND ENGINEERING 3 0 0 0 45 100

Course Objective (s): The purpose of learning this course is to
l. Study the nature and facts about environment.
2. Finding and implementing scientific, technological and economic solutions to environmental

problems.
3. Know the types of natural resources and the individual role in conserving the resources.
4. Apply the knowledge to various social issues by understanding the environmental legislation laws.
5. Study the integrated themes and biodiversity, natural resources, pollution control and waste

manaqement.
Gourse.Outcomes: At the end of this course, learners will be able to:

1. Extend their knowledge in maintaining ecological balance and make use of their knowledge in the
preservation of biodiversity.

2. Outline the role of human being in rnaintaining a clean environment and useful environment for the
future generations.

3. Explain the constituents of environment, precious resources in the.environment and conservation o1

natural resources.
4', Find the role of government and Non-Government organization and explain the various rain water

harvesting techniques
5. Develop their awareness about population groMh, Family planning programme and HIV/AIDS and

extend their knowledge in role of information technology in environment & human health.
Unit ! ECOSYSTEMS AND BIODIVERSlTY 10

Environment: Scope - importance - need for public awareness -Concepts of an ecosystem - Structure anc
lunction of an ecosystem - Producers, consumers and decomposers - Food chains- food webs - types o1

ecosystem - structure,and functions of forest ecosystem and river ecosystem - Biodiversity - value o1

ciodiversity- consumptive use-productive use - social - ethical - aesthetic values - Hotspots of biodiversity -

fhreats to biodiversity - Habitat loss - poaching of wildlife and man wildlife conflicts. Conservation o1

oiodiversity - ln-situ and Ex-situ conservation.

Unit ll ENVIRONMENTAL POLLUTION
I

Pollution: Causes - effects and control measures of Air pollution - Water pollution - Soil pollution and Noise
collution - Solid waste management - Causes - effects -control measures of urban and industrial wastes .

Role of an individual in prevention of pollution - Disaster managements - Floods - cyclone- landslides.

Unit lll NATURAL RESOURCES I
=orest resource - Use-over exploitation -deforestation - Water resource - use-over utilization of surface anc
;round water - conflicts over water - Mineral resource - use-exploitation-environmental effects of extracting
rnd'using mineral resource - Food resources - world food problems changes caused by agriculture - Effects
>f modern agriculture - fertilizer- pesticide problems - Energy resource - Renewable energy sources - solar
)ner.gy - wind energy. Land resources - land degradation - soil erosion - Role of an individual in
:o.nservation of natural resources
Unit lV SOCIAL ISSUES AND THE ENVIRONMENT nl I

Y( Chalrman - BoS
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Sustainable & Unsustainable development-Water conservation - rain water harvesting (roof top method)-
:limate change-global warming - acid rain - ozone layer depletion - Environment protection act - Air
iPrevention and control of pollution) Act - Water (prevention and control of pollution) Act - Green Chemistry
- 12 Principles of Green chemistry - Application of Green chemistry.

Unit V I HUMAN POPULATION AND THE ENVIRONMENT 9

Population groMh - variation among nations - Population explosion & its consequences - Family,child,
,vomen welfare programmes - Human rights - HIV/AIDS - Human health and environment - Role of
nformation technology in environment and human health.

TEXT BOOK(S):

1.
\nubha Kaushik and C.P. Kaushik, Environmental Science and Engineering, New Age lnternational
)ublishers, New Delhi (2015)

2.
)r. A.Ravikrishan, Envrionmental Science and Engineering., Sri Krishna Hitech Publishing co. Pvt.

-td., Chennai,l2th Edition (2016)

REFERENCE(S):

1.
[/lasters, Gilbert M, -lntroduction to Environmental Engineering and Sciencell, Second Edition,
Pearson Education, New Delhi (2012).

2.
Santosh Kumar Garg, Rajeshwari garg, smf Ranjni Garg -Ecological and Environmental Studiesll
(hanna Publishers, Nai Sarak, Delhi (2014).

3.
R..K. Trivedi, "Handbook of Environmental Laws, Rules, Guidelines, Compliances and Standard", Vol
and ll, Enviro Media.

4.
Dharmendra S. Sengar, "Environmental law", Prentice Hall of lndia PW LTD, New Delhi, 2007. 4.
Rajagopalan, R, "Environmental Studies-From Crisis to Cure", Oxford University Press 2005

5.
Ounningham, W.P. Cooper, T.H. Gorhani, "Environmental Encyclopedia", Jaico Publ., House;
Vlumbai,2015.
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Department CIVIL ENGINEERING R 2019
Semester

lt
ES

Course
Code

Course Name

Hours /
Week

Credit Total
Hours

Maximum
Marks

L T P c

1 9ES201
PROBLEM SOLVING AND
PYTHON PROGRAMMING

3 0 0 3 45 100

Course Objective (s):
The purpose of learning this course is
. To understand problem solving techniques .

. To understand why Python is a useful scripting language for developers and to read and write

simple Python programs.
o To develop Python programs with conditionals and loops
. To use Python data structures - lists, tuples, dictionaries.
. To do inpuVoutput with files in Python

Course Outcomes:
At the end of this course, learners will be able to
. Apply problems solving techniques to real world problems.
. Recognize and construct common programming idioms: variables, loop, branch, anc

inpuUoutput.
. Be able to design, code, and test Python programs using List, Tuples and Strings
. Able to write code using dictionaries and functions
. Able to read and write data from/to files in Pvthon Proqrams.

Unit I PROBLEM SOLVING TECHNIQUES 9

lntroduction to components of a computer system: disks, primary and secondary memory,
processor, operating system, compilers, creating, compiling and executing a program etc., Number
systems, lntroduction to Algorithms: steps to solve logical and numerical problems. Representation
of Algorithm, FlowcharUPseudo code with examples, Program design and structured programming

Unit ll INTRODUCTION TO PYTHON 6

History- .lnstallation and Working with Python- Understanding Python variables - Python basic
Operators - Declaring and using Numeric data types: int, float, complex-Using string data type and
strinq operations- Methods
Unit lll FLOW CONTROL, LIST AND TUPLES '12

Conditional blocks using if, else and elif - Simple for loops in python - For loop using ranges- Use of
while loops in python - Loop manipulation using pass, continue, break and else- Programming
using Python conditional and loops block Creating List - Accessing list - Operations on List -
Working" with lists - Function and Methods - Creating tuple - Tuple Operations - Functions and
Methods
Unit lV DICTIONARIES,FUNCTIONS AND MODULES I
Creating.Dictionaries - Accessing values in dictionaries - Working with dictionaries - Properties
Functions-- Defining a function - Calling a function - Types of functions - Function Arguments
Anonymous functions - Global and local variables - Modules - lmporting module - Math module
Random module - Packaqes - Composition.
Unit V FILES AND EXCEPTION HANDLING 9

Files - Opening and closing file- File Opening Modes - Reading and writing files - Functions.
Exception Handling - Exception - Exception Handling - Except clause - Try , finally clause User
Defined Exceptioni ,-
TEXT BOOK(S) k '*.qIP

Chairman'BoS
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1,
David Riley and Kenny Hunt, "Computational Thinking for the Modern Problem Solver",
Chapman & Hall/CRC, 2014.

2.
M. Sprankle, "Problem Solving and Programming Concepts", gth Edition, Pearson

Education, New Delhi, 2011.

REFERENCE(S)

1.
Brian Heinold, "lntroduction to Programming Using Python", Mount St. Mary's University,

2013

2. Michael Dawson ,"Python Programming for the Absolute Beginner" , 3'd Edition, 2010.

3
Allen Downey, Green Tea Press Needham, "Think Python, How to Think Like a Computer
Scientist", Massachusetts.

4. Cunningham, sams teach yourself python in 24 hours, Second edition Pearson, 2014
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R

2019
Semestel

lt
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Course
Gode

Course Name
Hours/
Week

Credil Total
Hours

Maximum
MarksLI TIP c

19HX201 ENGLISH FOR ENGINEERS 31 0 I 0 3 45 100

Course Objective (s):
. To acquire the usage of gtarrrrrtar irr Errglislr lirrrguage.
. To develop listening skills which will enable to listen lectures and comprehend different types

of texts.
. To enhance the reading skill to comprehend technicalwritings.
. To improve writing skills to express thoughts freely.
. To develop speakinq skills to speak fluently in real contexts.

Course Outcomes: At the end of this course, learners will be able to:
. lmprove their language usage in LSRW skills,
o Develop listening skills to understand sentence stress and intonations.
. Acquire the ability to understand different written texts.
o Enhance the writing skills to express the ideas of the learners.
. Communicate fluentlv in pair / team.

Un iil LANGUAGE FOCUS I
Voice(Active & Passive) - Reported speech - Conditionals - Collocations - Discourse markers - One
word substitution - Phrasal verbs - Error identification

Unit ll LISTENING 9

Listening for specific information - ldentifying sentence stress - Rhythm - lntonation

Unit lll READING 9

Reading graphs and charts - Skimming and scanning texts - ldentifying topic sentences -
Understandinq the structure of a text

Unit lV WRITING I
Job Application, Letter and Resume - Recommendations - Report writing (accident and survey) -
il/ritinq review ( book and movie) - Trbnscoding (interpreting charts & diagrams)

Unit V SPEAKING I
Collaborative task - Turn taking (initiating and responding appropriately) - Negotiating - Exchanging -
Language Functions: suggesting - comparing and contrasting - Expressing - finding out facts,
attitudes and opinions
TEXT BOOK(S):

1. Cbmmunicative English by KN Shoba ,Lourdes Joavani Rayen Published by Cambridge
university Revised Edition 2018

REFERENCE(S):

1.
Jeremy Comfort, Pamela Rogerson, Trish Stott, and Derek Utley, Speaking Effectively and
)-eveloping Speaking Skills for Business English, Cambridge: Cambridge University Press,
)-002.

2.
lric H. Glendinning and Beverly Holmstrom, Study Reading: A Course ln Reading for
\cademic Purposes. United Kinqdom: Cambridge University Press, 2004.

3.
Murphy, Raymond. English Grammar in Use -A Self-Study Reference and Practice Book For I

earners Of English .lved. United Kingdom: Cambridge University Press. 2012.

4. Siirllj,;i3;;.J13&:ide 
to Effective writins and speakins. lndian eo. trffii: oxford
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Department CIVIL ENGINEERING R 2019 Semester ll PC

Course Code Course Name
Hours /
Week

Credit Total
Hours

Maximum
MarksLITIP c

19ES209 MECHANICS FOR ENGINEERS 31010 3 45 100

Course Objectives: The purpose of learning this course is to.
. Familiarize basic concepts and force systems in real-world environment.
. Provide knowledge on statics of particles in spacq with moment & equilihrittm of rigid bodies
. Study the moment of inertia of surfaces and solids.
. Determine the solution for the problems related to kinematics of particles and forces associated witl

work, energy, impulse and momentum.
. Learn the concepts of static friction & geometric motion of rigid bodies.

Course Outcomes: At the end of this course, learners will be able to:
o lllustrate the vectorial and scalar representation of forces and moments.
. 

^.Analyze 
the rigid body in equilibrium.

'. Evaluate the properties of surfaces and solids.
. Calculate dynamic forces exerted in rigid body.
o Determine the friction and the effects bv the laws of friction.
Unit I STATICS OF PARTICLES o

lntroduction - Units and Dimensions - Laws of Mechanics - Lami's theorem, Parallelogram and
triangular Law of forces - Vectorial representation of forces - Vector operations of forces -additions,
subtraction, dot product, cross product - Coplanar Forces - rectangular components - Equilibrium of a
particle - Forces in space - Equilibrium of a particle in space - Equivalent systems of forces -
Principle of transmissibility.
Unit ll EQUILIBRIUM OF RIGID BODIES I
Free body diagram - Types of supports - Action and reaction forces - stable equilibrium - Moments
and Couples - Moment of a force about a point and about an axis - Vectorial representation of
moments and couples - Scalar components of a moment - Varignon's theorem - Single equivalent
force - Equilibrium of Riqid bodies in two dimensions.
Unit lll PROPERTIES OF SURFACES AND SOLIDS 9

Centroids and centre of mass - Centroids of areas - Rectangular, circular, triangular areas by
integration - T- section, l-section, Angle section, Hollow section by using standard formula -Theorems
of Pappus - Area moments of ihertia of plane areas - Rectangular, circular, triangular areas by
integration - T section, ! section, Angle section, Hollow section by using standard formula - Parallel
axis theorem and perpendicular axis theorem - Principal moments of inertia of plane areas - Principal
axes of inertia-Mass moment of inertia of prismatic, cylindrical and spherical solids from first principle -
Relation to area moments of inertia.
Unit lV DYNAMIGS OF PARTICLES I
Displacements, Veloclty and acceleration, their relationship - Relative motion - Curvilinear motion -
Newton's laws of motion - Work-Enerqy Equation- lmpulse and Momentum - Impact of elastic bodies.
Unit V FRICTION AND RIGID BODY DYNAMICS 9

Friction force - Laws of sliding friction - equilibrium analysis of simple systems with sliding friction -
wedge friction-. Rolling resistance -Translation and Rotation of Rigid Bodies - Velocity and
acceleration - General Plane motion of simple rigid bodies such as cylinder, disc/wheel and sphere.

TEXT BOOK(S)

1.
Beer, F.P and Johnston Jr. E.R., 'Vector Mechanics for Engineers (ln Sl Units): Statics anc
Dynamics", 8th Edition, Tata McGraw-Hill Publishing company, New Delhi (2004). 

---\
2. Vela Murali, "Engineering Mechanics", Oxford University Press (2010) l- ( 0

Chairman'BoS
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REFERENCE(S)

1.
3havikatti, S.S and Rajashekarappa, K.G., "Engineering Mechanics", New Age lnternational (Pl

-imited Publishers, 1998.
2. libbeller, R.C and Ashok Gupta, "Engineering Mechanics: Statics and Dynamics", 11th Edition

rearson Education 2010.

3
rving H. Shames and Krishna Mohana Rao. G., "Engineering Mechanics - Statics and
)ynamics", 4th Edition, Pearson Education 2006.

4.
Vleriam J.L. and Kraige L.G., " Engineering Mechanics- Statics - Volume 1, Dynamics- Volume
2", Third Edition, John Wiley & Sons,'1993.

5.
Rajasekaran S and Sankarasubramanian G., "Engineering Mechanics Statics and Dynamics",
3rd Edition, Vikas Publishing House Pvt. Ltd., 2OO5.
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Department CIVIL ENGINEERING R 2019 Semester ll I PC

Course Code Course Name

Hours /
Week Credit Total

Hours
Maximum

Marks
L T P c

19E5212 COMPUTER AIDED DRAWING
PRACTICE 0 0 4 2 60 100

Course Objective (s): The purpose of learning this course is to
. Make the students learn the various elements of Residential / lnstitutional / Workshop buildings
. lmpart fundamental knowledge on AutoCAD and to make the students draw truss structures, the

plan, elevation and sectional view of a building.
Course Outcomes: At the end of this course, learners will be able to

o Know the various components of different types of building.
. Acquire knowledge of minimum size of the various components of a building as per National

Building Code of lndia.
o Draw a building plan for a given area.

Prepare an elevation and sectional views of the given building code of lndia.
List of

1 S drawi usinq basic draw commands and coordinate
2 a model of a Brick wall using basic draw and modify commands
3 Plan of a storied residential bu
4 Elevation and cross section of a si storied residential buildi
5 Plan, elevation and cross section of an industrial buildi
6. Steel truss and its connection details

REFERENCE(S):

1.
Donnie Gladfelter, Autocadd 2013 and Autocadd LT 2013, Autodesk official training guides,
2013

2. Illen Finkelstein, Autocadd 2012 and Autocadd LT 2012 Bible, 2012.

h" :q/

Chairman 'BoS
Dent, of Qivil Engg' 'ESEC



\^-^J- CIVIL ENGINEERING R 2019
Semester ESJePdl Lr ltEr il il

Gourse
Code

Course Name

Hours /
Week

Credit Total
Hours

Maximum
Marks

L T P c

1 9ES21 3
PROBLEM SOLVING AND PYTHON

PROG RAMMING LABORATORY
0 0 2 1 30 100

Course Objective (s):
The purpose of learning this course is

o To apply problem solving techniques
. To write, test, and debug simple Python programs.
. To implement Python programs with conditionals and loops.
. Use functions for structuring Python programs.
. Represent compound data using Python lists, tuples, dictionaries.
. Read and write data from/to files in Python.

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

. To write algorithm, pseudo code and draw flowchart

. Write, test, and debug simple Python programs.

. lmplement Python programs with conditionals and loops.

. Develop Python programs step-wise by defining functions and calling them.

. Use Python lists, tuples, dictionaries for representing compound data.

. Read and write data from/to files in Python.

List of Experiments
. Write algorithms and pseudo code to solve real time problems
. Draw flow Chart
. Working in Python lnterpreter
. Simple python programming using looping and conditional statements
. Programs to handle strings
. Programs using list, tuples and dictionaries
. Programs using functions
. Programs using modules and packages
. Program to handle files and exception handling
. Program to draw various charts

Platforms needed : Python 3 interpreter for Windows / Linux

TEXT BOOK(S)

1.
David Riley and Kenny Hunt, '"Computational Thinking for the Modern Problem
Solve/', Chapman & Hall/CRC,2014.

2.
M. Sprankle, "Problem Solving and Programmirig Concepts'l, 9th Edition, Pearson
Education, New Delhi, 2011.

REFERENCE(S)

1.
Brian Heinold, "lntroduction to Programming Using Python",Mount St. Mary's
Universitv, 2013.

2. Michael Dawson ,"Python Programming for the Absolute Beginner" , 3rd Edition, 2010.

3.
Allen Downey, Green Tea Press Needham, "Think Python, How to Think Like a

Computer Scientist", Massachusetts.

4. Cunningham, sams teach yourself python in 24 hours, Second editio7rfQe5ol,2014

.N^S!
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Department CIVIL ENGINEERING R 2019
Semestel

I BS

Course Code Course Name Hours / Week Credit Total
Hours

Maximum
Marks

1 9BS208
ENGINEERING CHEMISTRY

LAB
L ITIP c

01014 2 60 100

Course Objective (s): The purpose of learning this course is to
1. Determination of total, temporary & permanent hardness of water by EDTA method.
2. Determination of chloride content of water sample by Argentometric method.
3. Estimation of iron content of the given solution using potentiometer.
4. Determination of strength of given hydrochloric acid using pH meter '

5. Conductometric titration of strong acid vs strong base.

Course Outcomes: At the end of this course, learners will be able to
1. Make the student to acquire practical skills in the determination of water quality parameters

through volumetric analysis.
2. Acquire the knowledge about chloride content in water sample.
3. Make the student to acquire practical skills about strength of iron using potentiometric titrations.
4. Understand the how to estimate hydrochloric acid in water sample using pH meter.
5. Gain the knowledqe about conductance of ions.

Exp No. Name of Experiments (Any Ten)

1 )etermination of Total, Temporary & Permanent hardness of water by EDTA method.

2 fetermination of chloride content of water sample by Argentometric method.

3 )etermination of Dissolved oxygen content in water sample using Winklers Method

4 )etermination of Alkalinity in Water Sample

5 Determination of strength of given hydrochloric acid using pH meter.

6 Determination of strength of acids in a mixture of acids using conductivity meter.

7
Sonductometric titration of Weak acid vs Weak base.

I lstimation of iron content of the given solution using potentiometer.

I ]onductometric titration of strong acid vs strong base.

10 )etermination of Molecular weight of polyvinyl alcohol using Ostwald viscometer

11 stimation of iron content of the water sample using spectrophotometer

12 stimation of Copper in Brass ,a
V

Y)(
Chairman ' BoS 'ra ] ri .. l
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Gourse Code Course Name
Hours/
Week

Credit Total
Hours

Maximum
Marks

L T P c

1 9TPSO2 SOFT SKILLS .II 1 0 0 1 30 100

Course Objective (s): The purpose of learning this course is

. To train the Students on Group Discussion Do's and Don'ts.

. To coach the students on lnterview Skills.

. To develop Presentation Skills.

. To develop Business Etiquette.

. To teach importance of Ethics and Values.
C,bu.r,eerOutcomes: At the end of this course, learners will be able to:

. . Participate Group Discussion with Confidence by knowing the tips and Tricks.

. Attend the interview with positive attitude by having Mock lnterviews.

. Present them very well by enhancing their Presentation Skills,

. Behave very well in official gathering and Meeting by knowing Etiquette.

.- Have qood ethics and values in their Personal and Professional Life.
uNtT 1 lCnOUp DISCUSSION 6

SO st<itts - Understanding the objective and skills tested in a GD - General types of GDs -
Roles in a GD - Do's & Don'ts - Mock GD & Feedback.

6

hten/tew handling Skills - Self preparation checklist - Grooming tips: do's & don'ts - mock interview &
[eedback.

UNIT 3 IPRESEruTATION SKILLS 6
pilentationSkills-Stagesinvolvedinaneffectivepresentation_selectionoftopic,content,aids-
Engaging the audience - Time management - Mock Presentations & Feedback.

UNIT 4 tBusiness Etiquette 6

Sroomingret quette - Telephone & E-mail etiquette - Dining etiquette - do's & Don'ts in a formal
;etting - how to impress.

uNiT s letnics 6

=thrcs 
- lmportance of Ethics and Values - Choices and Dilemmas faced - Discussions from news

readlines.

Hours
TOTAL : 30(15 Theory +15 Practical)

k.*. .q
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EFERENCES:
1. The Seven Habits of Highly Effective People - Stephen R. Covey.
2. All the books in the "Chicken Soup for the Soul" series.
3. Man's search for meaning - Viktor Frankl
4. The greatest miracle in the world - Og Mandino
5. Goal- Eliyahu Goldratt.
6. Working with Emotional lntelligence - David Goleman.
7. Excel in English - Sundra Samuel, Samuel Publications
8. Developing Communication Skills by Krishna Mohan and Meera Banerji; MacMillan lndia Ltd.

Delhi
9. Essentials of Effective Communication, Ludlow and Panthon; Prentice Hall of lndia,
10. Effective Presentation Skills (A Fifty-Minute Series Book) by Steve Mandel
11. "Strategic interviewing" by Richaurd Camp, Mary E. Vielhaber and Jack L. Simonetti

Published by Wiley lndia Pvt. Ltd
12. "Effective Group Discussion: Theory and Practice" by Gloria J. Galanes, Katherine Adams ,

Chairman . BoS
Dept. of Civil Engg. - ESEC
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Department CIVIL ENG!NEERING
R

20'19
Semes ter

ilt BS

Course Code Course Name
Hours/
Week

Credit Total
Hours

Maximum
Marks

L T P c

198S303
TRANSFORM TECHNIQUES AND

PARTIAL DIFFERENTIAL EQUATIONS
3 1 0 4 60 100

Course Objective (s): The purpose of learning this course is to
. Understand the concepts of Fourier series, Transforms and Boundary Conditions, which will enable

them to model and analyze the physical phenomena
. Understand the concepts of laplace transforms involvcd in time and space domain.
. lmplement the Fourier analysis, an elegant method in the study of heat flow, fluid mechanics and

electromag netic fields.
. Summarize and apply the mathematical aspects that contribute to the solution of one dimensional

wave equation
. Develop enough confidence to identify and model mathematical patterns in real world and offer

appropriatesolutions,usinqtheskillslearnedintheirinteractiveandSq@
Courser.Outcomes: At the end of this course, learners will be able to:

.' Recognize the periodicity of a function and formulate the same-as a combination of sine and cosine

using Fourier series.
. Formulate a function in frequency domain whenever the function is defined in time domain.
. Apply the Fourier transform, which converts the time function into a sum of sine waves of different

frequencies, each of which represents a frequency component;
.i Classify a partial differential equation and able to solve them.
.,1 Apply and solve the engineering problems in the area of heat, wave equations.

Unit I FOURIER SERIES 12

Dirichlet's conditions - General Fourier series - Odd and even functions - Half range cosine and sine series
- Root mean square value

Unit ll -APLACE TRANSFORM 12

[aplace Transform- Existence Condition -Transforms of Standard Functions - Unit step function, Unit
mpulse function- Properties- Transforms of Derivatives and lntegrals - lnitial and Final Value Theorems -

-aplace transform of Periodic Functions - lnverse Laplace transforms.
Unit lll :OURIER TRANSFORM 12

rTransformandlnverseFourierTransform-SineandCosineTransforms
- Properties - Transforms of Simple Functions - Convolqtion Theorem - Parseval's ldentity 

,

Unit lV )ARTIAL DIFFERENTIAL EQUATIONS 12

=ormation of partial differential equations - Singular integrals - Solutions of standard types of first order

rartial differential equations - Lagrange's linear equation - Linear partial differential equations of second
rnd higher order with constant coefficients of homogeneous types

Unit V \PPLICATIONS OF PARTIAL DIFFERENTIAL EQUATIONS 12

ntialEquations-FourierSeriesSolutionsof
One DimensionalWave Equation - One Dimensional Heat Equation - Steady State Solution of Two-
Dimensional Heat Equation - Fourier Series Solutions in Cartesian Coordinates

REFERENCE(S):

1. @uisBarrett,AdvancedEngineeringMathematics,TataMcGraw.Hill
Publishinq Cdmpany Ltd, 2003.

2. @ncedEngineeringMathematics,EighthEdition,JohnWiIeyandSons,lnc,
Sinoaoore. 2008.

3. tics,SeventhEdition,CenageLearninglndia
Private Ltd, ,--,i
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Department CIVlL ENGINEERING R
2019

Semester
lll PC

Course
Code

Course Name
Hours

I
Week

Credit Total
Hours

Maximum
Marks

LI TIP c
19CE301 MECHANICS OF SOLIDS 31010 3 45 100

Course Objective (s): The purpose of learning this course is to
o Develop the understanding on the state of stresses and strains in engineering components as a

result of different loading conditions
o Provide the principles and equations, and necessary tools to analyze structural members under axial

loads, bendinq, shear, and torsion.
Course Outcomes: At the end of this course, learners will be able to:
o Determine the stresses and strains in the members subjected to axial loads
o Determine the principal stresses and strains in structural members
. Determine the stresses and strains in the members subjected to loads in various types of beams
. Determine the bending stress and strain energy due to bending moment.
. Determine the stresses in shaft due to torsion loads.
Unit I STRESSES AND STRAINS f0

Stressatapoint-Typesofstress-Strainatapoint-Typesofstrain-Elasticlimit-Hooke'slaw.
Vlodulus of elasticity - Stress-Strain diagram - Stresses in composite bars - Thermal stresses - Poisson's
'atio Rigidity modulus - Bulk modulus - Relation between elastic constants - Strain energy due to axia
brce - Stresses and strain energy due to suddenly applied load and impact load
Unit !l TWO DIMENSIONAL STATE OF STRESS I

Iwo dimensional state of stress at a point -Normal and shear stresses on any plane -Principal planes anc
crincipal stresses -Maximum shear stress -Analytical methods and Mohr's circle method -Two dimensiona
;tate of strains at a point-Principal strains and their directions. Thin Cylinder: Stresses and deformations ir
:hin walled cylinders and spherical shells due to internal pressure
Unit lll BEAMS AND BENDING I

fypes of beams -Types of supports -Shear force and bending moment in beams -Sketching of shear force
and bending moment diagrams for cantilever, simply supported and over hanging beams for any type o'
oading - Relationship between rate of loadinq, shear force and bendinq moment
Unit lV STRESSES IN BEAMS 10

Iheory of simple bending -Assumptions Analysis for bending stresses -Load carrying capacity of beams .

sroportioning sections -Flitched beams - Leaf springs -Strain energy due to bending moment - Shear
;tress distribution - Strain energy due to pure shear
Unit V TORSION OF CIRCULAR SHAFTS AND SPRINGS 8

Derivation of torsion equation -Assumptions -Theory of torsion -Stresses in solid and hollow circular shaftr
-Power transmitted by the shaft -Stepped shafts - Composite shafts- Strain energy due to torsion.
Deformations and stresses in closed and open coiled helical springs - Stress due to combined bending
and torsion
trOR FURTHER READING
)etermination of principal stresses at any point in a beam - Strain rosettes
IEXT BOOK(S
1. S. Rajput, Strength of Materials, S. Chand & Co., 2014.
2. R. K. Bansal, A Textbook of Strength of Materials, Laxmi Publications, 6th Edition 2015.
3. S. M. A. Kazimi, Solid Mechanics, Tata McGraw Hill Book Co Ltd., 2001.

,l-\REFERENCE(S):
1. D. Boresi, Richard J. Schmidt, Advanced Mechanics of Materials, 6th Edition ,2002. \

I
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L T P c

1 9ES309 FLUID MECHANICS AND
MACHINERIES

3 0 0 3 45 100

Course Objective (s): The purpose of learning this course is to
. Enhance the students'knowledge on fluid statics, kinematics and dynamics
. lmpart knowledqe on the analysis and desiqn of water turbines and pumps

Course Outcomes: At the end of this course, learners will be able to:
. ldentify the fluid- classifications, properties and their units of measurement
. Analyze the various types of flows and pressure
. Analyze the flows in circular pipes and losses in pipes
o Handle various pressure measuring instruments in the field
. Analyze the performance of turbines under different operating conditions
. Desion and analvzes the etficiencv of pumps
Unit I =LUID PROPERTIES AND FLUID STATICS 9

Dimensions and units -Fluid properties - density, specific weight, specific volume, specific gravity, viscosity
:ompressibility, vapour pressure, capillarity and surfac€ tension Fluid statics- Hydrostatic law- Pascal's lara
- Atmospheri0, absolute, gauge and vacuum pressures - Measurement of pressure by various types o'
nanometers - Buoyancy and meta-centre.
Unit ll FLUID KINEMATICS AND DYNAMICS o

:luid kinematics :Classification of fluid flow - Stream line, streak line and path line - Convective and loca
acceleration - Continuity equation for one, two and three dimensional flows - Stream function and velocity
rotential function . Fluid dynamics : Pressure, kinetic and datum energy - Euler's equations of motion .

3ernoulli's theorem and proof - Application of Bernoulli's equation - Pitot tube - Orifice meter, Venturimeter.
Unit lll =LOW THROUGH PIPES 9

Development of laminar and turbulent flows in circular pipes-Laminar flow through circular tubes
(Hagen Poiseuille's Equation) - Darcy-Weisbach equation for flow through circular pipe - Major and minot
osses of flow in pipes- Pipes in series - Equivalent pipe- Pipes in parallel
Unit lV TURBINES I

\pplication of momentum principle - lmpact of jets on plane and curved plates - Turbines - Radial
1ow turbines - Axial flow turbrines - lmpulse and reaction turbines - Specific speed and characteristic curves
Unit V PUMPS 9

Centrifugal pumps - Multistage pumps - Minimum speed to start the pump - Specific speed anc
characteristic curves - Reciprocating pumps - Negative slip - lndicator diagram - Functions of air vessels
FOR FURTHER READING
Mlethods of dimensional analysis - Rayleigh's method - Buckingham's - theorem - Hydraulic similitude .

[/odel analvsis - Tvpes of models.
rExT BOOK(S):

1. R. K. Bansal, Fluid Mechanics and Hydraulic Machines, Laxmi Publications, New Delhi, 2005.

2. R. K. Rajput, A Text Book of Fluid Mechanics, S. Chand & Co., New Delhi, 2006.
3. I. N. Modi and S. M. Seth, Hydraulics and Fluid Mechanics, Standard Book House, Delhi, 2010.

REFERENCE(S):
1. ,/. L. Streeter and B. E. Wylie, Fluid Mechanics, McGraw Hill lnternational Book Co., 2006.
2. r/unus A. Cengal and John M. Cimbala, Fluid Mechanics - Fundamentals and |pp[cations (ln S

Jnits), McGraw Hill lnternational Book Co.,2004. I ( n l)
r.^
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LI TIP c
19CE302 SURVEYING 310l0 3 45 100

Course-Objective (s): The purpose of learning this course is to
. lmpart knowledge on the basic principles of field surveying procedures
. lmpart a clear understanding on the working principles and use of theodolite
Course Outcomes: At the end of this course, learners will be able to:
. Dernonstrate the various functional aspects of surveying instruments
. Acquire knowledge in surveying by compass and plane table in the field.
.- Determine the leveling, contouring, longitudinal and cross section
.- Perform a highway road alignment project.
. Calculate the area and volume of eafthwork
Unit I NTRODUCTION AND CHAIN SURVEYING o

Definition - Principles - Classification - Scales - Survey instruments, their care and adjustment - Ranging
and chaining - Reciprocal ranging - Setting perpendiculars - well conditioned triangles - Traversing -

:lottinq - Enlarqinq and reducinq fiqures.
Unit ll }OMPASS SURVEYING AND PLANE TABLE SURVEYING o

)rismatic compass - Bearing - Systems and conversions - Local attraction - True and magnetic meridians
. Magnetic declination - Dip - Traversing - Plotting - Adjustment of errors by grap[ical and analytical
nethods.- Plane table instruments and accessories - Methods: Radiation, lntersection, Resection and

fraversinq - Three and two point problems.

Unit lll LEVELL!NG I
Level line - Horizontal line - Spirit level - Temporary and permanent adjustments - Fly and check levelling
-Booking - Reduction - Effect of curvature and refraction - Reciprocal levelling - Longitudinal and cross

sections -Plotting - Calculation of areas and volumes - Contouring - Methods - Characteristics of contours
- Plotting - Earthwork volume - Capacity of reservoirs - Block contouring
Unit lV THEODOLITE SURVEYING I

Iheodolite - Vernier and microptic - Temporary and permanent adjustments of vernier transit - Horizonta
angles and their measurement - Vertical angles and their measurement - Heights and distances -

Iraversinq - Closinq error and distribution - Gales tables.
Unit V rACH EOMETRIC S URVEYI NG 9

facheometric systems - Tangential, stadia and subtense methods - Stadia systems - Fixed hair method -

Horizontal and inclined sights - Determination of Stadia constants of the tacheometer - Anallactic lens -

Tangential system -Subtense measurements - Subtense bar - Direct reading tachometry.
FOR FURTHER READING
Field and office work - Conventional signs Surveyor's compass - Merits and demerits of plane table
surveying Levels and Staves - Sensitiveness - Bench marks - Uses of contours - Microptic Descriptior
and usei of theodolite - Omitted measurements - Radial contouring Principles, instruments required -

Vertical and normal staffinq - Fixed and movable hairs
TEXT BOOK(S
1. lK. R. Arora, Surveying, Vol. l, Standard Book House, 1Sth Edition 2015.
2. lN.N. Basak, Surveying, Tata McGraw Hill, 2007 ,/-\

REFERENCE(S): 0
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1. [. P. Kanetkar, Surveying and Levelling, Vol. I & ll, United Book Corporation, 2002.
2. 3. C. Punmia, Er. Ashok Kr. Jain, Dr.Arun Kumar Jain Surveying, Vol. I & ll, Laxmi Publications, New

felhi, Seventeenth Edition, 2016.
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LI TIP c
19ES301 APPLIED GEOLOGY 31010 3 45 100

Course Objective (s): The purpose of learning this course is to
. Provide basic knowledge on earth sciences and their applications in civil engineertng.
. Provide essential knowledge on classification of rocks and their uses in civil engineering

constructions.
Course Outcomes: At the end of this course, learners will be able to:
. Acquire knowledge in structure and weathering of earth.
. Understand the structure and mineral properties
. Understand the formation of rocks and its properties.
. Understand the failure of rocks
. Analyze the rocks for the construction of tunnels, dams and road cuttings.
Unit I 3ENERAL GEOLOGY o

ntroduction to geological time scale and str:atigraphy, Laws of stratigraphy. Geology in civil engineering .

3ranches of-geology - Earth Structures and composition- Elementary knowledge on continental drift anc
clate technologies. Weathering - Work of rivers - Wind and their engineering importance - Earthquake
relts in lndia -Groundwater: Mode of occurrence- Prospecting - lmportance in civil engineering.
Unit ll [/IINERALOGY 8

Elementary knowledge on symmetry elements of important crystallographic systems -Physical propertiet
cf minerals - Study of the rock forming minerals - Quartz family - Felspar family, Augite, Hornblende
Biotite, Muscovite, Calcite, Garnet - properties, behaviour and engineering significance of clay minerals .

Fundamentals of process of formation of ore.
Unit lll PETROLOGY AND ROCK MECHANICS 10

Rocks - lntroduction - Rock cycle - Physical description of rock types - lgneous rocks - Granite - Syenite
and Basalt - Sedimentary rocks - Conglomerate - Sandstone - Shale and Limestone - Metamorphic rocks
. Schist - Gneiss - Quartzite and marble -Rock mechanics - lntroduction - Study of rock properties .

>orositv - Permeability - Moisture content-Swelling - Durability.
Unit lV STRUCTURAL GEOLOGY AND GEOPHYSICAL INVESTIGATIONS o

ntroduction to primary and secondary geological structures. - lntroduction to geological maps -Folds -

:aults and'joints -Their bearing on engineering construction - Seismic and electrical methods for civi
:nqineerinq investiqations.
Unit V GEOLOGICAL INVESTIGATIONS IN CIVIL ENGINEERING I

Remote" sensing techniques - Study of aerial photos and satellite images - lnterpretation for Civi
Engineering projects - Geological conditions necessary for construction of Dams, Tunnels, Buildings
Road cuttings, Landslides - Causes and preventions - Sea erosion and coastal protection
FOR FURTHER READING
Stress and strain in rocks. Evaluation for suitability of site, Geo Engineering classification, Duncan's
:lassification.
IEXT BOOK(S):
1. lParbin Sinqh, Enqineerinq and General Geoloqy, Katson Publication House,2014
2. rrakash Jadhav and Raviraj Sorate, Engineering geology, Nirali Prakahan,2015
3. \.Parthasarathy, V.Panchapakesan and R. Nagarajan, Engineering geology, Willey lndia Pvt. Ltd

2013. z- .'

REFERENCE(S):
'M.
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1. Bell .F.G.. "Fundamentals of Engineering Geology", B.S. Publications. Hyderabad 2011.
2. Dobrin, M.B "An introduction to geophysical prospecting", McGraw Hill, New Delhi, 1988
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1 9CE304
CONSTRUCTION MATERIALS AND

PRACTICES
2 0 2 3 60 100

6urse Objective (s): The purpose of learning this course is to
. Gain knowledge about the properties and uses of various materials for constructions
.-. Recognize the necessity for composite materials like concrete, RCC
.i Understand the need for Construction equipments in site
@urse Outcomes: At the end of this course, learners will be able to:
.- Understand the composition and manufacturing of building materials
. lllustrate the operation and uses of various construction equiprnents
. ldentify different types of bonding in masonry
.,, Know the application of various types of metals, plastics, rubber and other building materials.
Unit I STONE. BRICKS. LIME 6

Stone as building material - Criteria for selection - Tests on stones - Deterioration and Preservation o'

stone work - Bricks - Classification - Manufacturing of clay bricks - Tests on bricks - Compressive
Sffength - Water Absorption - Efflorescence - Bricks for special use - Refractory bricks - Lime -
riep,aration of lime mortar
Unit ll CEMENT _ AGGREGATES - WATER 6

Cement - lngredients - Manufacturing process - Types and Grades - Properties of cement - Hydratior
- Compressive strength - Fineness- Soundness and consistency - Setting time - Fine aggregate.
Bulking of sand - Sieve analysis-Fineness modulus- interpretation of grading charts - Coarse aggregates
- Crushing Strength - lmpact strength - Flakiness lndex - Elongation lndex - Abrasion Resistance - lS

specifications - Gradinq - Qualitv of water for mixinq and curinq
Unit lll ALLOY, RUBBER AND PLASTICS 6

Ferrous Metals: lntroduction - Manufacturing Process - lron - Pig iron - Cast !ron - Wrought lron - Alloy
Steel.
\on Ferrous Metals: lntroduction- Manufacturing Process - Aluminum- Copper - Zinc - Lead - Tin -

\ickel. Properties of Tar steel, Stainless steel, Structural steel. Ceramic Materials: lntroduction 8
Slassification - Refractories - Glass - Mechanical, Thermal & Electrical Properties. Polymeric Materials:
lubbers - Plastics - Constituents- Properties -Applications.
Unit lV NMBER AND OTHER MATERIALS 6

fimber - Market forms - lndustrial timber- Plywood - Veneer - Thermocol - Panels of laminates
Aluminum and Other Metallic Materials - Composition - Aluminum composite panel - Market forms
[/lechanical treatment - Paints - Varnishes - Distempers - Bitumens.
Unit V CONSTRUCTION EQUIPMENTS 6

Selection of equipment for earth work - types of earthwork equipment - tractors, motor graders, scrapers
[ront end waders, earth movers - Equipment for foundation and pile driving. Equipment for compaction
catching and mixing and concreting - Equipment for material handling and erection of structures -

lquipment for dredging, trenching, tunneling
FOR FURTHER READING
=erro cement, super plasticizers, FAL - G brick, plastics, and geotextiles. Fibre reinforced plastic ir
;andwich oanels. modelino.

SONSTRUCTION MATERIALS PRACTICES L,..re& 30
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I. TEST ON FINE AGGREGATES
1. Grading of fine aggregates
2. Test for specific gravity and test for bulk density
3. Compacted and loose bulk density of fine aggregate

II. TEST ON COARSE AGGREGATE
1. Determination of impact value of coarse aggregate
2. Determination of elongation index
3. Determination of flakiness index
4. Determination of aggregate crushing value of coarse aggregate

III. TEST ON CONCRETE
1. Test for Slump
2. Test for Compaction factor
3. Test for Compressive strenqth

10

10

10

TEXT BOOK(S):
1. )r. S. Christia n Joh nson, Construction Materials, Chese Publication,20 17

2. ). C. Varghese, Building Materials, PHI Learning Private Limited, New Delhi, 2010.
3. i. P. Arora and S. P. Bindra, Textbook of Building Construction, Dhanpat Rai Publications (P) Ltd.

2003.
REFERENCE(S):
1. Shetty .M.S., "Concrete Technology, Theory and Practice", Revised Edition, S. Chand & company

-td,, New Delhi, 2006.
2. \eville. A.M., "Properties of Concrete", 4th Edition Longman,1995.
3. lonstruction Materials Laboratory Manual, Anna University, Chennai-600 025.
4. S 4031 (Part 1) - 1996 - lndian Standard Method for determination of fineness bv drv sievinq
5. S 2386 (.Pari 1 to Part 6) - 1963 - lndian Standard methods for test for aqqreqate for concrete

t"^:d
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Course
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Llrlp c

19MC301 INDIAN CONSTITUTION 21010 0 30 100

Course Objective (s): The purpose of learning this course is
. To Understand the premises informing the twin themes of liberty and freedom from a civil rights

perspective.
. To address the growth of lndian opinion regarding modern lndian intellectuals' constitutional role

and entitlement to civil and economic rights as well as the emergence of nationhood in the early
years of lndian nationalism.

. To address the role of socialism in lndia after the commencement of the Bolshevik Revolution in
1917 and its impact on the initial drafting of the Indian Constitution.

Course OUtcomes: At the end of this course, learners will be able to:
. Discuss the growth of the demand for civil rights in lndia for the bulk of lndians before the arrival of

Gandhi in lndian politics.
. Discussrthe intellectual origins of the framework of argument that informed the conceptualization of

social reforms leading to revolution in lndia.
. Discuss the circumstances surrounding the foundation of the Congress Socialist Party [CSP] under

the leadership of Jawaharlal Nehru and the eventual failure of the proposal of direct elections
through adult suffrage in the lndian Constitution.

. Discuss the passage of the Hindu Code Bill of 1956.

Unit I HISTORY OF MAKING OF INDIAN CONSTITUTION 5

Historv of lndian Constitution - Drafting Committee, (Composition & Working)
Unit ll PHILOSOPHY OF THE INDIAN CONSTITUTION 5

Preamble - Salient Features
Unit lll CONTOURS OF CONSTITUTIONAL RIGHTS & DUTIES 5

Fundamental Rights - Right to Equality - Right to Freedom - Right against Exploitation -Right to Freedom
of Religion - Cultural and Educational Rights - Right to Constitutional Remedies - Directive Principles of
State Policy - Fundamental Duties.
Unit lV ORGANS OF GOVERNANCE 5

Parliament - Composition - Qualifications and Disqualifications - Powers and Functions Executive -
President - Governor - Council of Ministers - Judiciary, Appointment and Transfer of Judges,
Qualifications - Powers and Functions.
Unit V LOCAL ADMINISTRATION 5

District's Administration head: Role and lmportance, - Municipalities:'rlntroduction, Mayor and role of
Elected Representative, CEO of Municipal Corporation - Pachayati raj: lntroduction, PRI: ZilaPachayat -
Elected officials and their roles, CEO ZilaPachayat: Position and role- Block level: Organizational
Hierarchy (Different departments) -Village level: Role of Elected and Appointed officials - lmportance of
qrass root democracv.
Unit Vl ELECTION COMMISSION 5

Election Commission: Role and Functioning, Chief Election Commissioner and Election
Commissioners, State Election Commission: Role and Functioning, lnstitute and Bodies for the
welfare of SC/ST/OBC and women

rExT BOOK(S):

1. "The'Constitution of lndia", 1950 (Bare Act), Government Publication n
. t't .'
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2. Dr. S. N. Busi, "Dr. B. R. Ambedkar Framing of lndian Constitution", 1st Edition,2016. Ava
Publishers

3. M. P. Jain, "lndian Constitution Law", 7th Edn., Lexis Nexis, 2014.

REFERENCE (s)

1. D.D. Basu , lntroduction to the Constitution of lndia, Lexis Nexis,2A15.
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SURVEYING PRACTICAL
LITIP c

01014 2 60 100

Course Objective (s): The purpose of learning this course is to
. lriipart krrowledge on tlre basic pririciples of field surveying procedures
. lmpart a clear understanding on the working principles and use of theodolite
Course Outcomes: At the end of this course, learners will be able to:
. Demonstrate the various functional aspects of surveying instruments
.- Ptepare topographic map including contours of any site
. Perform a highway road alignment project.
. Calculate the area and volume of earthwork
Exp
No.

Name of Experiments

1 3hain survevinq: Aliqninq, Ranqinq and Chaining
2 Dlane table surveving : Radiation, I ntersection, Traversi ng

3 )lane table survevinq: Resection. Two and Three point problems

4 =lv levellinq usinq Dumpv and Tiltinq level
5 lheck levellino usinq dumov level
6 -onqitudinal and cross section levellinq
7 Repetition and Reiteration
8 leiqhts and distances - Sinqle plane method.
I Iacheometric Constants
10 Subtense bar system to calculate distance

Equipments No of Equipments
1 Iotal Station 02
2 fheodolites 05
3 )umpv level/ Fillinq level 10

4 Pocket stereoscope 01

5 Ranqinq rods 10

6 -evellinq staff 10

7 lhain 05
8 [ape 05
9 Sross staff 10

10 Arrow 10

11 f,rismatic compass 05
12 Surveyor compass 05
13 Survev qrade or Hand held GPS 02

TEXT BOOK(S):
1. B. C. Punmia, Surveying, Vol. I & ll, Laxmi Publications, New Delhi, 2005.
2. K. R. Arora, Surveying, Vol. l, Standard Book House, 2008. ,'::\

t^ " ( 0uREFERENCE(S):
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1. l-. P. Kanetkar, Surveying and Levelling, Vol. l& ll, United Book Corporalion,2002.
2. I. P. Kanetkar, Surveying and Levelling, Vol. l& ll, United BookCorporalion,2002.
J. !.N. Basak, Surveying, Tata McGraw Hill, 2007.
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L T P c

1 9HS301 COMMUNICATION SKILLS 0 0 4 2 30 100

@urse Objective (s): The purpose of learning this course is
.' To involve the students in effective listening activities.
o To improve the oral communication skills in proper manner.
.: To focus the effective reading of general and technical text.
., To enhance and comprehend the written text.
. Tb inteqrate LSRW skills.

Gourse Outcomes: At the end of this course, learners will be able to:
1. Understand the technical talks.
2. Communicate to his peer group properly.
3. Comprehend the general and technicaltext.
4. Write the reports and job application in clear manner.
5. lntesrate LSRW skills.

Unit I LISTENING 6

Listening and its importance -Listening strategies - Listen to a process information - give information,
as part of a simple explanation - Being an active listener: giving verbal and non-verbal feedback -

takino lecture notes
Unit ll SPEAKING 6

Give personal information - ask for personal information - express ability - ask for clarification -
pronunciation basics - pronunciation practice - conversation starters: Pep talk - stressing syllables
and speakinq clearlv - summarizinq academic readinqs and lectures

Un ilr READING 6

Strategies for effective reading - Read and recognize different types of texts - Predicting content using
photos and title - Read for details - Use of graphic organizers to review and aid comprehension -

Understandino pronoun reference and use of connectors in a passage- speed reading techniques
Unit lV ,VRITING 6

Plan before writing - Develop a paragraph: topic sentence, supporting sentences, concluding sentence

-Write a descriptive paragraph - Write a paragraph with reasons and examples - Write an opinion
paragr:aph - E-mailwriting - Types of essays- descriptive-narrative- issue-based-argumentative-
analvtical

Unit V NTEGRATION OF LSRW 6

Task based lnstruction : watching a video -Listing, Sorting, ordering, comparing and analyzing the
ideas - Readinq a newspaper and creating topic based videos

TEXT BOOK(S):
1 3ramer F. Margot and Colin S. Ward Reading and Writing (Level 3) Oxford University Press:

Sxford. 2011
2 3rooks,Margret. Skills for Success. Listening and Speaking. Level 4 Oxford University Press,

f,xford: 201'1
3 lichards,C. Jack. & David Bholke. Speak Now Level 3. Oxford University Press, Oxford: 2010

REFERENCE(S):
1. Davis, Jason and Rhonda Llss. Effective Academic Writing (Level 3) Oxford Unive;rs'$l Press:

Cxford,2006. / n tl
'|.\.
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2. E. Suresh Kumar and et al. Enriching Speaking and Writing Skills. Second Edition. Orient Black
SWAN:

3. Anderson, Kenneth et al. Study Speaking: A Course in Spoken English for Academic Purposes.
Jnited Kinqdom. Cambridge University Press 1992.
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Marks

L T P c

1 gTPSO3 QUANTITATIVE APTITUDE AND
LOGICAL REASONING.I

2 0 0 0 30 100

Course Objective (s):
. To crack aptitude assessment by using speed math concepts.
. To solve problems using fast track method by learning simplification and numbers.
. To learn the basic of ratio and proportion and mixture concepts.
. To calculate different ways of solving problems on average and ages.
. To learn the loqical skills bv analvzinq the obiects.
Course Olrtcomes: At the end of this course, learners will be able to:
1. Sblve the.question with speed and accuracy.
2. Craokthe-quantitative aptitude questions by using simplificatioll a,hd numbers system.
3. Solve most of the aptitude topics by knowing ratio and proportion topics with allegation.

Solve the problems on average and ages by using logical way of approach,
Develop their looical thinkinq.

4.
5.
UNIT 1 ISPEED MATHS AND NUMBER SYSTEMS 6

SPEED MA"THS: Square and square roots - Square for numbers-from 31 to 50. Finding squares of
rumbers between 81 to 100. Cubes and cubes roots.
NUMBER $f'STEMS: Numbers and types of Numbers - Properties of-Numbers -Face value and place
ralue - Divisibility rules - Concept on unit digit and remainder theorem.

UNIT 2 ISIUIPIITICATIONS & PROBLEMS ON NUMBERS 6

SIMPLIFICATIONS: BODMAS rule - Application of algebraic formulae -Simpliflcation of decimal fraction
& mixed fraction - Continued fraction and its simplification - Recurring decimals.
PROBLEMS ON NUMBERS: Set of numbers -Assume the unknown numbers and form equations

UNIT3 IRATIO & PROPORTION,ALLIGATIONS &MIXTURE 6

RATIO AND PROPORTION: Ratio between two or more persons - Miscellaneous problems.
\LLIGATIONS ANS MIXTURES: Definition - Allegation rule - Mean value (or cost price) of the mixture -
Six qolden rules to solve problems on mixture - Removal among the quantities more than two.
UNIT 4 IAVERAGES & PROBLEM ON AGES 6

AVERAGES: Average from total-Totalfrom the average - Miscellaneous problems.
PROBLEMS ON AGES: Aqes - Persons in Past - Present - Future. Miscellaneous problem.

UNIT 5 IEUEIOCY & MIRROR & WATER IMAGES 6

ANALOGY: Study and topic relationship - Worker and tool relationship - Tool and action relationship -
/Vork and working place - Worker and product - Product and raw materials - lnstrument and
Teasurement - Quantity and unit - Animals and young ones - Male and female.
[,llRROR IMAGES AND WATER IMAGES: Letter inverted - Obiect inverted.

TOTAL :30 HOURS

k.* .
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1. Abhijit Guha, Quantitative Aptitude for Competitive Examinations, Fourth Edition, Tata McGraw-Hill
Publishing Company Ltd, 2012

2. Arun Sharma, How to prepare for Data lnterpretation for the CAT, First Edition, Tata McGraw-Hill
Publishing Company Ltd, 2012.

3. R.V.Praveen,"Quantitative Aptitude and Reasoning"Third Edition, PHI Learning ,2016.
4. Dr.R S Aggarwal, Quantitative Aptitude, Revised and Enlarged Edition, S.Chand Publishing

Company Ltd,2017.
5. Arun Sharma "How to Prepare for Quantitative Aptitude"Eight Edition, McGraw Hill Education,201B.
6. "Reasoning and Aptitude" for GATE and ESE Prelims, Made Easy Publication,2)29.
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1985402 NUMERICAL METHODS 31 1 | 0 4 60 100

Course Objective (s): The purpose of learning this course is to
. Acquire the knowledge of finding approximate solutions of algebraic, linear and non linear

equattons, drtterentratron and integration by numerical methods and interpolating the values of a
function.

. Able to interpolate and predict a data
o Able to analyse differentiation and integration numerically
. Ability to find solution of initial and boundary value problems using single and multi-step

approximations.
. Develop enough confidence to identify and model mathematical patterns in real world and offer

appropriate solutions, usinq the skills learned in their interactive and supporting environrylent.

Course Outcomes: At the end of this course, learners will be able to:
. C.lassify the equations into Algebraic, Transcendental or simultaneous and apply the techniques to

solve them numerically.
. Demonstrate and implement an appropriate numerical method for interpolation.
o Apply numerical computational techniques to obtain the differentiation and lntegration of functions.
. Obtain the solutions of first order ordinary differential equations, numerically.
. Classify the partial differential equations and able to get the solutions of those equations using

numerical methods.
Unit I SOLUTION OF SYSTEM OF EQUATIONS 12

\ewton Raphson method- Method of False Position - Graffes root square method -Crouts Method
- Gauss Jordan, Gauss Seidal method.
Unit ll NTERPOLATION 12

tnterpolation: NeMon'sfonrvard and backwarddifferenceformulae, Lagrange's and Newton's divided
difference interpolation form u lae
Unit lll VUMERICAL DIFFERENTIATION AND INTEGRATION 12

Numerical differentiation :

frapezoidal, Simpson's
quadrature formula

Newton's fonrvard
1/3 rule - Two

and backward difference formulae, Numerical lntegration:
point Gaussian quadratureformula - Three point Gaussian

Unit lV NUMERICAL SOLUTION OF ORDINARY DIFFERENTIAL EQUATION 12

tnitial vaiue Problem: Single step methods:Taylor's series method ,Euler's method and Fourth
crder Runge - Kutta method for solving first order equations - Multi step methods: Milne's -
{dams - Bashforth predictor and corrector methodsfor solving first order eque!!en!._
Unit V IUMEruCAL TECHNTQUES FOR THE SOLUTION OF PARTIAL DIFFERENTIAL

ESUATIONS
12

Finite difference solution of parabolic equation by Crank-Nicholson method-Solution of elliptic equations of
simple harmonic motions and its solutions numerically.
REFERENCE(S):
1. iteven Chapra , Numerical Methods for Enqineers , Tata McGraw Hill seventh Edition, 2015.

2. 3urden R. L and Douglas Faires J, NumericalAnalysis Theory and Applications, Cengage

-earninq, Ninth Edition, 2005.
3. 3erald C.F and Wheatley P.O, Applied NumericalAnalysis, Seventh Edition, Peargon- .

:ducation, New Delhi, 2006.
.;^.\)
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1 9CE401 STRENGTH OF MATERIALS 311 l0 4 45 100
Course Objective (s): The purpose of learning this course is to
. lmpart knowledge on deflection of statically determinate beams and ideal and real columns
o Determine the stresses due to unsymmetrical bending and understand various theories of tailures
. Analyze the deflection in statically determinate beams and calculate buckling load in columns anc

determine the stresses in curved beams and thick walled cvlinders
Course Outcomes: At the end of this course, learners will be able to:
. Analyse stresses and deflection of beams experiencing a combination of internal transverse shear

and bending moment.
o ldentify the buckling and stability of columns subjected to axial loads.
. Figure out the stress distribution in simple structural elements such as thick walled cylinders under

external load, axial load, bending moment and shear force.
o Estimate the stresses due to unsymmetrical bending and calculate the shear centre.
o lnterpret the behaviour and quantification method of stress and strain in structural members under

various theories for failure of materials
Unit I DEFLECTION OF STATICALLY DETERMINATE BEAMS I

Soverning differential equation - Macaulay's method - Moment area method - Conjugate beam method
Strain energy method.

Unit ll ICOLUMNS AND STRUTS o

Columns - Slenderness ratio - Calculation of stresses in short columns due to axial load and uni-axial anc
biaxial bending moments - Core of the section - Buckling load of long columns - Euler's theory - Differenl
end conditions - Rankine's formula - Straight line formula
Unit lll rHICK WALLED CYLINDERS AND CURVED BEAMS I

Ihick walled cylinders - Lame's equations - Hoop stress and radial stress distribution - Compounc
;ylinders - shrink fit. Curved beams - Stresses due to bending by Winkler Bach theory - Rectangular,
:rapezoidal, circular solid sections - Crane Hook Problems
Unit lV SHEAR CENTRE AND UNSYMMETRICAL BENDING o

Shear flow in thin walled beam cross section - Shear centre of mono/symmetric open sections - Hollow thir
rvalled torsion members - Single and multi connected sections - Symmetrical and unsymmetrical bending .

Bending stresses in beams subiected to unsymmetrical bendinq
Unit V IHEORIES OF ELASTIC FAILURE 9

Types of Failure: Brittle and ductile - Maximum principal stress theory - Maximum Principal strain theory.
Maximum strain energy theory - Maximum shear stress theory - Mohr's theory - simple problems
FOR FURTHER READING
Stresses in Chain Links and Proving Ring, Octahedral Shear Stress Theory, Change in direction of neutra
axis and simple problems in unsymmetrical bending- Newmark's method of analysis of statically
ndeterminate beams
TEXT BOOK(S

1. S. Rajput, Strength of Materials, S. Chand & Co., 2006.
2. R. K. Bansal, A Textbook of Strength of Materials, Laxmi Publications, 2010.

REFERENCE(S):
1. f. S. Bedi, Strength of Materials, S. Chand & Co. Ltd.,2012.
2. l. Punmia, Strength of Materials, Laxmi Publications,2002. a:\
3. (.M.Gopalakrishnan, Strength of Materials ll, Thakur Publication Pvt, Ltd., 2019 ln )

Ghalman 'Bol
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Exp No.
Name of

Experiments
1. Iension test on mild steel rod

2. forsion test on mild steel rod

J. 3ompression test on brick and wood

4. Iests on open coiled helical springs

5. lests on closed coiled helical springs

6. zod and Charpy impact tests

7. )eterriiirratiort of Rockwell arrd Brinell I lardness Number

8. Shear test on mild steel rod

9. Static bending test on metal beam

10. Jemonstration on the variation of shear force in a beam

11. )emonstration on thin cylinders

rExT BOOK(S

1. S. Rajput, Strength of Materials, S. Chand & Co., 2006.

2. Bansal, A Textbook of Strength of Materials, Laxmi Publications, 2010.

REFERENCE(S):

1. f . S. Bedi, Strength of Materials, S. Chand & Co. Ltd.,2012.
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19CE402 SOIL MECHANICS 31010 3 45 100

dourse Objective (s): The purpose of learning this course is to
. Make the students gain adequate knowledge on the index and engineering properties of soils
o Understand the significance of the soil properties
Course Outcomes: At the end of this course, learners will be able to:
o Determine the index properties of soil and classify the type of soil
. Determine the permeability and seepage characteristics of soil
. Determine the compressibility characteristics and shear strength parameters of soil
o Determine the failure analysis of different soil parameters
. Analyze the stability of slopes and provide slope protection methods
Unit I NDEX PROPERTIES AND CLASSIFICATION OF SOIL o

Nature of soils - Phase diagrams - Basic definitions and inter-relationships - lndex properties of soils anc
iheir determinations: Specific gravity - Water content - Density - Relative density - Sieve analysis .

Darticle size distribution - Sedimentation analysis - Consistency of soils - Atterberg limits and indices -

llassification of soils: Need - Classification based on BIS - Field ldentification of Soils
Unit ll SOIL WATER AND WATER FLOW 9

Soil water - Various forms - Static pressure in water - Capillary flow - Suction - Effective stress concept -

Iotal - Neutral and effective stress distribution in soils - Flow of water through soils - Darcy's law,
Assumptions and vlalidity -'Permeability - Coefficient of permeability - Laboratory test and Field test -

Factors affecting permeability: Permeability of stratified deposits of soils - Seepage - Laplace equation -

Introduction to Flow nets.
Unit lll ]OMPRESSIBILITY OF SOILS I

3ompaction - Factors affecting compaction - Effect of compaction on soil properties - Proctor anc
nodified Proctor tests - Zero air void lines - Field compaction and its control - Consolidation
=undamental definitions - Spring analogy - Terzaghi's one dimensional consolidation theory : Pre-
>onsolidation pressure and its determination - Normally, under and over consolidated soils-Time rate o1

:onsolidation
Unit lV /ERTICAL STRESS AND SHEAR STRENGTH 10

Stresses in soils: Boussinesq's and Wester Guard's theories of stresses due to concentrated loads .

3ircular, Rectangular load - Strip load - New Mark's chart - Pressure bulbs - Shear strength - Factors
affecting shear strength of soils- Mohr - Coulomb theory - Measurement of shear parameters - Direc
;hear - Unconfined compression - Triaxial - Drained and un-drained conditions - Vane shear tests
Unit V STABILITY OF SLOPES I

fypes of slopes - Failure mechanism of slopes - Total and effective stress analysis - Finite slopes .

Stability hnalysis for purely cohesive and c-phi soils - Method of slices - Friction circle method - Taylor's
Stability number - Slope protection methods
FOR FURTHER READING
Problems encountered in different types of soils - Collapsible soil - Expansive soil - Quick sanc
chenomena - Case studies on failure of structures due to settlements - Case studies
rEXT BOOK(S

1. 3, N. D. Narasinga Rao, Soil Mechanics and Foundation Engineering, Wiley lndia Pvt. Ltd:, Nera
)e|hi,2015.

2.lB. C. Punmia, Soil Mechanics and Foundations, Laxmi Publications Pvt. Ltd., New DeJhir?QOS.

3. \lam Singh, Soil Engineering in Theory and Practice, Asia Publishing HouseJ Bofi ray,2trtNEdition

Q
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REFERENCE(S):

1 KarlTerzaghi, Soil Mechanics in Engineering Practice, 3rd edition, John Wiley & Sons, lnc, 1995.

2. lS Codes: lS 1498: 1970, lS 2810'. '1979, lS 2809: 1972,152720: Part 1 to Part4'1
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1 9CE403 CONCRETE TECHNOLOGY 31010 3 45 100
Course Objective (s): The purpose of learning this course is to
. lmpart a sound Technical knowledge on the ingredients of special and conventional concrete anc

admixtures
. lmpart basic knowledge on the properties of fresh and hardened concrete and to provide a basi<

understandinq on the usaqe of admixtures used in concrete
Gourse Outgomes: At the end of this course, learners will be able to:
. Acquire knowledge on cost effective admixtures and mix design
o Demonstrate the propefties of concrete in plastic state
o Demonstrate the'properties of concrete in hardened state
. Acquire knowledge about the application of special concretes
. lmpart knowledge about advance concretinq methods
Unit I ADMIXTURES AND MIX DESIGN I

Chemical admixtures: Accelerators -Retarders- Workability agents-Water reducing agents - Air entraining
agents. Mineral admixtures: Flyash- Silica fume-Ground granulated blast furnace slag - Metakaoline-
Dosage, Usage, structural properties and their effects on concrete properties. Mix Design: Objective-
Factors influencing mix proportion Mix desiqn by ACI method and lS code method-Mix design examples
Unit l! :RESH CONCRETE 9

Droperties of fresh concrete: Workability -Factors affecting workability - Tests for workability of concrete .

Slump test and compacting factor test- Segregation and bleeding- Batching and mixing ingredients o'
:oncrete- Methods of compaction - Types of curing concrete.

Unit lll HARDENED CONCRETE o

Properties of hardened concrete -Determination of compressive, tensile and flexural strength of concrete-
Shrinkage and creep- Factors affecting s.hrinkage and creep Stress- strain curve for concrete.
Determination of modulus of elasticity-ln situ strenqth determination-Rebound hammer test
Unit lV SPECIAL CONCRETE 9

-ight weight concrete- Fibre reinforced concrete-High performance concrete- High strength concrete .

Self compacting concrete- Polymer concrete - Shortcrete -Guniting - Aerated Concrete - Vacuun
Soncrete - Mass concrete Ready mix concrete-properties and applications

Unit V CONCRETING METHODS I
Pumping and its type- Conveyors - Under water concreting - High volume flyash concrete - piling
techniques- cotferdam- grouting- -Shoring -Underpinning- Off shore platforms - Launching girders, bridge
decks-shells- in-situ pre-stressing in high rise structures - Techniques for heavy decks - Erection of
articulated structures, braced domes and space decks
trOR FURTHER READING
Vlineral additives: reactive and inert- Setting time of concrete-significance and measurements- Durability
rf concrete: importance of permeability study- Cellular concrete, ferro cement, bendable concrete, lighl
:ransmitting concrete-Soundness of aggregate, Grading of fine & coarse Aggregates, recycled material as
rqqreqates
rExT BOOK(S

1. lM.S.Shetty, Concrete Technology, S.Chand and Co., Ltd., NewDelhi, 2003
2. lM.L.Gambhir, Concrete Technology, Tata Mc Graw lill Publishing Co,, Ltd., New Delhi, 2007
3. )r.S.Christian Johnson, Concrete Technology, Dilipi Press (Pvt.) Ltd, 2017

REFERENCE(S): \r
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1. P.Kumar Mehta and Paulo J.M. Monteiro, Concrete - Micro structure, Properties and Materials
ndian Concrete lnstitute, Chennai,1997

2. A.R.Santhakumar, Concrete Technology, Oxford University Press, New Delhi, 2007
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19CE4o4 ,

WATER RESOURCE AND IRRIGATION
ENGINEERING 3 0 0 3 45 100

Course Objective (s): The purpose of learning this course is to
. The student is exposed to different phases in Water Resources Management and National Water

Policy. Further they will be imparted required knowledge on Reservoir planning, management anc
economic analysis including lrriqation and lrriqation manaqement practices.

Course Outcomes: At the end of this course, learners will be able to:
. acquire knowledge on source of water resources in lndia
. learn operation and management of reservoir system.
o gain knowledge on different methods of irrigation parameters
o g?ir knowledge on application of canal irrigation
. understand different methods of lrriqation svstems
Unit I WATER RESOURCES 9

Water resources survey - Water resources of lndia and Tamilnadu - Description of water resources
planning - Estimation of water requirements for irrigation and drinking- Single and multipurpose reservoir
- Multi objective - Fixation of Storage capacity -Strategies for reservoir operation - Design flood-levees
and flood walls.
Unit ll A/ATER RESOURCE MANAGEMENT 9

Economics of water resources planning; - National Water Policy - Consumptive. and non- consumptive
nrater. use - Water quality - Scope and aims of.master plan - Concept of basin as a unit for development.
/Vater budget- Coniunctive use of surface and qround water
Unit lll IRRIGATION ENGI NEERING I

leed - Merits and Demerits - Duty, Delta and Base period - lrrigation efficiencies - Crops and Seasons
lrop water Requirement - Estimation of Consumptive use of water.
Unit lV 3ANAL IRRIGATION 9

Iypes of lmpounding structures: Gravity dam - Diversion Head works - Canal drop - Cross drainage
ryorks - Canal regulations - Canal outlets - Canal lining - Kennady's and Lacey's Reqime theory
Unit V IRRIGATION METHODS AND MANAGEMENT I
Lift irrigation - Tank irrigation - Well irrigation - lrrigation methods: Surface and Sub-Surface and Micrc
lrrigation - Merits and demerits - lrrigation scheduling - Water distribution - Pailicipatory irrigatior
manaqement with a case studv.
rEXr BOOK(S):

1. Linsley R.K. and Franzini J.B, "Water Resources Engineering", McGraw-Hill lnc, 2000.

2. runmia B.C., et. al; lrrigation and water power Engineering, Laxmi Publications, 16th Edition, Nern
)elhi,2009

3. 3ar:g S. K., "lrrigation Engineering and Hydraulic struclures", Khanna Publishers, 23rd Revisec
idition, New Delhi, 2009

lEFERENCE(S):

1. Duggal, K.N. and Soni, J.P., "Elements of Water Resources Engineering", New Age lnternationa
Publishers, 2005

2.
il#ffi1: 

IVI.C., "Water Resources Systems Planning and Management", ,fmraw- Hill lnc.
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1 9HS402
UNIVERSAL HUMAN VALUES 2 :

UNDERSTANDING HARMONY
2 1 0 3 45 100

Gburse Objective (s): The purpose of learning this course is to
.! Help the students appreciate the essential complementarily between 'VALUES' and 'SKILLS' to

ensure sustained happiness and prosperity which are the core aspirations of all human beings.
.- Facilitate the development of a Holistic perspective among students towards life and profession as

well as towards happiness and prosperity based on a correct understanding of the Human reality
and the rest of existence. Such a holistic perspective forms the basis of Universal Human Values
and movement towards value-based living in a naturalway.

. Highlight plausible implications of such a Holistic understanding in terms of ethical human conduct,
trustfulandmutuallyfulfillinghumanbehaviorandmutuallye

Course Outcomes: At the end of this course, learners will be able to:
. Students are expected to become more aware of themselves, and their surroundings (family,

society, nature)
. Students would become more responsible in life, and in handling problems with sustainable

solutions.
. Students become sensitive to their commitment towards what they have understood (human

values, human relationship and human society).
. Students would be able to apply what they have learnt to their own self in different dayto-day

settings in real life, at least a beginning would be made in this direction.
. Students would have better critical ability.

Unit I NTRODUCTION TO VALUE EDUCATION o

Understanding Value Education - Self-exploration as the Process for Value Education - Continuous
Happiness and Prosperity - the Basic Fluman Aspirations - Right Understanding, Relationship and

Physical Fagility - Happiness and Prosperity - Current Scenario - Method to Fulfill the Basic Human

Aspirations
Unit ll {ARMONY IN THE HUMAN BEING I
ffihn.b9ingastheCo.existenceoftheSelfandtheBody-Distinguishingbetween
the Needs of the Self'arid Ine eody - The Body as an lnstrument of the Self - Understanding
Harmony in the Self - Harmony of the Self with the Body - Programme to ensure self-regulation and

Health
Unit lll HARMONY IN THE FAMILY AND SOCIETY 9

Harrnony tn tfte Family - the Basic Unit of Human lnteraction - Values in Human-to-Human Relationship -
Trust' - the Foundational Value in Relationship - 'Respect' - as the Right Evaluation - UnderstandinE
'larmonv in the Society - Vision for the Universal Human Order
Unit lV HARMONY IN THE NATURE/EXISTENCE 9

@theNature.lnterconnectedness,self.regulationandMutualFuIfillmentsamons
lhe Four Orders of Nature - Realizing Existence as Co-existence at All Levels - The Holistic Perception o

Harmony in Existence
Unit V MPLICATIONS OF THE HOLISTIC UNDERSTANDING o

@umanValues.Definitivenessof(Ethical)HumanConduct-ABasisfot
Humanistic Education, Humanistic Constitution and Universal Human Order - Competence in

Professional Ethics - Holistic Technologies, Production Systems and Management Models-Typica

Case Studies - Strategies for Transition towards Value-based Life and Profes

.H.\J
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REFERENCE(S):

1 Jeevan Vidya: EkParichaya, A Nagaraj, Jeevan Vidya Prakashan, Amarkantak, 1999

2 luman Values, A.N. Tripathi, New Age lntl. Publishers, New Delhi, 2004

3 Ihe Story of Stuff (Book)

4 I-he Story of My Experiments with Truth - by Mohandas Karamchand Gandhi

5 Small is Beautiful - E. F Schumacher

6 Slow is Beautiful - Cecile Andrews

7 Economy of Permanence - J C Kumarappa

I 3harat Mein Angreji Raj- PanditSunderlal

o Rediscovering lndia - by Dharampal

10 Hind Swaraj or lndian Home Rule - by Mohandas K. Gandhi

11 Jeevan Vidya: EkParichaya, A Nagaraj, Jeevan Vidya Prakashan, Amarkantak, 1999

r-ExT BOOK(S):

1. A Foundation Course in Human Values and Professional Ethics, R R Gaur, R Asthana, G P Bagaria,
2nd Revised Edition, Excel Books, New Delhi, 2019.|SBN 978-93-87034-47-1

2. l-eachers' Manual for A Foundation Course in Human Values and Professional Ethics, R R Gaur, R
{sthana, G P Bagaria, 2nd Revised Edition, Excel Books, New Delhi, 2019. ISBN 978- 93-87034-53-2^
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19CE405
HYDRAULIC ENGINEERING

LABORATORY
L TIP c

0 014 2 60 100

Course Objective (s): The purpose of learning this course is to
. lmpart knowledge on flow measurements in pipes and open channels
. Carry out performance studies on hydraulic machineries
. At the end of the course the students will be able to design pipe layouts and design pumps fot

residential buildinqs
@urse O"ntcomes: At the end of this course, learners will be able to:
. Measure the flow of water in pipes
. Determine the characteristics of turbines & pumps
. Understand the application of Bernoulli's theorem

ixp No. Name of Experiments

1 )etermination of Co-efficient of discharge of Orifice meter
2. )etermination of Co-efficient of discharge of Venturimeter
3. )etermination of Co-efficient of discharge of orifice
4. )etermination of Co-efficient of discharqe of V- notch
5. )etermination of Co-efficient of lmpact Jet
6. )etermination of friction factor in a pipe

7. Study on Performance Characteristics of Centrifugal pump

8. Study on Performance Characteristics of Reciprocating pump

9. Study on performance characteristics of Pelton Wheel Turbine
10. Studv on performance characteristics of Francis Turbine
11. Studv on peformance characteristics of Kaplan Turbine

S.NO Name of Equipments No of Equipments
1. Rotameter 01

2. y'enturi meter / Orificemeter 01

3. 3ernoulli's Experiment 01

4. 'riction loss apparatus 01

5. lentrifuqal pumps 01

6. 3ear pump 01

7. Submersible pump 01

L leciprocating pump 01

9. relton wheel turbine 01

10. :rancis turbine/Kaplan turbine 01

rExT BOOK(S):
1 \pplied hydraulics and hydraulic machinery by Dr.R.K.Rajput.
2. Subramanya, K.,1991. Flow in open channels, Tata McGraw-Hill New Delhi.

k.,^'tq
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1 9CE508 SURVEY CAMP
LITIP c

01010 1 45 100

Gourse Objective (s): The purpose of learning this course is to
o The olrjective of the survey camp is to enable the students to get practical training in the field work

Groups of not more than six members in a group will carry out each exercise in survey camp. The
camp must involve work on a large area of not less than 40 acres outside the campus (Survey camp
should not be conducted inside the campus).

. Course Outcomes: At the end of the camp, each student shall have mapped and contoured the area
The camp record shall include all originalfield observations, calculations and plots.

Course Plan
Two weeks Survey Camp will be conducted during summer vacation in the following activities:
1. Traverse - using Total station
2. Contouring
(i). Radial tachometric contouring - Radial Line at Every 45 Degree and Length not less than 60 Meter on
each Radial Line
(ii). Block Level/ By squares of size at least 100 Meter x 100 Meter atleast 20 Meter interval
(ll1). L.S & C,S - Road and canal alignment for a Length of not less than 1 Kilo Meter atleast L.S at Every
30M and C.S at every 90 M
3. Otfset of Buildings and Plotting the Location
4. Sun observation to determine azimuth (guidelines to be given to the students)
5. Use of GPS to determine latitude and longitude and locate the survey camp location
6. Traversing using GPS
7. Curve setting by deflection angle
Apart from above students may be given survey exercises in other area also based on site condition to
give good exposure on survev.

h*Gl
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1gTPS04 QUANTITATIVE APT!TUDE AN D
LOGICAL REASONING.II

2 0 0 0 30 100

Course Objective (s):
. To learn the basic of partnership and chain rule in simplified way.
. To solve problems using fast track mettrod by learrrrirrg prufit and loss with percentage.

. To teach the angle of elevation and depression.

. To know the relationship, direction concepts in easy way.

.ToknowaboutcodinganddecodingthroughlogicalW
Course Outcomes: At the end of this course, learners will be able to.

1. Solve problems by using shortcut in partnership and chain rule.

2. Know the tips and tricks of profit and loss with percentage through fast track methods.

3. Understand the concepts of angles.
4. Evaluate critically the real life situations by resorting and analyzing analytical reasoning of key

issues and factors.
5. Enhance the logical way of thinking by solving problems codes and rankings concepts.

UNIT 1 ,ARTNERSHTP & CHAIN RULE 6

Partnership_CompoundPartnership-Workingand
sleeping partners.
CHAIN RULE: Definition - Direct propotlion and lndirect proportion

UNIT 2 ,ROFIT & LOSS, PERCENTAGE 6

pnOnf AND LOSS: Basic definition and types of profit and loss - Concept of discount and marked price

Soncept of true v/s false value - Application in data interpretation problems.
PERCENTAGE: Percentage - Percentage using shortcuts.

UNIT 3 HEIGHT AND DISTANCE 6

HEIGHT AND DISTANCES: Line of sight - Angle of elevation - Angle of depression.

NIP A DIRECTION SENSE TEST 6

BLOOD RELATIONSHIP: Analysis the gender relationship -Relationship diagram - Family tree.
DIRECTION SENSE TEST: Distance between the starting and ending points - Sense the direction correctly.

UNIT 5
ffioRD, coDtNG AND DEcoDlNG, NUMBER RANKING &
r!ME SEQUENCE TEST

6

Ros:Sequenceofoccurrenceofevents-Sequenceofobjectsinaclassor
Jroup - Sequence of increasing/decreasing size, value, intensity, etc-

OOO;ttC AND DECODING: tntroduction - Description of coding method, Coding patterns - Concepts of

:oding & decodlng - Problems involving coding & decoding method.
NUMBER RANKINGS & TIME SEQUENCE TEST: Number test - Ranking test - Time sequence te*

TOTAL:30 HOURS

ffi
1. Abhijit Guha, Quantitative Aptitude for Competitive Examinations,

Publishing Company Ltd, 2012
2. Arun Sharma, How to prepare for Data lnterpretation for the CAT,

Publishinq Companv Ltd, 2012.

Fourth Edition, Tata McGraw-Hill

First Edition, Tata McGraw-Hill:)

.rn.U
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3.
4.

5.
6.

R.V.Praveen,"Quantitative Aptitude and Reasoning"Third Edition, PHI Learning ,2016.
Dr.R S Aggarwal, Quantitative Aptitude, Revised and Enlarged Edition, S.Chand Publishing Company
Ltd,2017
Arun Sharma "How to Prepare for Quantitative Aptitude"Eight Edition, McGraw Hill Education,20l B

for GATE and ESE Prelims, Made Easy Publication
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1 9CE501
ANALYSIS OF INDETERMINATE

STRUCTURES
3 0 0 3 45 100

Course Objective (s): The purpose of learning this course is
. To introduce the studerrts to basiu Ireory irrrd uur]uepts of classical rirethods of structural

analysis
Course Outcomes: At the end of this course, learners will be able to:

. Analyze continuous beams, pin-jointed indeterminate plane frames and rigid plane frames by

strain energy method
. Analyse the continuous beams and rigid frames by slope defection method.
. Understand the concept of moment distribution and analysis of continuous beams and rigid

frames with and without sway.
. Analyse the indeterminate pin jointed plane frames continuous beams and rigid frames using

matrix flexibility method.
. Understand the concept of matrix stiffness method and analysis of continuous beams, pin jointed

trusses and riqid plane frames.
Unit I STRAIN ENERGY METHOD 9

)etermination of Static and Kinematic lndeterminacies - Analysis of continuous beams, plane frames
and indeterminate plane trusses by strain energy method (up to two degree of redundancy).

Unit ll SLOPE DEFLECTION METHOD 9

Slope deflection equations - Equilibrium conditions - Analysis of continuous beams and rigid frames - Rigid
rames with inclined members - Support settlements- symmetric frames with symmetric and skew-symmetric
oadings
Unit lll II/IOMENT DISTRI BUTION METHOD I

Stiffness and carry over factors - Distribution and carryover of moments - Analysis of continuous Beams-
:lane rigid frames with and without sway - Support settlement - symmetricframes with symmetric and
Skew-svmmetric loadi nqs.
Unit lV FLEXIBLITY METHOD 9

Primary structures - Compatibility conditions - Formation flexibility matrices - Analysis of indeterminate pin-

iointed plane frames, continuous beams and rigid jointed plane frames by direct flexibility approilqh.

Unit V STIFFNESS METHOD 9

Restrained structure -Formation of stiffness matrices - equilibrium condition - Analysis of Continuous
3eams. Pin-iointed plane frames and riqid frames by direct stiffness method.

rExT BOOK(S):

1. 3havikatti, S.S.Structural Analvsis,Vol.l,&2,Vikas Publishing House Pvt.Ltd.,NewDelhi-4, 2014

2.
3havikatti, S.S, Matrix Method of StructuralAnalysis, L K. lnternational Publishing House Pvt.Ltd.,Neu
).elht-4,2014

3. y'azrani.V.N And Ratwani, M.M, Analysis of Structures, Vol.ll, Khannq Publishers, 2015.

4.
randit G.S.andGupta S.P.,Structural Analysis-AMatrix Approach, Tata McGraw Hill Publishing
lompany Ltd.,2006

lEFERENCE(S):

1. )unmia. B.C, Ashok Kumar Jain & Arun Kumar Jain, Theory of structures, Laxmi Pgbliqations,
rlew Delhi, 2004. , / ,, A

.M.
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31 9CE502 FOUNDATION ENGINEERING 45 100

Course Objective (s): The purpose of learning this course is to
. To impart knowledge to plan and execute a detail site investigation programme, to select geotechnica

design parameters and type of foundations. Also to familiarize the students for the geotechnica
desiqn of different type of foundations and retaining walls

Course Outcomes: At the end of this course, learners will be able to:
. Understand the site investigation, methods and sampling.
. Get knowledge on bearing capacity and testing methods.
. Design shallow footings.
. Determine the load carrying capacity, settlement of pile foundation.
. Determine the earth pressure on retaining walls and analysis for stability
UNit I ISITE ITTVESflGATION AND SELECTION OF FOUNDATION .9

Scope and objectives - Methods of exploration - Auguring and boring - Wash boring and rotary drilling
Depth and spacing of bore holes - Soil samples - Representative and undisturbed - Sampling methods
Split spoon sampler, Thin wall sampler, Stationary piston sampler - Penetration tests (SPT and SCPT)
Data interpretation - Strength parameters - Bore log report and Selection of foundation.
Unit ll lsHauow FoUNDATIoN 9

-ocation and depth of foundation - Codal provisions - Bearing capacity of shallow foundation or
lomogeneous deposits - Terzaghi's formula and BIS formula - Factors affecting bearing capacity -
3earing capacity from in-situ tests (SPT, SCPT and plate load) - Allowable bearing pressure - Seismi<

;onsiderations in bearing capacity evaluation. Determination of Settlement of foundations on granular anc

:lay deposits - Total and differential settlement - Allowable settlements - Codal provision - Methods o

ninimizing total and differential settlements
Unit lll IFOOTINGS AND RAFTS 9

fypes of lsolated footing, Combined footing, Mat foundation - Contact pressure and settlement distributior
- Proportioning of foundations for conventional rigid behaviour - Minimum thickness for rigid behaviour -
Apolications - Compensated foundation - Codal provision

Unit tv lpue rouruDATIoN I
Iypes of piles and their functions - Factors influencing the selection of pile - Carrying capacity of single

cile in granular and cohesive soil - Static formula - Dynamic formulae (Engineering news and Hileys) -
3apacity from insitu tests (SPT and SCPT) - Negative skin friction - Uplift capacity-Group capacity b1

Jifferent methods (Feld's rule, Converse - Labarra formula and block failure criterion) - Settlement of pile

Jroups - lnterpretation of pile load test (routine test only), Under reamed piles - Capacity undet
:ompression and uplift - Cohesive - expansive - non expansive - Cohesionless soils -AqqeLpIgygfglg_
UNit V IRETEIruIruG WALLS 9

rlastic equilibrium in soils - Active and passive states - Rankine's theory - Cohesionless and cohesive
ioil - Coulomb's wedge theory - Condition for critical failure plane - Earth pressure 0n retaining walls ot

;imple configurations - Culmann's Graphical method - Pressure on the wall due to line load - Stabili$
rnalvsis of retaining walls - Codal provisions.
IEXT BOOK(S):
t iMurtht, VN.S- 'Text Ooot< of Soil Mechanics and Foundation Engineering"rcEfi Publiqhers

I t\(J

2. /Villiam Weaver, Jrand James M.Gere, Matrix analysis of framed structures, CBS Publishers &

f istributors, Delhi, 1 995
3. -libbeler, R.C.,Structural Analysis, Vl I Edition, Prentice Hall, 2012

Chairman . BoS
Dept. of Civil Engg. - ESEC

,..



)istribution Ltd., New Delhi.2014
2. FoundationEngineering,,,StandardPublishersandDistributors

\ew Delhi, 7th Edition, 20'17 (Reprint)
REFERENCE(S):

1. 3€ffi eering" (Eigth gdition), Cengage L

2. ilMechanicsandFoundationEngineering,,,TataMcGrawHil
rublishinq company Ltd., New Delhi,2014

3. @Analysisanddesign,,,McGrawHillEducation,5thEdition,28thAugus1
)_015
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1 9CE503 DESIGN OF RCC ELEMENTS 3l 010 3 45 100
Course Objective (s): The purpose of learning this course is to
. To introduce the different types of philosophies related to design of basic structural elements such as

slab, beam, column and footing which form part of any structural system with reference to lndiar
standard code of practice.

Course Outcomes: At the end of this course, learners will be able to:
o Understand the various design methodologies for the design of RC elements.
. Know the analysis and flesign of flanged beams by limit state method and sign of beams for shea

bond and torsion.
. Design the various types of slabs and staircase by limit state method.
. Design columns for axial, uniaxial and biaxial eccentric loadings.
. Desiqn of footinq bv limit state method.
Unit I INTRODUCTION 9

Cbjective of structural design-Steps in RCC Structural Design Process- Type of Loads on Structures anc
Load combinations- Code of practices and Specifications - Concept of Working Stress Method, Ultimate
Load Design and Limit State Design Methods for RCC -Properties of Concrete and Reinforcing Steel .

Analysis and Design of Singly reinforced Rectangular beams by working stress method - Limit State
chilosophy as detailed in lS code - Advantages of Limit State Method over other methods - Analysis anc
lesiqn of sinqlv and doubly reinforced rectanqular beams by Limit State Method.
Unit ll )ESIGN OF BEAMS I

\nalysis and design of Flanged beams for - Use of design aids for Flexure - Behaviour of RC members ir
Shear, Bond and Anchorage - Design requirements as per current code - Behaviour of rectangular RC
leams in shear and torsion - Desion of RC members for combined Bendinq. Shear and Torsion
Unit lll DESIGN OF SLABS AND STAIRCASE 9

Analysis and design of cantilever, one way simply supported and continuous slabs and supporting
ceams-Two way slab- Design of simply supported and continuous slabs using lS code coefficients- Types
cf Staircases - Desiqn of doq-leqq'ed Staircase.
Unit lV DESIGN OF COLUMNS I

Iypes of columns -Axially Loaded columns - Design of short Rectangle, Square and Circular columns
)esiqn of Slender columns- Desiqn for Uniaxial and Biaxial bendinq usinq Column Curves
Unit V DESIGN OF FOOTINGS I

Concepts of Proportioning footings and foundations based on soil properties-Design of wall footing -
Design of axially and eccentrically loaded Square, Rectangular pad and sloped footings - Design o1

Sombined Rectangular footinq for two columns only.
rExT BOOK(S):

1. y'arghese, P.C., "Limit State Design oJ Reinforced Concrete", Prentice Hall of lndia, Pvt. Ltd., Neu
Delhi.2002.

2. Gambhir. M.L., "Fundamentals of Reinforced Concrete Design", Prentice Hall of lndia Private

-imited, New Delhi, 2006
3. Subramanian,N.,"Design of Reinforced Concrete Structures", Oxford University Press, New Delhi

2013
4. (rishnaraju.N " Design of Reinforced Concrete Structurres ", CBS Publishers & Distributors Pvt. Ltd.

rlew Delhi
5. iamachandra, "Limit state Design of Concrete Structures" Standard Book House, NerfDeffi

f\^

Chairman. BoS
Dcpt of civil En6. . ESEC



REFERENCE(S):
1. ffiorncStructures,,,NemchandPublications,Roorkee,199B
2. Punmta. BC- Ashok Kumar Jain, Arun Kumar Jain, "Limit State Design of Reinforced Concrete"

Laxmi Publication Pvt. Ltd., New Delhi, 2007
J. nandReinforcedConcrete,BureauoflndianStandards,Nevl

Delhi,2000
4. cretetoBureauoflndianStandards,NewDelhi
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19ES501 WATER SUPPLY ENGINEERING 31010 3 45 100
Course Objective (s): The purpose of learning this course is to
. To equip the students with the principles and desisn of water treatment units and distribution svstem
Course Outcomes: At the end of this course, learners will be able to:
. an insight into the structure of drinking water supply systems, including water transport, treatmenl

and distribution
o the knowledge in various unit operations and processes in water treatment
. an ability to design the various functional units in water treatment
. qn understanding of water quality criteria and standards, and their relation to public health
. the ability to desiqn and evaluate water supplv proiect alternatives on basis of chosen criteria
Unit I SOURCES OF WATER 9

Public water supply system - Planning, Objectives, Design period, Population forecasting; Water demanc
- Sources of water and their characteristics, Surface and Groundwater - lmpounding Reservoir -
Development and belection of source - Source Water quality - Characterization - Significance - Drinking
/Vater qualitv standards.
Unit ll SONVEYANCE FROM THE SOURCE 9

/Vater supply - intake structures - Functions; Pipes and conduits for water - Pipe materials - Hydraulics
rf flow in pipes - Transmission main design - Laying, jointing and testing of pipes - appurtenances -
fypes and capacity of pumps - Selection of pumps and pipe materials
Unit lll fVATER TREATMENT o

Cbjectives - Unit operations and processes - Principles, functions, and design of water treatment plant
;nits, aerators of flash mixers, Coagulation and flocculation -Clarifloccuator-Plate and tube settlers .

Pulsator clarifier - sand filters - Disinfection - Residue Management -Construction, Operation anc
Maintenance asoects.
Unit lV qDVANCED WATER TREATMENT o

/Vater softening - Desalination- R.O. Plant - demineralization - Adsorption - lon exchange- Membrane
Systems - RO Reject Management - lron and Manganese removal - Defluoridation - Construction anc
)peration & Maintenance aspects - Recent advances - MBR process
Unit V ,VATER DISTRIBUTION AND SUPPLY I

Requirements of water distribution - Components - Selection of pipe material - Service reservoirs-
Functions - Network design - Economics - Analysis of distribution networks -Computer applications -
Appurtenances - Leak detection. Principles of design of water supply in buildings.- House service
connection - Fixtures and fittinqs, svstems of plumbino and tvpes of plumbino.
rEXT BOOK(S

1. 3arg, S.K. Environmental Engineering, Vol.l Khanna Publishers, New Delhi, 2010
2. Modi, P.N., Water Supply Engineering, Vol.l Standard Book House, New Delhi, 2010
3. Punmia, B.C.,Ashok Jain and'Arun Jain, Water Supply Engineering, Laxmi Publications

tP) Ltd.. New Delhi. 2014
REFERENCE(S):

1. [/lanual on Water Supply and Treatment, CPHEEO, Ministry of Urban Development, Government o'
lndia, New Delhi, 1999.

2. Syed R. Qasim and Edward M. Motley Guang Zhu, Water Works Engineering Planning, lqign anc
)peration, Prentice Hall of lndia Learning Private Limited, New Delhi, 2009 . / - A
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19CE504 SOIL ENGINEERING LABORATORY
LITIP c

01014 2 60 100

Course Objectivc (s): Thc purpose of learning this course is to
. To develop skills to test the soils for their index and engineering properties and to characterize the soi

based on their properties
Course Outcomes: At the end of this course, learners will be able to:
. Students are able to conduct tests to determine both the index and engineering properties of soils anc

to characterize the soil based on their properties.

ixp No. Name of Experiments

1. )ETERMINATION OF INDEX PROPERTIES
a. Silecific gravity of soil solids
r. Giain size distribution - Sieve analysis
:.'Grain size distribution - Hydrometer analysis
J. Liquid limit and Plastic limit tests
+. Shrinkaqe limit and Differentialfree swelltests

2. TETENVIruATION OF INSITU DENSITY AND COMPACTION CHARACTERISTICS
r. Field density Test ( Sand replacement method and core cutter method)
r. Determination of moisture - density relationship using standard Proctor compactibn test.
:. Determination of relative density (Demonstration only)

3. )ETERMINATION OF ENGINEERING PROPERTIES
r. Permeability determination (constant head and falling head methods)
r. One dimensional consolidation test (Determination of Co-etficient of consolidation only)
:. Direct shear test in cohesionless soil
J. Unconfined compression test in cohesive soil
:. Laboratory vane shear test in cohesive soil
'. Tri-axial compression test in cohesionless soil (Demonstration only)

l. California Bearing Ratio Test

SI.
No.

)escription of Equipment Quantity

1. iieves 2 sets

2. {ydrometer 2 sets

3. -iquid and Plastic limit apparatus 2 sets

4. ihrinkage limit apparatus 3 sets

5 Proctor Compaction apparatus 2 sets

o. UTM of minimum of 20kN capacity 1

7. Direct Shear apparatus 1

8. Ihermometer 2
o Sand replacement method accessories and core cutter method

accessories

2

10. Iri-axial Shear apparatus 1

11. I-hree Gang Consolidation test device 1/
. F^ .\9

Chairman. BoS
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12. Relative Densitv apparatus 1

13. r/an Shear apparatus 1

14. //eighing machine - 20kq capacity 1No
15. //eighing machine - 1kq capacity 3No

TEXT BOOK(S):
1. 'Soil Engineering Laboratory lnstruction Manual" published by Engineering College Cooperative

Society, Anna University, Chennai, 2010.

1. Saibaba Reddy, E.Ramasastri, K. "Measurement of Engineering Properties of Soils" New age
nternational (P) Limited Publishers, New Delhi, 2002.

2. lS Code of Practice (2720) Relevant Parts, as amended from time to time, Bureau of lndiar
Standards, New Delhi.

hn1q/,
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19ES502
ENVIRONMENTAL ENGINEERING

LABORATORY
L T P c

0 0 4 2 60 100

Course Objective (s): The purpose of learning this course is to
. To analyse the physical, chemical and biological characteristics of water and wastewater
. To quantify the dosage requirement for coagulation process
. To study thc growth of micro organism and its quantification
. To quantify the sludqe
Course Outcomes: At the end of this course, learners will be able to:
. Quantify the pollutant concentration in water and wastewater
. Suggest the type of treatment required and amount of dosage required for the treatment
. Examine the conditions for the groMh of micro-organisms

Exp
No.

Name of Experiments

1. Determination of pH, Turbidity and conductivity
2. )etermination of Hardness
3. )etermination of Alkalinity and Acidity
4. )etermination of Chlorides
5. fetermination of Phosphates and Sulphates
6. )etermination of iron and fluoride
7. )etermination of Optimum Coagulant dosage
8. )etermination of residual chlorine and available chlorine in bleaching powder

9. )etermination of Oil, and Grease
10. )etermination of suspended, settleable, volatile and fixed solids
11. )etermination Dissolved Oxygen and BOD for the given sample
12. )etermination of COD for qiven sample
13. )etermination of SVI of Biological sludge and microscopic examination
14. )etermination of MPN index of qiven water sample

TEXT BOOK(S):
1. S. Raiput, Strength of Materials, S. Chand & Co., 2006.
2. R.K.Bansal, A Textbook of Strength of Materials, Laxmi Publications, 2010.

REFERENCE(S):
ils, S. Chand & Co. Ltd.,2012. ,/-1

tfa
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L T P c
1gTPSO5

QUANTITATIVE APTITUDE AND
LOGICAL REASONING.II! 2 0 0 0 30 100

Course Objective (s):
'. To design to help people make sense of numerical data.
. To calculate the calendars and series ln slmpllfied way.
. To understand the concept of the interest amount in Sl and Cl.
o To know the procedure to deal with a situation and sufficient to determine the answer.
o To teach seatinq arranqements in rows or in smallqroups.
Course Outcomes: At the end of this course, learners will be able to:
1. Demonstrate various principles involved in solving mathematical problems and thereby reducing the

time taken to solve Aptitude Questions.
2. Solve the question based on calendar, odd man out and series by using shortcut methods.
3. Calculate the interest by using shortcut methods instead of traditional methods.
4. lnduce their critical thinking by solving the syllogism and course of action.
5. Analyze the conditions and do interpretation,
UNIT f )ATA INTERPRETATION & CLOCKS 6

DATA INTERPRETATION: Tabulation - Bar graphs - Pie charts - Line graphs.
CLOCKS: Definition - important points - Angular difference between two hands at different timings-
ncorrect clock.
UNIT 2 CALENDARS, ODDMAN OUT & SERIES 6

CALENDARS: Odd days - Leap year - Ordinary year - Counting of odd days - Day of the week.
ODDMAN OUT & SERIES: Odd man out - Power series - Number series-Sequence of real numbers.

UNIT 3 SIMPLE & COMPOUND INTEREST 6

SIMPLE INTEREST: Principal- Rate of interest - Number of years - Using formulae and shortcuts
nethods.
COMPOUND INTEREST: Compounded Annually - Compounded Half-Yearly - Compounded Quarterly -
3ompounded annually - Rates are different for ditferent years.

UNIT 4 STATEMENT & COURSE OF ACTION, SYLLOGISM 6

STATEMENT AND COURSE OF ACTION: Courses of action - Decision taken - lmprovement, Follow-up or
'urther action in regard to the given statement.
}YLLOGISM/ LOGICAL VENN DIAGRAMS: Relationship between the two things or not - Classification of
rropositions - lmmediate deductive inference - lmmediate deductive inference.
UNIT 5 SEATING ARRANGEMENTS & DATA SUFFICIENCY 6

SEATING ARRANGEMENTS: Persons seating in the circular - Rectangular - Square.
DATA SUFFICIENCY: Reasoning ability using a set of directions.

TOTAL : 30 HOURS

REFERENCES:
1. Abhijit Guha, Quantitative Aptitude for Competitive Examinations,

Publishing Company Ltd, 2012
2. Arun Sharma, How to prepare for Data lnterpretation for the CAT,

Publishinq Company Ltd, 2012.

Fourth Edition, Tata McGraw-Hill

First Edition, r;ta ttfffiitt
I

t,



3. R.V.Praveen,"Quantitative Aptitude and Reasoning"Third Edition, PHI Learning ,2016.
4. Dr.R S Aggarwal, Quantitative Aptitude, Revised and Enlarged Edition, S.Chand Publishing

Company Lld,2017.
5. Arun Sharma "How to Prepare for Quantitative Aptitude"Eight Edition, McGraw Hill Education,2018.
6. "Reasoninq and Aptitude" for GATE and ESE Prelims, Made Easy Publication,2l2O.

h^r.
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19CE601 ADVANCED STRUCTURAL ANALYSIS 31010 3 45 100

Course Objective (s): The purpose.of learning this course is to
. lmpart a thorough knowledge about the matrix methods of structural analysis
. lmpart knowledge on moving loads and influence line diagrams
o lmpart knowledge on finite element analysis and tension co-efficient method
. lntroduce plastic analysis of structures

Course Outcomes: At the end of this course, learners will be able to:
. Analyze the internal forces in the members of the trusses
. Analyze a structure by using matrix stiffness and flexibility methods.
. Emphasis on the importance of Load factor in a design.
. Analvze the structure for statistical determinacv and indeterrninacy

Unit I NFLUENCE LINES FOR FORCES IN PLANE TRUSSES AND STRESS
RESULTANTS IN ARCHES

I

N type truss - Pratt truss with parallel chords - Pratt truss with inclined chords - Warren truss with inclinec
;hords. Symmetrical arches: lnfluence lines for horizontal thrust - lnfluence lines for B.M - lnfluence lines
for S.F, B.M and normal thrust for movinq concentrated loads and UDL.
Unit ll }ABLES AND SUSPENSION BRIDGES o

3omponents and their Functions - Analysis of cable under concentrated loads and UDL - Shape of cable
lnder self weight - Anchorage of suspension cables - Bending Moment and Shear Force in suspensior
rridges with three hinged stiffened girders - Max Bending Moment due to moving single concentrated loac
and UDL - lnfluence lines for Bending Moment and Shear Force - Analysis of suspension bridges with twc
rinqed stiffeninq qirders.
Unit lll VIATRIX FLEXIBILITY METHOD I
ntroduction - Computation of flexibility matrices - Analysis of continuous beams, indeterminate frames
rnd trusses with maximum two deqrees of static indeterminacy.
Unit lV VIATRIX STIFFNESS METHOD I

Introduction - equilibrium and compatibility - Analysis of continuous beams, indeterminate frames anc
lrusses with maximum two degrees of kinematic ihdeterminacy.
Unit V MISCELLANEOUS TOPICS 9

\nalysis of continuous beams, indeterminate frames and trusses with maximum two degrees of stati<

ndeterminacy by kani's method. Plastic analysis of structures - Assumptions - Moment redistribution .

{nalysis of fixed and continuous beams and portalframes by mechanism method.
FOR FURTHER READING
Jnsymmetrical arbhes - lnfluence lines for horizontal thrust.
I'EXT BOOK(S):
1. /Villiam weaver Jr.James M. Gare , Matrix Analysis Framed Structures, Third edition Tata McGrau

Hill publishinq company limited, 2007.
2. SS Bhavikatti ,structural Analysis , ,Third edition, Volume I Second Edition Volume ll , Vikas

:ublishinq House (p) ltd ,2009.
3. /aidvanathan.R. Perumal.P, Comprehensive StructuralAnalysis, Vol I & ll Laxmi Publications, 2008.

REFERENCE(S):
1. l.K. Wanq, Intermediate structural analvsis Tata McGraw Hill publishing company limited, 1986.
2. lajasekaran S and Sankarasubramaniyan R Computational structural mechanics,

nd-ia , New Delhi ,2008 IV^
Prgnti"ce-f
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1 9CE602 DESIGN OF RCC STRUCTURES 31010 3 45 100

GourserObjective (s): The purpose of learning this course is to
. To impart knowledge on the basic design philosophy of R.C.C structures
.a To-make students be familiar about the codal provisions for the design of R.C.C strqclq1qg

Course Orrtcomes: At the end of this cottrse, learners will be able to:
. Understand the structural behaviour of footings by analysis and design
. Analyse a multi-bay multi storied frames with joint detailing and to design deep beams, corbels

and stairs
. Know the importance of lateral soil pressure distribution on retaining walls and able to design it fot

various loading condition
. Analyse and Design various types of water tanks using Indian standard codal provisions
. Analvze and determine the critical loading condition on bridge deck for the ecolqI!]talqeglgn

Unit I :OUNDATIONS 09

solated footings -Combined footings of rectangular and trapezoidal shape - Strap beam footings '
)rinciples of design of mat foundation. Design of isolated footing subjected to uniaxial and biaxia
noments
Unit l! 3UILDING FRAMES 09

Steps involved in the design of multibay, multistoreyed frames - Elastic analysis using suitable substitut<
tames for gravity loadings - Portal and Cantilever methods of analysis for wind forces - Design of frame

:omponents :Design of Deep Beams-Design of Corbels-Design of stairs spanning horizontally - Design o

loqleq-qed stair Detailing of joints
Unit lll EARTH RETAINING STRUCTURES 09

Design of cantilever and counterfort retaining walls for any type of back fill - Stability requirements o'

'etaininq walls Effect of surcharge loading in the design of retaining wall
Unit lV TIQUID STORAGE STRUCTURES 09

ularwatertanks-UseofPartsl,llandlVofl.S.3370Codes
. Overhead tanks of rectangular shape and circular shape with domical roof - Design of all components
ncludinq staqinq and foundation. Design of underground and on ground circular water tanks
Unit V 3RIDGES 09

fypes of bridges - IRC loadings - Design of single span slab bridge deck for class A loading - Design o'

lhe deek of T - beam and slab bridge for class AA loading Design of single span slab bridge deck for class

\A loading

;*:,U.jlH:X [:fgl[Gn desiqn, Presentation on intze type water tank
IEXT BOOK(S):

1 l.lXrishnaraju, Advanced Reinforced Concrete Design (lS: 456-2000), (Second Edition), CBS

Publishers & Distributors, New Delhi, 2013.
2. gC-punmia, Ashok Kumar Jain and Arunkumar Jain, Limit State Design of Reinforced Concrete

Laxmi Publications (P) Ltd., New Delhi, 2015.
3. Unnikrishna Pillai and Devedas Menon, Reinforced Concrete Design, Tata Mc Graw Hill PublishinE

3o.Ltd:, New Delhi, 2003.
REFERENCE(S):

1. Vl.L.Gambhir, Design of reinforced concrete structures, PHI learning Pd, Ltd., New Delhi,

2. r.C.Varghese, Limit State Design of Reinforced Concrete, Prentice Hall of lndia Pvt-!td., New Delhi
2008. / ^\

3. S 456:2000 Plain and reinforced concrete Code of Practice

o.r,3l3iiTllP,f.tr..
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9CE603 BAS!C STRUCTURAL DESIGN 310l0 3 45 100
Course Objective (s): The purpose of learning this course is to

. lmpart knowledge on Limit State Design Methods for steel Structures

. lmpart knowledge on the codal provisions for the design of steel structures

. lmpart knowledge on the design of connections, tension members, compression members, beams
and roof trusses

Course Outcomes: At the end of this course, learners will be able to:
. Design bolted and welded connections
. Design tension members, Splices, Lug Angles and Gussets
. Design compression members, Lacings, Battens and column base
. Design laterally supported and unsupported Beams, Built-up Beams and Plate Girders.
. Acquire knowledge about components of industrial structures and Design beam columns, Gantry

qirders and roof trusses
Unit I NTRODUCTION I
ntroduction to steel structures - Use of relevant lndian standard codes - Comparison of Working stress
and Limit state method of design - Properties of steel - Structural steel sections - Types of connections -

)esign of bolted and welded connections for axial load - Efficiencv of ioint.
Unit ll TENSION MEMBERS 9

lntroduction to types of Tension Members - Calculation of net area - Net effective sections for angles anc
fee in tension - Design of tension members - Desiqn of tension splices, Luq Anqles and Gussets
Unit lll SOMPRESSION MEMBERS I
ntroduction to types of compression members - Theory of column: Loads on compression member .

:ailure modes of an axially loaded column - lnfluence of Effective length and slenderness ratio on the
;trength of column - Codal provisions for compression members - Design of Compression Members -

)esign of lacings and battens - Desiqn of column base: Slab Base - Gussetted Base.
Unit lV DESIGN OF BEAMS 9
ntroduction to design of flexural members - Design of laterally supported and unsupported beams
)esign of Compound beams - Design of plate girders - lntermediate and bearing stiffeners.
Unit V VIISCELLANEOUS TOPICS 9

lntroduction to Beam Columns - Design of Beam Columns - Loading specifications and components of ar
industrial building - Design of roof trusses and purlins - lntroduction to gantry girder - Design of gantry
girder.
FOR FURTHER READING
Corrosion Protection of Steel Structures - Fire Resistant Design - Steel-Concrete- Composite
Constructions
TEXT BOOK(S):

1. N. Subramanian, Design of Steel Structures, Oxford University Press 2011
2. S. K. Duggal, Limit State Design of Steel Structures, Tata , Mc Graw Hill Education Pvt Ltd, Nera

)elhi,2014
3. Vl. R. Shiyekar, Limit State Design in Structural Steel, PHI Learning Private Limited, New Delhi, 2013

REFERENGE(S):
1. (. S. Sai Ram, Design of Steel Structures, Dorling Kindersley (lndia) Pvt. Ltd, Pearson Education ir

South Asia.
2. S 800 - 2OO7,lS 800 - 1984 General Construction in Steel - Code of Practice, BlS, New,Hhl

),i^
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Course
Code'

Course Name
Hours /
Week Credit Total

Hours
Maximum

MarksLI TIP c
1 9ES601 WASTE WATER ENGINEERING 31010 3 45 100

Course Objective (s): The purpose of learning this course is to
. The objectives'of this course is to help students develop the ability to apply basic understanding o1

physical, chemical, and biological phenomena for successful design, operation and maintenanc€
of sewage treatment plants.

Course Outcomes: At the end of this course, learners will be able to:
. An ability to estimate sewage generation and design sewer system including sewage pumping

stations
. The required understanding on the characteristics and composition of sewage, self purification ol

streams
. An ability to perform basic design of the unit operations and processes that are used in sewage

treatment
. Understand the standard methods for disposal of sewage
. Gain knowledge on sludge treatment and disposal.

Unit I PLANNING AND DESIGN OF SEWERAGE SYSTEM o

Characteristics and composition of sewage - population equivalent -Sanitary sewage flow estimation -
Sewer materials - Hydraulics of flow in sanitary sewers - Sewer design - Storm drainage-Storm runof

=stimation - sewer appurtenances - corrosion in sewers - prevention and control - sewage pumping.
lrainaqe in buildinqs-plumbinq svstems for drainaqe - Rain Water tinq.
Unit ll PRIMARY TREATMENT OF SEWAGE o

Objectives - Unit Operations and Processes - Selection of treatment processes - Onsite sanitation .

Septic tank- Grey water harvesting - Primary treatment - Principles, functions and design of sewage
lreatment units - screens - grit chamber-primary sedimentation tanks - Constructioh, Operation and
Vlaintenance aspects.
Unit lll SECONDARY TREATMENT OF SEWAGE 9
Objectives - Selection of Treatment Methods - Principles, Functions, - Activated Sludge Process anc
ixtended aeration systems -Trickling filters- Sequencing Batch Reactor(SBR) - Membrane Bioreactor .

JASB - Waste Stabilization Ponds - - Other treatment methods -Reclamation and Reuse of sewage -

Recent Advances in Sewage Treatment - Construction, Operation and Maintenance aspects.
Unit lV DISPOSAL OF SEWAGE 9

Standards for- Disposal - Methods - dilution - Mass balance principle - Self purification of river -Oxyger
sag curve - deoxygenation and reaeration - Streeter-Phelps model - Land disposal - Sewage farming -
sodium hazards - Soil dispersion svstem.
Unit V SLUDGE TREATMENT AND D]SPOSAL 9

)bjectives - Sludge characterization - Thickening - Design of gravity thickener- Sludge digestion
Standard rate and High rate digester design- Biogas recovery - Sludge Conditioning and Dewatering
Sludge drying beds- ultimate residue disposal- recent advances.
IEXT BOOK(S):

1. Garg, S.K., Environmental Engineering Vol. ll, Khanna Publishers, New Delhi, 2015.2.3
2. Duggal K.N., "Elements of Environmental Engineering" S.Chand and Co. -td., New )e\hi,2014
3. Punmia, B.C., Jain, A.K., and Jain.A.K.., Environmental Engineering, Vol.ll, Laxmi Publications

2010.
REFERENCE(S):
1. Metcalf and Eddy- Wastewater Engineering-Treatment and Reuse, Tata Mc. Graw-Hill Company

\ew Delhi, 2010.
2. 3yed R. Qasim "Wastewater Treatment Plants", CRC Press, Washington D.C.,2010.. a ^\
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ffihnology", Elsevier lndia Pvt. Ltd., New Del!L?9!6.
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VI

PC

Course
Code

Course Name Hours /
Week

Credit
Total
Hours

Maximu
m

Marks
1 9CE604

CONCRETE AND HIGHWAY
LABORATORY

LITIP c
01014 2 60 100

Course Ohjecfive (s): The prrrpose of learning this course is to
. To learn the principles and procedures of testing of highway materials

Course Outcomes: At the end of this course, learners will be able to:
. Student knows the techniques to characterize various pavement materials through relevan

tests.
Exp
No.

Name of Experiments

1. Iest on aggregates- specific gravity
2. lest on aqgreqates- los anqels abrasion test
3. lest on aggregates- water absorption of aggregates
4. fest on bitumen-specific qravitv of bitumen
E fest on bitumen- penetration test
6. Iest on bitumen- viscositv test
7. Iest on bitumen- softening point test
8. lest on bitumen- ductilitv test
o lests on bituminous mixes -strippinq test

10. fests on bituminous mixes- determination of binder content
11 fests on bituminous mixes- marshal stability and flow values

Equipments No of Equipments
1 loncrete cylinder moulds 10
2. loncrete Prism moulds 05
3. Sieves 03
4. Ooncrete Mixer 01

5. Slump cone 03
6. =low table 01
7. y'ibrator 01

8. frovels and planers 05
9. JTM - 400 kN capacity 01

10. y'ee Bee Consistometer 01

11. \ggregate impact testinq machine 01

12. 3BR Apparatus 01

13. 3lains Apparatus 01
14. -os - Angeles abrasion testing machine 01

15. Marshall Stability Apparatus 01

IEXT BOOK(S):
1. Vl.S.Shetty, Concrete Technology, S.Chand and Co., Ltd., NewDelhi, 2003
2. Vl.L.Gambhir, Concrete Technology, Tata Mc Graw Hill Publishing Co., Ltd., New$ethi,2007

.r)lEFERENCE(S):
*ln -.\ \L
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1. \.M.Neville, Properties of Concrete, Tata Mc Graw Hill publishep ?999
2. M.M.Monteiro,Concrete-Microstructure,Propertiesand

VIaterials,lndianConcretelnstitute,Chennai,1997
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Code'

Course Name
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I
Week
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Hours

Maximu
m'Marks

LI TIP c
1 9CE605 , ^ COMPREHENSIVE REVIEW 31010 3 45 100

Course Objective (s): The purpose of learning this course is
. To ettcoutage tlte uurrrprelrerrd [lre krrowledge acquired frorr tlre

semester of B.E Degree through periodic exercise.
first serrrester to fifth

Course Outcomes: At the end of this course, learners will be able to:
o Ability to review, prepare and present technological developments.

Guidelines for Evaluation:
. The students will be assessed 10O%internally through weekly test with objective type questions

on allthe subject related topics.

k'l \--g
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Department COMMON TO ALL BRANCHES R 2019
Semester

VI
EE
c

Course Code Course Name
Hours/
Week

Credit Total
Hours

Maximum
Marks

L T P c

1 9TPS06
QUANT!TATIVE APTITUDE AND

LOGICAL REASONING .IV 0 0 2 0 30 100

Course Objective (s):
. To ascertains the occurrence of an event on the basis r.r[ alreatJy pt'esetrt itrfornration.
. To use area models to represent the distributive property in mathematical reasoning.
. To calculate the work capacity by chocolate based method.
. To work with time, speed and distance by relative speed concepts.
. To determine how various phenomena are related.
Course Outcomes: At the end of this course, learners will be able to
. Know the outcome of an event developed the concept of probability.
. Calculate the area and surface volume in real time application.
. Understand the concepts of Times and Work and Pipes and Cistern and Correlating the Concepts of

both.
. Know the concepts of Time, Speed and Distance and concepts of Boats and Streams.
. Analvze the cause and effect of problems by using critical thinking.
UNlr 1 JpRoBABrLtry, pERMUTATIoNS & coMBlNATloNS 6

ffinganunbiaseddice_Tossingafaircoin-Drawingacardfromapackofwell
;huffled cards - Picking up balls of certain color from a bag containing balls of different colors.
,ERMUTATTONS: Numbers with digits - Words with letters - Arrangements of person in a row -
\rrangements of books on a shelf.
3OMBINATIONS: Formation of committee - Selection of questions from question papers.

UNIT 2 AREA & VOLUME 6

\REA: Area - Perimeter - lmportant points about triangle - Quadrilateral - Fast track techniques.
/OLUME:Cuboids-Cube-Cylinder-Cone-Frustumofacone-Sphere-Hemisphere-Pyramid-
rheir formulas.
UNIT 3 rflME & WORK, PIPE & CISTERNS 6

fl[ttE AND WORK: lntroduction'- Basic concepts - Leaving and joining - Alternative days - ln between
Jays the works starting and ending
PIPES.AND CTSTERNS: lntroduction - Basic concepts - Capacity of the total lite

UNIT 4 ITIUTA DISTANCE, TRAINS, BOATS AND STREAMS 6

ce covered is same - Distance covered is

lifferent - Stoppage time per hour for a train - Time taken with two different modes of transport - Time
and distance between two moving bodies.
PROBLEMS ON TRATNS: Basic concepts - Basic formulae - Different types of objects -Two trains
:rossing each other in both directions - Shortcuts.
BOATSAND STREAMS: lntroduction - Speed of man (boat and streams) - Moving same and opposite
Jirections - important formulae.

UNIT 5
STATEMENT - CONCLUSION , ARGUMENTS, CAUSE & EFFECT, ASSERTION &
REASON

6

Sf*fgmgNT AND CONCLUSION: Statement to be true - Two conclusions together - Logically follows.
STA"TEMENT AND ARGUMENTS: Arguments strong with respect to the statement.
SAUSE AND EFFECT: Cause and effect relationship between the two statements.
\SSERTION AND REASON: Assertion(A) and Reason(R) - Both (A) and (R) are individually true and (R)

'(A)istruebut(R)isfalse-(A)isfaIsebut(R)istrue.

h*9
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TOTAL :30 HOURS

REFERENCES:
1. Abhuit Guha, Quantitative Aptitude for Competitive Examinations, Fourth Edition, Tata McGraw-Hill

Publishing Company Ltd, 2012
2. Arun Sharma, How to prepare for Data lnter.pretation for the CAT, First Edition, Tata McGraw-Hill

Publishing Company Ltd, 2012.
3. R.V.Praveen,"Quantitative Aptitude and Reasoning"Third Edition, PHI Learning ,2016.
4. Dr.R S Agganual, Quantitative Aptitude, Revised and Enlarged Edition, S.Chand Publishing

Company Ltd,2017.
5. Arun Sharma "How to Prepare for Quantitative Aptitude"Eight Edition, McGraw Hill Education,2018.
6. "Reasoning and Aptitude" for GATE and ESE Prelims, Made Easy Publication,2l2Q.
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Course Name
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I
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Maximu
m
MarksLI TIP c

19CE701 ESTIMATION AND COSTING 310l2 4 60 100

rcourse Objective (s): The purpose of learning this course is to
. To impart fundamental knowledge on investigation of the site and selection of suitable

foundation
. To make the students understand the methods of estimating the cost of buildings

. To know about the rate analysis and bill preparations

. To study about the specification writing

. To understand the valuation of land and buildings

Course Outcomes: At the end of this course, learners will be able to:
. Perform rate analysis of materials of construction
. Apply different types of estimates in different situations
. Carry out analysis of rates and bill preparation at different locations
. Demonstrate the concepts of specification writing
. Estimate the total cost of construction and plan of buildirlg and Carry out valua

Unit ! BASIGS OF ESTIMATION 12

General items of wdrk in Building - Earthwork - Cement Concrete work - R.C.C. work - Stonework -
Brickwork - Wood work - lronwork - Flooring - Finishing work Standard units- Principles of working out
quantities for detailed and abstract estimates - An approximate method of Estimating - Detailed
Estimates of Buildinqs.
Unit ll COST ESTIMATION OF QUANTITIES OF MATERIALS 12

Earthwork exca\ratlon - Sand filling - Lime concrete - Cement concrete - R.C.C work - Cement mortar -

Brickwork - Reinforced brickwork - Stone masonry - Plastering - Painting - Flooring - White and colour
rvashing - Distempering - Varnishing - Woodwork - Centering - Shuttering and formwork for R.C.C

ryorks - AC sheet roofinq, etc.
Unit lll ESTI MATION OF BUILDINGS 12

@siructures-Calculationofquantitiesofbrickwork,Rcc,Pcc,Plastering,
ruhite washing, colour washing and painting / varnishing for shops, rooms, residential building with flat
and pitched roof - Estimating of a septic tank, soak pit - Sanitary and water supply installations - Water

iupply pipeline-- Sewer line - Tube well - Open well - Estimate of bituminous and cement concrete
'6ads.
unit lv SPECIFICATION AND TENDERS 12

sisofrates.Speciflcations-Sources-Preparationofdetailedand
;eneral specifications - Tenders -Tamilnadu Tender Transparency Act - e-tender - Preparation of

iender Notice and Document - Contracts - Types of contracts - Drafting of contract documents -

\rbitration and legal requirements.
Unit V VALUATION '12

epreciation,Sinkingfund,Leaseholdandfreehold
rroperty, obsolescence, Gross income, Outgoing and Net income, Capitalized value and year"s

rurchase - Rental method of valuations - Typical problems - GST Rate for Construction and Building

Materials - GST on Building.

rExT BOOK(S):

1. 3,N. Dutta, "Estimating and
Specifications and Valuations,

Costing in Civil Engineering" Theory and
Twenty sixth Revised Edition, UBSPD, 2011.

eractiTxfiefl
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2. (ohli, D.D and Kohli, R.C., "A Text Book of Estimating and Costing (Civil)", S.Chand& Company
_td.,2004

REFERENCE(S):
1 3urcharan Singh and Jagdish Singh 'A Text Book of Estimating, Costing and Valuation", Standard

)ublishers Distributors, Delhi, 1998
2 K. S. Randwala and K.K. Rangwala "Elements of Estimating and Costing", Chavotar Publishing

House, lndia, 1995

IEXT BOOK(S):

1. /Villiam weaver Jr.James M. Gare , Matrix Analysis Framed Structures, Third edition Tata McGrarn
Hill publishing company limited, 2007.

2. SS Bhavikatti ,Structural Analysis , ,Third edition, Volume I Second Edition Volume ll , Vikas
)ublishing House (p) ltd ,2009.

3. r/aidyanathan.R, Perumal.P, Comprehensive StructuralAnalysis, Vol I & ll Laxmi Publications, 2008.
REFERENCE(S):

1. C.K. Wang, lntermediate structural analysis Tata McGraw Hill publishing company limited, 1986.
2. Rajasekaran S and Sankarasubramaniyan R Computational structural mechanics, Prentice Hall o

lndia , New Delhi ,2008. A
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Course Name
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I
Week
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Hours

Maximu
m
MarksL T P c

19CE702 STRUCTURAL DYNAMICS AND
EARTHQUAKE ENGI NEERING

3 0 0 3 45 100

Course Objective (s): The purpose of learning this course is to
. To introduce to the student, the phenomena of earthquakes, the process, measurements and

thc factors that affcct the design of structures in seismic areas.

. To imparting rudiments of theory of vibrations necessary to understand and analyse the

dynamic forces caused by earthquakes and structures.

. To understand the codal provisions as well as the aseismic design methodology.

Course Outcomes: At the end of this course, learners will be able to:
. Knowledge in the simulation and mathematical model development.
. Students will be trained to identify, formulate and solve complicated problem.
. Students will be able to understand the role of natural calamity in the damage of structures.
. Students will be able to develop the skill to analyse data and to apply the same in the practica

problems.
. Students will be able to apply the developed methodologies for the safe and stable design o1

structures
Unit I THEORY OF V!BRATIONS 9

Difference between static loading and dynamic loading - Degree of freedom - idealisation of structure
as single degree of freedom system - Formulation of Equations of motion of SDOF system -
D'Alemberts principles - effect of damping - free and forced vibration of damped and undamped
structures - Response to harmonic and periodic forces.

Unit ll MULTIPLE DEGREE OF FREEDOM SYSTEM 9

@tem-modesofvibrations-formulationofequationsofmotionofmulti
Jegree of freedom (MDOF) system - Eigen values and Eigen vectors - Response to free and forced
ribrations - damped and undamped MDOF system - Modal superposition methods

Unit Ill ELEMENTS OF SEISMOLOGY 9

@eismology-CausesofEarthquake-PlateTectonictheory_Elasticrebound
l-heory - Characteristic of earthquake - Estimation of earthquake parameters - Magnitude and intensity

rf earthquakes - Spectral Acceleration.

Unit lV RESPONSE OF STRUCTURES TO EARTHQUAKE I
@renttypeofstructures.BehaviourofReinforcedCementConcrete,Steel
and Prestressed Concrete Structure under earthquake loading - Pinching effect - Bouchinger Effects -
ivaluation of earthquake forces as per lS:1893 - 2002 - Response Spectra-Lessons learnt from past

rarthquakes.

Unit V DESIGN METHODOLOGY 9

Sauses of damage - Planning considerations / Architectural concepts as per 15:4326 - 1993 -
3uidelines for Earthquake resistant design - Earthquake resistant design for masonry and Reinforced
Sement Concrete buildings - Later load analysis - Design and detailing as per lS:13920 - 1993.

IEXT BOOK(S):

1. Shopra, A.K,, "Dynamics of Structures - Theory and Applications to Earthquake E2Oinqtring", 4th
ldition. Pearson Education, 2011 t / mll

h
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2. Agarwal. P and Shrikhande. M., "Earthquake Resistant Design of Structures", Prentice Hall of
ndia Pvt. Ltd.2007

REFERENCE(S):
1 3iggs, J.M., "lntroduction to Structural Dynamics", McGraw Hill Book Co., New York, 1964
2 )owrick, D.J., "Earthquake Resistant Design", John Wiley & Sons, London, 2009
3 )az, M. and Leigh.W. "Structural Dynamics - Theory & Computation", 4th Edition, CBS Publishers

& Distributors, Shahdara, Delhi, 2006. r'- -...
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Course
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Course Name
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I
Week

Credit Total
Hours

Maximu
m
MarksL T P c

1 9CE703
COMPUTER AIDED DESIGN AND

DRAFTING LABORATORY
0 0 4 2 60 100

Course ObjeCtive (s): The purpose of learning this course is to
o To acquire hands on experience in design and preparation of structural drawings for concrete /

steel structures normally encountered in Civil Engineering practice

Course Outcomes: At the end of this course, learners will be able to:
. To experience in design andpreparation of structural drawings for concrete in Civil Engineering

practice.
. To experience in design andpreparation of structural drawings for steel structures normally

encountered inCivil Enqineerinq practice.
LIST OF EXPERIMENTS:

ieverandcounterforttyperetainingwallswithreinforcement

details

2. Design of solid slab and RCC Tee beam bridges for IRC loading and reinforcement details

3. Design and drafting of circular and rectangular RCC water tanks

4. Design of plate Girder Bridge - Truss Girder bridges - Detailed Drawings including connections

5. Design of hemispherical bottomed steel tank

|-EXT BOOK(S):

1.
(rishnaraju,N. "structural Design & Drawing, Universities Press, 2009

2. ,unmia B.C., Ashok Kumar Jain, Arun Kumar Jain, "Comprehensive Design of Steel Structures,

-axmi Publications Pvt. Ltd., 2003.
lEFERENGE(S):

1 (rishnamurthv, D., "structural Design & Drawing - Vol. ll and lll, CBS Publishers, 201O
2 Shah V L and Veena Gore, "Limit State Design of Steel Structures" 15800-2007, Structures

)ublications, 2009.

h.u :ob
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m
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19CE704 DESIGN PROJECT 0 0 4 2 60 100
Course Objective (s): The purpose of learning this course is

. To impart and improve the design capability of the student.

. This course 'conceives purely a design problem in any one of the disciplines of Civil
Engineering; e.9., Design of an RC structure, Design of a waste water treatment plant,

. Design of a foundation system, Design of traffic intersection etc. The design problem can be
allotted to either an individual student or a group of students comprising of not more than four.
At the end of the course the group should submit a complete report on the design problem
consisting of the data given, the design calculations, specifications if any and complete set of
drawings which follow the design.

Course Outcomes: At the end of this course, learners will be able :

. To Formulate a real world problem, identify the requirement and develop the design solutions

. To Express the technical ideas, strategies and methodologies

. To Utilize the new tools, algorithms, techniques that contribute to obtain the solution of the
project

. On completion of the design project students will have a better experience in designing various
design problems related to Civil Engineering

. To Prepare report and present the oral demonstrations

The students in a group of 3 to 4 works on a topic approved by the head of the department under the
guidance of a faculty member and prepares a comprehensive project report after completing the work to
lhe satisfaction of the supervisor. The progress of the project is evaluated based on a minimum of three
reviews. The review committee may be constituted by the Head of the Department. A project report is
'equired at the end of the semester. The project work is evaluated based on oral presentation and the
croject report jointly by external and internal examiners constituted by the Head of the Depqglpent.

h* 0,1
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m
MarksL T P c

1 9CE705 INDUSTRIAL TRAINING 0 0 0 1 100

@): The purpose of learning this course is
. To train the students in field work so as to have a firsthand knowledge of practical problems in

carrying out engineering tasks. To develop skills in facing and solving the field problems.

UOUfSe els wlll uu irulu .

. To understand the intricacies of implementation textbook knowledge into practice

. To understand the concepts of developments and implementation of new techniques

STRATEGY:
l'he students individually undertake training in reputed civil engineering companies for the specifiec

Juration. At the end of the training, a report on the work done will be prepared and presented. The

;tudents will be evaluated through a viva-voce examination by a team of internal staff.

k*@
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Course Name
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Credit Total
Hours

Maximum
MarksLI TIP c

19CE801 PROJECT WORK 0l 0112 6 300 100
Course Objective (s): The purpose of learning this course is to

. Todevelopthe ahrilityto solve a specific prohlem rightfrom its identifieation and literatrrre reviewtil
the successful solution of the same. To train the students in preparing project reports and to face
reviews and viva voce examination.

Course Outcomes:
o At the end of completion of the project work students will be in a po'sition to take up an)

challenging practical problems and find solution by formulating proper methodology

STRATEGY
The student works on a topic approved by the head of the department under the guidance of .
faculty member and prepares a comprehensive project report after completing the work to the
satisfaction. The student will be evaluated based on the report and the viva voce examination by
a team of examiners includinq one external examiner

a
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Course Code Course Name
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MarksLIT IP c

19CEYo1 GREEN BUILDINGS 31 0 I 0 3 45 100

Course Objective (s): The purpose of learning this course is to
. lmpart knowledge on the sustainable construction strategies
. lntroduce the concept of green building

Course Outcomes: At the end of this course, learners will be able to:
. ldentify the requirements of green buildings
. Explain the green building design process and assessment
. Select a suitable sustainable landscaping and energy strategies for green building

. Select a suitable sustainable hydrologic landscaping and energy strategies for green building

. lllustrate qreen buildinq commissioning and implementation.
Unit I SUSTA!NABLE CONSTRUCTTON AND GREEN BUILDING REQUIREMENTS I

=th'tcs 
and sustanability - lncreased CO2 trade-Sustainable construction - Major environmental anc

'esource concerns - Green building movement and obstacles - Green building requirements -Perceived use

:f qreen buildinq
Unit ll SREEN BUILDING PROCESS AND ASSESSMENT 9

@terialsandProduct-Conventionalversus.greenbuildingdeliverysystems-
Execution of green building process - lntegrated design process - Ecological design -Merits and demerits -

Historical perlpective - LEED building assessment standard - LEED certification process - lnternational
building assessment standards - Building rating system in lndia and its future - Case study of a green

buildinq
Unit lll SUSTAINABLE LANDSCAPING AND ENERGY I

Land and landscape approaches for green buildings -sustainable landscapes - Landscaping water
efficiency Storm water management - Heat island mitigation - Building energy issues - Building energy
Cesign strategies - Building envelope - Active mechanical systems -lnnovative energy optimization
strategies - Smart buildings and energy management systems-Case study on smart buildings and energy
manaqement studies
Unit lV 3UILDING HYDROLOGIC SYSTEM AND MATERIAL LOOPS o

ance building wastewater strategy - Green
Ouitding materials issues and priorities - LCA of building materials and products - Emerging construction
materiils and products - Construction and demolition waste management Design for deconstruction and

disassembly - Closing material loops in practice-Case study on LCA of buildin
Unit V SREEN BUILDING IMPLEMENTATION o

dsafetyplanning-Reducingthefootprintofconstructionoperations-
Essentials of building tommissioning - Costs and benefits of building commissioningThe economics of

lreen buildings - Quintifying green building costs - Future directions in green buildings- Case study for
rioh oerformance oreen buildinqs
REFERENCE(S):

1.
truction'GreenBuildingDesignandDelivery,JohnWiley&

Sons, lnc., New Jersey, 2008

2.
NI. Bauer, P. Mosle and M. Schwarz, Green Building: Guidebook for Sustainable Architecture,
Sprinqer - Verlaq Berlin Heidelberq,2010.

3. Jeny Yudelson, Marketing Green Building Services: Strategies for success, Elsevier, 2008

4.
uildings:GuideforEngineering,ConstructionandArchitecture,

5.
e for SustainableO,Livi(g, (Ubs Smith
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Marks
L T P C

19CEY02
HAZARDOUS WASTE

MANAGEMENT
3 0 0 3 45 100

Course Objective (s): The purpose of learning this course is
. To understand the type, nature and treatment of hazardous wastes,

Course Outcomes: At the end of this coLtrse, learners will he ahle '

. An insight into the characterization of hazardous wastes and the role of different

stakeholders under the national legal framework
. Ability to plan minimization of hazardous wastes
. Ability to design facilities for the storage, transport, processing and disposal of hazardous

wastes
Unit I INTRODUCTION 10

Hazardous waste definition- Regulatory aspects of Hazardous Waste Management in lndia - Sources
characterization, categories - Analysis of hazardous waste -Physical and biological routes of transport ot

hazardous substances
Unit ll HAZARDOUS WASTES MANAGEMENT 10

Handling, collection, storage and transport- TSDF concept -Hazardous waste treatment technologies.
Physical, chemical and thermal treatment of hazardous waste-.Solidification- Chemical fixation-
Encapsulation-Pyrolysis and lncineration-Biological Treatment of Hazardous Waste, Hazardous waste
andfills-Site selections-design and operation-HW reduction- Recycling and reuse-Hazardous Site
'emediation - onsite and offsite Techniques
Unit lll BIOMEDICAL WASTE MANAGEMENT 9

3iomedical waste-Definition- Regulatory aspects of Biomedical Waste. Sources-Classification- Waste
landling and Collection-Segregation and labeling- Treatment - autoclaving, lncineration, Chemica
)isinfection - , disposal. lnfection control Practices.
Unit lV RADIOACTIVE WASTE MANAGEMENT I

Radioactive waste: Definition-Measurement of Radiation -Sources- Effects -Low level and high leve
.adioactive wastes-Transuranic Waste-and their management=Uranium Mine and Tailings
Sharacterization - Treatment and Control - Radiation standard by ICRP and AERB.
Unit V E.WASTE MANAGEMENT I

Regulatory aspects of E-l Waste management, Waste characteristics- Generation- Collection - Materia
3omposition-Transport- Treatment and disposal. Recycling and Recovery - intergraded e-waste
nanaqement
I'EXT BOOKS:

1. -lazardous waste management Charles A.Wentz. Second edition 1995.McGraw Hill lnternational.

2.
lazardous waste management Michael D. La Gerga, Philipl Buckingham, Jeffrey C. Evans
Second edition 201 O.Waveland Press.

3. lriteria for hazardous waste landfills-CPCB guidelines 2000

REFERENCE(S):

3asic Hazardous waste management, "William C.Blackman.Jr", Third Edition, 2001, Lewis
rublishers 

,

2. ntegrated solid waste management George Techobanoglous, Hilary Theisen & Sammuel
\.Viqil.

3.

ilfrli3;l 
handbook of Hazardous waste treatment and disposal by Harry 

Y 
t7T#cGrau

4. Management of Solidwaste in developing countries by Frank Flint off, WH Ore$gn{l pub(pffion.

t'\:r'
Chairman.

Dept. of Civit Engg. . ESEf



Department B.E CIVIL ENGINEERING
R

2019
Semester

VI OE

Course Code Course Name
Hours / Week Credit Total

Hours
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19CEY03 DISASTER PREPAREDNESS
AND PLANNING

3 0 0 3 45 100

g this course is to
. Provide an exposure on the various elements of natural disasters
. lmpart knowledge on measurcmcnt, cffect and management techniques for different disasters

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

. Characterize the various natural and man- made disasters

. ldentify the various types of disasters in coastal and marine and techniques to control marine
pollution

. Explain the causes, effects of atmospheric pollution and land pollution

. Analyze the inter-relationship between disasters and development
o Interpret the importance of various disaster management cycle and frame

Unit I NTRODUCTION TO DISASTERS 9

Definition - Disaster, Hazard, Vulnerability, Resilience, Risks - Disasters:Types of disasters - Earthquake

Landslide, Flood, Drought, Fire, Forest Fire, lndustrial and Technological Disasters, Climate Change'

Olassification, Causes, lmpacts - Do's and Don'ts during disaster - Global trends in disasters: urbar

Cisasters, pandemics, complex emergencies, Climate change

Unit ll EARTHQUAKES AND TSUNAMI I
tectonics - seismic waves - measures of size of

=arthquakes 
- earthquake resistant design concepts. Tsunami - causes - effects - undersea

aarthquakes - landslides - volcanic eruptions - impact of sea meteorite - remedial measures -
crecautions - case studies

Unit lll FLOODS AND DROUGHTS I

3limatic Hazards - Floods - causes of flooding - regional flood frequency analysis - flood control

Teasures - flood routing - flood forecasting - warning systems. Droughts - causes - types of droughts -

effects of drought - mitigation - case studies

Unit lV LANDSLIDES AND SLOPE STABILIry: MANAGEMENT o

-andslides - Causes - principles of stability analysis - remedial and corrective measures for slope

stabilization - mitigation - cause studies.

Unit V )ISASTER PREPAREDNESS AND MANAGEMENT
I

a Disaster or Hazard; Evaluation of Risk:

\pplication of Remote Sensing, Data from Meteorological and other Agencies, Media Reports:

Sovernmental and Community Preparedness. NDLA, National Disaster Management.

rExT BOOK(S):

1.
iManagementinlndia:Perspectives,issuesand

strategies, 1't Edition, New Royal book Co

REFERENCE(S):

1. Nlla*rl .. 
't 

trtd disaster management in lndia, M C Gupta, NIDM, New Delhi'

2.
J t\ntcf'ael Duncan and Stephan G Wright, Soil Strength and Slope Stability,2nd e/itidh
John Wiley & Sons, lnc, 2005. l- ( 0 U

tA
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19CEY04 MASS TRANSPORTATION SYSTEMS 31010 3 45 100
Course Objective (s): The purpose of learning this course is to

. To enhance the knowledge on function of public transit and the role of government units

. To impart knowledge on mass transportation system
Course Outcomes: At the end of this course, learners will be able to:

. Analyze the four various modes of mass transportation

. Understand the Acquisition of skills on mass transportation systems
o ldentify the cost benefit ratios of transport systems by different methods.
o Better knowledge on planning of transit systems.
. Knowledqe on developments in public transportation

Unat I NTRODUCTION I
Jrban transportation systems - Mass rapid transit system - Light rail transit - Personal rapid transit,
;uided way systems, cabin taxi, dual mode bus - Para transit systems - Demand responsive system -
ntermediate public transport
Unit ll MASS TRANSPORTATION SYSTEM 9

History and role of Transit - Recent Trends Mass Transportation Characteristics - Demand
Characteristics - Spatial - Temporal and Behavioral - Characteristics of Transportation Demand. -
Urban Mass Transportation Planning - Demand Surveys - Transit oriented land use development.
Unit lll DESIGN AND EVALUATION OF MASS TRANSPORT o

Four Stages of Planning - Performance Evaluation of Mass Transport System - Structure of Decision
Making, - Evaluation and Selection Methods - Selection Procedures - Economic Evaluation Methods.
Terminals and their functions - Design, Typical Characteristics. - Scheduling, Service Analysis, Vehicle
Dispatch Policy, Vehicle Requirements, Spacing of Bus Tropos, - Route Spacing and Performance -
Cperational and Management lssues - Reserved Bus Lanes - Signal Preemption, - Dial- a-Bus
Unit lV TRANSIT PLANNING 9

ntroduction - Definition - Shuttle systems - Corridors - Two dimensional system - Realistic cases only -
=lexible transit - lndividual public transportation system -Collective transportation
Unit V PUBLIC TRANSIT 9

ntroduction to public transit - History - Personal public transit experiences -Public transportation
;ystem characteristics - Mass transit definitions and classifications - Route development - stop location
lnd stoppinq policv - Schedule development.
rExT BOOK(S):
1. lQrcy G,E. & Hoel, LA, Public Transportation? Prentice Hall, Englewood Cliffs, N.J

REFERENCE(S):

1.
3. Jotin Khisty and B. Kent Lall, Transportation Engineering, Prentice Hall of lndia, New Delhi,
2003

2. lutchinson, 8.G., Principles of Urban Transport Systems Planning Mc Graw Hill,New York, 1974
3. M. J. Bruton, lntroduction to Transportation Planning, Hutchinson, London, 1992

4. !iffi!:.r:#j"r,J!;:,,8[blic 
rransportation system and rechnology, Pr:entice Hall, lncffiood

5. \ganrval M.K., Urban Transportation in lndia, INAE, Allied Publishers Ltd., 1996 h- .\ tY

Chairman - BoS
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19CEYo5 TRANSPORT AND ENVIRONMENT 31 0 I 0 3 45 100

Course Objective (s): The purpose of learning this course is to
o The objective of this courbe is to create an awareness / overview of the impact of Transportation

Projects on the environment and society.

Course Outcomes: At the end of this course, learners will be able to:
. Understood the impact of Transportation projects on the environment.
. Get knowledge on methods of impact analysis and their applications.
o Understand environmental Laws on Transportation Projects and the mitigative measures adopted in

the planning stage.
o Predict and assess the impact of transportation proiects.

Unit I NTRODUCTION 9
Environmental lnventory, Environmental Assessment, Environmental lmpact Assessment (ElA),
invironmental lmpact of Transportation Projects, Need for ElA, EIA Guidelines for Transportation Project,
listorical Development.
Unit ll [,IETHODOLOGIES 8

Elements of EIA - Screening and Scoping - Methods of lmpact Analysis - Applications - Appropriate
methodoloqy.
Unit ilt ENVIRONMENTAL IMPACT, PREDICTION AND ASSESSMENT 10

Prediction and Assessment of lmpact of Transportation Project at various stages on water, air, noise, land
acquisition and resettlement, Socio economic impact, indigenous people, aesthetics, health and safety,
3nerqv studies, IRC quidelines.
Unit lV

=NVIRONMENTAL 
MITIGATION AND MANAGEMENT PLAN 9

Mitigation of the impact on Natural and Man-made Environment, Health, Water, Land, Noise, Air, Public
rarticipation, Environmental Management Plan, Energy Conservation, Methods to reduce Global Warming.
Unit V EIA CASE STUDIES 9

EIA Case Studies on Highway, Railway, Ainrvays and Watenrvays Proiects

IEXTBOOKS:

1. la4!qr, L.R., Environmental lmpact Assessment, McGraw Hill, New Delhi, 1996.
2. lndian Road Congress (lRC), Environmental lmpact of Highway Projects, RC, Delhi, 1998

3.
P. Meenakshi, Elements of Environmental Science and Engineering, Prentice Hall of lndia, New
Delhi,2006

4.
Ihirumurthy A.M., lntroduction to Environmental Science and Management, Shroff Publishers,
3ombay, 2005

REFERENCE(S):

1.
John G.Rau and David, C.Hooten, Environmental lmpact Analysis Handbook, McGraw Hill
Book Company, 1995

2. James H.Banks, lntroduction to Transportation Engineering, McGraw Hill Book Company, 2000
3. World Bank, A Handbook on Roads and Environment, Vol.l and ll, Washington DC, Jpg(
4.

Priya Ranjan Trivedi, lnternational Encyclopedia of Ecology and Environmen[ -,E16,lqdiflh lnstitut,e
of Ecology and Environment, New Delhi, 1998 l^' \ \J/-
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19CEY06 CONTRACT MANAGEMENT 31010 3 45 100
Course Obfctive (s): The purpose of learning this course is to

. To awarcncss on contracts for construction industry,

. lmpart knowledge on tender preparation, tendering process, arbitration procedure and laws,

Legal requirements and Labor Regulations.

Course, Outcomes: At the end of this course, learners will be able to:
., Prepare contract documents including standard and international norms.
.! lnfer the procedures of bidding and accepting of tenders'
.' Explain the different types of property rights and patents
. Summarize the duties and powers of arbitrators.
.r Choose the laws related to construction industry

Unit I 30NTRACTS 9

for modifications / improvement - Contract

Specifications - Types of contract documents used for construction - Contract procurement - Selecting

acontractor-lntroductiontoBoTandBooTprojects-EPCcontractq.
Unit Il ffi o

Bid Evaluation - Contract Conditions &

Specifications - Critical /Red Flag conditions - Contract award &,Notice to Proceed - Variations &

Changes in Contracts - Differing site conditions - Cost escalation - Delays, Suspensions &

Terminations - Wrong practices in contracting (Bid shopping, Bid fixing, Cartels).

Unit lll LEGAL REQUIREMENTS I
MainformsoflP-Copyright-Trademarks,Patentsanddesigns-

Secrets - Law relating to copyright in lndia - Ownership of copyrights and assignment - Criteria of
nfringement - Piracy in internet - Remedies and procedures in lndia - Law relating to patents under

catenls act - Process of obtaining patent - Application, exam
Unit lV ARBITRATION 9

ure.preparation,settlement,evidence-ComparisonofActionsand
-aws - Agr6emen{s - Subject matter violations - Appointment of arbitrators - Conditions of arbitrations -
f,owers and.duties of arbitiator - Enforcement of award - Costs - Arbitration and conciliation act 1996 -

3ase studies,
Unit V TRY 9

@orkmen'sCompensationAct-Employer'sLiabilityAct-PaymentofWages
\ct - Contract Labour Act - Minimum Wages Act - lnter-state Migrant Workmen Act - BOCW Act - other

\cts-introduced from time to time.

r-ExT BOOK(S):

1. ffi-tingtoBuildingandEngineeringContractsinlndiall,4thEdition,
VLM.Tripathi Pv,t. Ltd., Bombay, 2000.

REFERENCE(S):
1. ctsandtheLegalEnvironmentforEngineersandArchitectsll,7th

:dition, McGraw-Hill, New York, 2010.
2. imtTtie Hinze, -Construction 

Contractsll, 3rd Edition, McGraw-Hill, New YorF, 201().\

o,r.:l3,Tll?,;ff.r..
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Hours
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MarksLIT IP c
19CEYO7 WEALTH FROM WASTE 31 0 I 0 3 45 100

Course Objective (s): The purpose of learning this course is to
. Tu expese Uie stutjerrts [o [[re need o[]euse iarrd tecyclirrg o[resourcesfocusirrg r.xr

o sustainability
. To emphasis the significance of energy and resource recovery from waste materials
. To prepare the students to design and optimize suitable resource utilization system from
. micro-leveltomacro-level

Course Outcomes: At the end of this course, learners will be able to:
. Explain the composition and attributes of wastes and methods of resource recovery
. Summarize thermo-chemical conversion of energy from RDF and fuel blending
. Compare aerobic and anaerobic methods of resource recovery from organic wastes
o lnterpret the principles of industrial waste management and economic feasibility for reuse and

recycling
. Outline resource recovery options from disposable materials and disposal sites

Unit ! EUNDAMENTALS OF SOLID WASTE MANAGEMENT I
3lassification and sources of wastes - Factors affecting MSW generation - Properties of wastes- Waste
tharaclerization methods - Waste collection systems - Unit operations and materialflow in MRF with
:xamples = Waste management hierarchy - Waste management policy.
Unit ll THERMOCHEMICAL CONVERSION 10

fhermo-chemical methods for energy production - Details of incineration, gasification and pyrolysis - Syngas
utilization methods - Overview of RDF - Methods of fuel blending - Fuel composition and analysis -
Sogeneration for CHP - Methods to improve fuel efficiency - Gas cleanup technologies - Fundamentals of
lensification - Carbonization for briquettes and pellets - Environmental considerations of mass burn.
Unit lll 3IOCH EMICAL CONVERSION 10

\erobic composting - Anaerobic digestion - Design aspects of biogas plant - Landfill gas recovery system -
)rinciples of fermentation - Concept of MFC - Trans-esterification process - Biofuel processing - Biomass
lasification - Organic waste for hvdroqen production.
Unit lV NDUSTRIAL WASTE MANAGEMENT 10

Principles of industrial waste management - Types of industrial wastes -Recycling options for plastics,
caper, glass, metals, rubber and e-wastes - Partial replacernent of materials in cement industry - Reuse of
:onstruction wastes - Economics of energy production from waste -Life cycle analysis - Purity of materials
and market issues - Pollution control mechanisms in industries.
Unit V EFFECTIVE WASTE DISPOSAL 7

Municipal waste as soil conditioner and fertilizer - Wasteland development - Design aspects of landfill -
)isposal options for hazardous wastes - Recovery of materials from disposal sites.

IEXTBOOKS:

1
Lal, P.M. Sarma, Priyangshu M, Wealth from Waste: Trends and Technologies, 3rd Edition, The
Energy and Resources lnstitute, New Delhi, ISBN: 9788179934241,2011.

2.
W. McD_onough, M. Braungart, Cradle to Cradle: Remaking the Way We Make Things, United States:
North Point Pres3, ISBN-10: 0865475873,2002.

3.
3. Parker, Roberts, Energy from Waste - An Evaluation of Conversion Technologies, Elsevier Applied
Science;;Londori; iSBN 0853343527. DOI: https://doi.org/10.1016/0167-7799(86)90131-9,1985.,/L

REFERENCE(S):
1 ( Shah, Basics of Solid and Hazardous Waste Management Technology, Prentice Hall, l$BN'|g:-1

,i



11 39603786, 2005.

2. @EngineeredLandfills,NarosaPublishingHouse,lSBN-,10:
3173191409,1997 .

3.

[gationonThermoChemicalConversionsofSolid
Naste for Energy Recovery. World Academy of Science, Engineering and Technology, 62, 624-
30.scholar.waset.orq/1307-6B92l9976'2012,

k r^- :d
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19CEYo8 RISK AND SAFETY MANAGEMENT 31 0 I 0 3 45 100

Course Objective (s): The purpose of learning this course is
. To explore the various risk and safety management for successful completion of Construction

proiects.
Course Outcomes: At the end of this course, learners will be able to:

. Select the basics risk assessment for industrial safety and health

. ldentify hazards and its remedial measures in the construction industry

. ldentify the safety measures in handling construction equipments

. lndicate the importance of environmental safety and the role of individual in prevention Of
pollution

o lllustrate fire safety installation and maintenance of sprinkler installation
Unit I ITNTRODUCTTON 9

Risk assessment and control- Legal Basis for Risk Assessment - Hazards, remedial measures - Safetl
and health policy- Motivation of employees - Workplace Precautions - Management responsibilities
ndividual responsibilities - Training for Safety and Health- lnsurance coverage of lndustrial plant 8
rersonnel.
Unit ll ICONSTRUCTION SAFETY CONSTRUCTION SAFETY I

Quality and Safety Concerns in Construction -Organizing for Quality and Safety - Work and Materia
Specifications - lmportance of Safety dui'ing project construction - Accidents and their Causes - Genera
crecaution to hazardous atmosphere and materials - Safety facilities at construction sites - Training tc
oroject staff and operation staff - Emergency rescue equipment - Costs of Construction lnjuries - Lega
mplications.
Unit lll ISAFETY MEASURES lN HANDLING CONSTRUCTIONEQUIPMENTS 9

General requirements of safety in concrete construction Handling of Concrete forms and shoring Safety
measures for hoisting and erection of prefabricated elements OSHA (Occupational Safety and Healthy
Administration) for Prestressing Operations Risk Assessment for erecting RC & Steel members
Electrical safety in construction site.
Unit lV IENVIRONMENTAL SAFETY 9

Scope and lmportance of Environmental safety- Environmental impact assessment (EIA) -
Environmental pollution - Sustainable development- Globalwarming, greenhouse effect, urbanization -
Role of Government in environment protection- National Committee on environmental Planning (NCP)-
EnvironmentalAppraisal Committee (EAC) - Role of individual in prevention of pollution.
Unit V lrtRe sareTY TNSTALLATION 9

Fire extinguishing appliances -Selection requirements, installation and maintenance - Sprinkler system -
Vlaintenance of sprinkler installation - Pressure gauges, lnstallation of control valves - Fire protection
"equirements for buildings and riser system- Fire alarm Systems, Manually operated fire alarms - Smoke
lOtectors, Fire extinguishing appliances in multistoried buildings, hotels etc.
FURTHER READING
Safety Activities of ILO (lnternational Labour Organisation) Job site conditions. Fire Safety installations-
=ire Detector Radiation detector- Case studies on fire Hazards in the construction industry
REFERENCE(S):

1. lisk assessment- A Practical Guide, 1993, lnstitution of Occupational Safety and Health, United
(inqdom

2. Rao.S and Saluja H.L., Electrical Safety, Fire Safety Engineering and Safety Management,
(hanna Publishers, first edition, 1998

3. Srundy. J. ,Cpnstruction Technoloqv, Viva Books Pvt. Ltd., 2006
4. R.K. Jain & Sunil S.Rao, lndustrial safety health and environment Management system, ^(hanna Publighers, Secondedition, 2008 r / ^N
5. r/X. Jain, New Age lnternational Publishers, 2nd Edition, First Print 1996 Re-printlaOpal-\J[
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19CEY09
PROJECT FORMULATION AND

APPRAISAL
3 0 0 3 45 100

6Du,rse Objective (s):
.a The objective of the course is to make the students familiar with financial planning, analysis,

selection, and implementation and review the capital expenditure investments. This also aims to
acquaint the students with the application of mathematical and statistical tools for analyzing
manaqerial problems in order to select the projects.

lourse Outcomes : At the end of the course the student will be able to understand
. Students will be in a position to develop computer codes for any physical problems using FE

techniques

Unit I NTRODUCTION TO PROJECT FORMULATION, APPRAISAL AND MANAGEMENT 9

ihe concept of projects, lmportance of project formulation, appraisal and management; reasons for shortfall
n its performance; scientific management, lifecycle of project; detailed project report, and feasibility studies;
:echniques of financial appraisal, pavback period, lRR, DCF, NPV, CBR.
Unit ll )ROJECT FORMULAT]ONS 9

Project formulation: definition, objectives; Stages of project formulation and their significance; Methodology
lor project identification and formulation; Feasibility studies, input analysis, financial cost-benefit analysis,
social-cost benefit analysis; Proiect appraisal and report.
Unit lll )ROJECT RISK APPRAISALS 9

Iypes and Measures of project risk, sensitivity Analysis, Scenario Analysis, Break Even Analysis, Simulatior
{nalysis, Decision Tree Analysis, UNIDO and little Mireless Approach

Unit lV PROJECT IMPLEMENTATION AND MONITORING 9

Project implementation, stages of implementation, Teamwork, actors in pro.lect implementation; Projec
nonitoring: meaning objectives and significance; Monitoring techniques: integrated reporting, Milestones
:ime and cost overrun and under runs, unit index techniques.

Unit V PROJECT EVALUATIONS I
@e}ning,objectives,Scope,stages,approachandsteps,Lifeofaproject;Techniquesof
troject evaluation: input analysis, financial cost-benefit analysis, social-cost benefit analysis; case studies in
rrban and reqional development proiects.

IEXTBOOKS:

1.
3hanOra P., 2009, Projects: Planning, Analysis, Financing, lmplementation & Review, 7th Ed. Tata
VlcGraw-Hill Publishinq.

REFERENCE(S):

1.
l/eredith J.R. & Mantel S.J., Jr., 2000, Project Management: A ManagerialApproach, 4th Ed. John
//iley & Sons.

2.
Patel 8.M., 2OOO, Project Management: Strategic Financial Planning Examination & Control, Vikas
Publishinq House Pvt. Ltd.

3. FinnertyJ.D',1996,ProjectFinancing:Asset-BasedFinanc]

4.
Newbold C.R., 1998, Project Management in the Fast Lane:Applying Theory & Constraints, St. Lucie

)ress. / - t
5. Diwan P., Project Management, Deep & Deep Publications n

Chairman. BoS
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19CEY10
I NTEGRATED WATER RESOURCE

MANAGEMENT
3 0 0 3 45 100

. Course Objective (s):
. Students will be introduced to the role of disciplines of ecology and socio-economics play in

management of water resources.
- Thcy will be exposed to global food security and public-private participation issues and legal

and requlatory settinqs, in the context of IWRM

GO urse Outcomes : At the end of the course the student will be able to understand
. There will be a paradigm shift in attitude of the students towards interdisciplinary research
. The students will gain knowledge about economic aspects of water.
. They will gain a broad understanding of the complexities of dealing with water resources. problems

Unit I SONTEXT FOR IWRM I
r/Vater as a global issue: key challenges and needs - Definition of IWRM within the broader context o
Jevelopment - Complexity of the IWRM process - Examining the key elements of IWRM process

Unit ll WATER ECONOMICS 12

Economic view of water issues: economic characteristics of water good and services - Nonmarket monetarl
valuation methods - Water economic instr:uments, policy options for water conservation and sustainable use

- Case studies. Pricing: distinction between values and charges - Private sector involvement in watet
resources management: PPP objectives, PPP options, PPP processes, PPP experiences through case
studies - Links between PPP and IWRM
Unit lll ,VATER SUPPLY AND HEALTH WITHIN THE IWRM CONSIDERATION o

[inks between water and human health: options to include water management interventions for health -
Health protection and promotion in the context of IWRM - Health impact assessment of water resources
levelopment..
Unit lV AGRICULTURE IN THE CONCEPT OF IWRM 10

/Vater for food production: ,,blue" versus ,,green" water debate - Virtual water trade for achieving globa
rvater security - lrrigation efficiencies, irriqation methods and current water pricing.

Unit V /VATER LEGAL AND REGULATORY SETTINGS 6

3asic notion of law and governance: principles of international and national law in the area of water
nanagement. Understanding UN law on non-navigable uses of international water courses - Development
f IWRM in line with leqal and requlatory framework.
REFERENCE(S):

1.
Iechnical Advisory Committee, lntegrated Water Resources management, Technical Advisory
lommittee Background Paper No: 4. Global water partnership, Stockholm, Sweden. 2002

2.
fechnical Advisory Committee, Poverty Reduction and IWRM, Technical Advisory Committee
3ackground paper no: 8. Globalwater partnership, Stockholm, Sweden, 20q3

3.
Iechnical Advisory Committee, Regulation and Private Participation in Water and Sanitation section
l-echnical Advisory Committee Background paper No:1. Global water partnership, Stockholm, Sweden
t998.

4.
Iechnical Advisory Committee, Dublin principles for water as reflected in comparative assessment o1

nstitutional and legal arrangements for lntegrated Water Resources Management, Technical Advisory
3ommittee Backqround paper No: 3. Global water partnership, Stockholm, Sweden. 1999.

5.
Iechnical Advisory Committee, Water as social and economic good: How to put the principles tc
oractice". Technical Advisory Committee Background paper No: 2. Global water partnership
Stockholm,, Sweden,'1 998.

6.
Iechnical . Advisory Committee, Effective Water Governance".Technical Advisory Committee
3ackoround paper No: 7. Globalwater partnership, Stockholm, Sweden, 2003.

7.
lech Thomas V., Principles of water resources: history, development, management and pg]1cy Johr
//iley and Sons lnc., New York. 2003. / A

8.
agement,,, water in south ^uREw, sase

rublications, 2006
Btt
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19CEY11
RENEWABLE ENERGY
SOURCES

3 0 0 3 45 100

3burse Objective (s): The purpose of learning this course is
. To get exposure on solar radiation and its environmental impact to power.

To know about the various collectors used for storing solar energy,

.' To know about the various applications in solar energy.

. To-learn about the wind energy and biomass and its economic aspects.

.., To know about qeothermal energy with other energy sources.

Gburse Outcomes: At the end of this course, learners will be able to:
.r Have clear understanding of managerial functions like planning, organizing, staffing, leading &

controlling and have same basic knowledge on international aspect of management

Unit I INTRODUCTION o

Role and potential of new and renewable source, the solar energy option, Environmgntal impact of solat

)ower, physics of the sun, the solar constant, extraterrestrial and terrestrial solar radiation,solat
'adiation on titled surface, instruments for measuring solar radiation and sun shine, solarradiation data

Unit ll SOLAR ENERGY COLLECTION 9

Flat plate and concentrating collectors, classification of concentrating collectors, orientation and therma
analysis, advanced collectors
Unit lll SOLAR ENERGY STORAGE AND APP -ICATIONS 9

Different methods, Sensible, latent heat and stratified storage, solar ponds. Solar Applications-solar
heatinq/coolinq technique, solar distillation and drying, photovoltaic energy conversion
Unit lV f1/IND ENERGY 9

Sources and potentials, horizontal and vertical axis windmills, performance characteristics, Betzcriteria
BIO-MASS: Principles of Bio-Conversion, Anaerobic/aerobic digestion, types of Bio-gasdigesters, gas

1ield, combustion characteristics of bio-gas, utilization for cooking, l.C.Engineoper:ation and economic
asoects.
Unit V SEOTHERMAL ENERGY 9

Resources, types of wells, methods of harnessing the energy, potential in lndia. OCEANENERGY:
f,TEC, Principles utilization, setting of OTEC plants, thermodynamic cycles. Tidal and wave energy:
rotential and conversion techniques, mini-hydel power plants, and their economics. DIRECT ENERGY
SONVERSION: Need for DEC, Carnot cycle, limitations, principles of DEC

TEXTBOOKS:

1. Rai G.D. , "Non-Conventional Energy Sources", Khanna Publishers, 2011

2. Iwidell & Wier, "Renewable Energy Resources', CRC Press (Taylor & Francis), 2011.

REFERENGE(S):
1. Iiwari and Ghosal, "Renewable energy resources", Narosa Publishing House, 2007

2. RameshR&KumarK.U,..RenewableEnergyTechnologies,,,Naroq@
3. Vlittal K M , "Non-Conventional Energy Systems", Wheeler Publishing Co. Ltd, Ney !qlhj2Q93
4. (othari D.P, Singhal ., K.C., "Renewable energy sources and emerging technologies ,Ptl.l, New

)e1hi,2010 r f -h
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1gCEY12 ARCHITECTURE AND URBAN
PLANNING

3 0 0 3 45 100

Course Objective (s): The purpose of learning this course is to
. To provide a knowledge on fundamentals of architecture and urban planning.
. To impart training on preparation of different types of plans, implementation and management

for sustainable development
Course Outcomes: At the end of this course, learners will be able to:

. Design buildings with respect to architectural point of view

. Assess and select the best urban layout plan

. Prepare the Environmental lmpact Assessment for any civil project.

. Assess of the proposals with the knowledge of cost-benefit analysis

. Assess the management systems for development
Unit I 9

Definition and classification of urban areas -Trend of urbanization -Architectural design - lntegration o'
lunction and aesthetics - Planning process - Various stages of the planning process-Surveys ir
rlanninq.
Unit ll CONCEPTS OF URBAN PLANNING I
Plans - Delineation of planning areas -Regional plan, Master plan, Structure plan, detailed
development plan and Transportation Plan-Building types - Application of anthropometry and space
standards - Building rules and regulations - Building services. Layout regulations Safety standards.
Unit lll URBAN PLANNING PROCESS 9

Urban planning - Development plan - Needs, goals, and contents - Factors to be considered in
levelopment plan - collection of data - surveys - procedure for preparation - guidelines of development
clan - important measures and stages of development plan. Town planning - objects - principles -
recessity - forms - stages. Plan implementation - Chandigarh case study
Unit lV FINANCING OF PLANS 9

Plan implementation - Project evaluation - Economic evaluation [Benefit cost ratio method, Net present
ualue and lnternal rate of return - problems] - Urban Planning agencies and their functions- Financing -
Public, private, Non-governmental organizations - Public participation in Planning.

Unit V DEVELOPMENT MANAGEMENT SYSTEMS I
'Planning standards - The basic frame work - distribution of land use - lnfrastructure - Physical
nfrastructure - Social infrastructure - Commercial activity - variations in norms and standards by size of
;ettlement - Development control rules - Zoning regulations - Building bye-laws.

FOR FURTHER READINGS
Co-ordination between urban local bodieq and other functional agencies such as water supply &
sewerage boards, housinq boards includinq slum boards and planninq authorities
rExT BOOK(S):

1. B. Givoni , Man Climate and Architecture , Applied Science, Barking ESSEX, 1982

2. /RA. Saathappan and K. Yogeshwari, Principles of Architecture, Raamalingaa Publication, 2005
REFERENCE(S):

Vl. Pratap Rao, Urban Plannins, CBS Publishers and Distributors, New Delhi, 2005
2. Sallian B Arthur and Simon Eisner, The Urban Pattern, City Planning and Design, Affiliated Press

Dvt., Ltd., New Delhi, 1995
3. Vlargaret Roberts, An lntroduction to Town Planning and Planning Techniques, Hutchinson,

-ondon, 1990. - ', ,f:\
4. =rancis D.K. Ching, Architecture: Form, Space and Order, VNR, N.Y., 1999 14. ^
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19CEY13
MODERN CONSTRUCTION

MATERIALS
3 0 0 3 45 100

Course Objective (s): The purpose of learning this course is to
. To study and understand the properties of modern construction materials used inconstruction

such as special concretes, metals, composites, water proofing compounds,non-weathering
materials, and smart materials.

Course Outcomes: At the end of this course, Students will be able:
. To have the knowledge of modern constructionmaterials to be used in the field.

Unit I 9

3oncret,es, Behaviour of concretes - Properties and Advantages of High Strength and High
)erformance Concrete - Properties and Applications of Fibre Reinforced Concrete, Self
:ompacting concrete, Alternate Materials to concrete on high performance & high Strength
:oncrete
Unit ll METALS I
Types o-Steels - Manufacturing process of steel - Advantages of new alloy steels -Properties
and advantages of aluminium and its products - Types of Coatings & Coatings to reinforcement -
Applications of Coatinqs.
Unit lll COMPOSITES I

Iypes of Plastics - Properties & Manufacturing process - Advantages of Reinforced polymers

- TVpes of FRP - FRP on different structural elements - Applications of FRP.
Un it lv OTHER MATERIALS 9

Types€nd properties of Water Proofing Compounds - Types of Non-weathering Materials and its
uses - Types of Flooring and Facade Materials and its application, concrete admixtures and
construction chem icals.
Unit V SMART AND INTELLIGENT MATERIALS 9

fypes & Differences between Smart and lntelligent Materials - Special features - Case studies
showino the applications of smart & lntelligent Materials.

rExr BooK(S):
1. ShettyM.S,ConcreteTechnology:TheoryandPrac
2. Santhakumar.A.R., Concrete Technology, Oxford University press, ru

REFERENCE(S):

1.
Mamlouk, M.S. and Zaniewski, J.P., Materials for Civil and Construction
Engineers,Prentice Hall lnc., 1999.

2. Shan Somayaji, Civil Engineering Materials, Prentice lall !ne,zq0l
3.

qCl Report 440.2R-02, "Guide for the design
RPsvstems for strengthening concrete structures"

and construction of externally bonded
, American Concrete lnstitute, 2002,.-

4.
"Engineering Materials

Elsevier Publications, 2005.
Ashby, M.F. and Jones.D.R.H.H.
)roperties,applications and designs",

1: An introduction to

5.

B
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1 9CEX01 HYDROLOGY 31 0 I 0 3 45 100

Cuurse Objective (s):
. To impart knowledge on hydrological cycle, spatial and temporal measurement

and their applications including flood routing and ground water hydrology.

and analysis of rainfall

Course Outcomes:
. The students gain the knowledge needed on hydrologic cycle, hydrometeorology and formation of

precipitation
. The students are able to apply the various methods of field measurements and empirical formulae for

estimating the various losses of precipitation, stream flow, flood and flood routing.

. The students will know the basics of groundwater and hydraulics of subsurface flow

Unit I PRECIPITATION 8

-{ydrologic cycle - Types of precipitation - Forms of precipitation - Measurement of Rainfall - Spatial
neasurement methods - Temporal measurement methods - Frequency analysis of point rainfall - lntensity,
luration, frequency relationship - Probable maximum precipitation.

Unit ll ABSTRACTION FROM PRECIPITATION 10

-osses fiom precipitation - Evaporation process - Reservoir evaporation - lnfiltration process - lnfiltration
:apacitv - Measurement of infiltration - lnfiltration indices - Effective rainfall

Unit lll HYDROGRAPHS 10

Factors affecting Hydrograph - Baseflow separation - Unit hydrograph - Derivation of unit hydrograph - S

rurve hydrograph - Unit hydrograph of different deviations - Synthetic Unit Hydrograph

Unit lV =LOODS AND FLOOD ROUTING o

Flood freouency studies - Recurrence interval - Gumbel's method - Flood routing - Reservoir flood routing -
Vluskingum's Channel Routing - Flood control

Unit V SROUND WATER HYDROLOGY 9

@Darcy,slaw-Dupuit,sassumptions-ConfinedAquifer-UnconfinedAquifer-
Recuperation test - Transmissibility - Specific capacity - Pumping test - Steady flow analysis Only

TEXTBOOKS:

1. Subramanya, K., "Engineering Hydrology", Tata McGraw Hill Publishing Co., Ltd., 2000

2. Raghunath, H.M., "Hydrology", Wiley Eastern Ltd., 2000

3 Jayarami Reddy .P. Hydrology, Tata McGraw Hill, 2008.

4 Vladan Mohan das and Mimi Das Saikia, Hydrology, Prentice Hall of lndia, 2013.

REFERENCE(S):
1. 3how, V.T. and Maidment D.R. , "Hydrology for Engineers", McGraw-Hill lnc., Ltd., 2000.

2. .JSing-h, V.P., "Hydrology", McGraw Hill lnc., Ltd., 2000.

*Q
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19CEX02 HIGHWAY ENGINEERING 31 0 I 0 3 45 100

Sourse Objective (s):
o To give an overview about the highway engineering with respect to, planning, design, construction anc

maintenance of highways as per IRC standards, specifications and methods

Course Outcomes:
o To get knowledge on planning and aligning of highway. Geometric design of highways
o To Design flexible and rigid pavements.
o To Gain knowledge on Highway construction materials, properties, testing methods
o To understand the concept of pavement management system, evaluation of distress and maintenanc€

of pavements.

Unit I -{IGHWAY PLANN!NG AND ALIGNMENT 8
Significance of highway planning - Modal limitations towards sustainability - History of road development in
lndia - factors influencing highway alignment - Soil suitability analysis - Road ecology - Engineering surveys
for alignment, objectives, conventional and modern methods - Classification of highways - Locations and
'unctions - Typical cross sections of Urban and Rural roads
Unit ll GEOMETRIC DESIGN OF HIGHWAYS 10

Cross sectional elements - Sight distances - Horizontal curves, Super elevation, transition curves, widening at
ourves - Vertical curves - Gradients, Special consideration for hill roads - Hairpin bends - Lateral and vertical
;learance at underpasses.
Unit lll )ESIGN OF FLEXIBLE AND RIGID PAVEMENTS 10

Pavement components and their role - Design principles -Design practice for flexible and rigid Pavements (lRC
nethods only) - Embankments- Problems in Flexible pavement design

Unit lV HIG {WAY CONSTRUCTION MATERIALS AND PRACTICE I
Highway construction materials, properties, testing methods - CBR Test for subgrade - tests on aggregate &
bitumen - Test on Bituminous mixes-Construction practice including modern materials and methods,
Bituminous and Concrete road construction, Polymer modified bitumen, Recycling, Different materials - Glass,
Fiber, Plastic, Geo-Textiles, Geo-Membrane (problem not included) - Quality control measures - Highway
lrainaqe - Construction machineries.
Unit V EVALUATION AND MAINTENANCE OF PAVEMENTS 9

)avement distress in flexible and rigid pavements - Types of maintenance - Pavement Management Systems
. Pavement evaluation, roughness, present serviceability index, skid resistance, structural evaluation,
:valuation bv deflection measurements - Strenotheninq of pavements -Hiqhwav Proiect formulation

I'EXTBOOKS:

1. Khanna.S. K., Justo.C.E.G and Veeraragavan A. "Highway Engineering", Nemchand Publishers, 2014

REFERENCE(S):

1.
Subramanian K.P., "Highways, Railways, Airport and Harbour Engineering", Scitech Publications (lndia),
Chennai,2010

2.
(adiyali.L.ff. "Principles and Practice of Highway Engineering", Khanna Technical Publications, 8th
:dition Delhi, 2013 '

3. ;!8, 
Road Congress (lRC), Guidelines for the Design of Flexible Pavements, ( Third 

ffvisffiC: 
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1 9CEX03
TOTAL STATION AND GPS

SURVEYING
3 0 0 3 45 100

3ourse Objective (s):
o To understand the working of Total Station equipment and solve the surveying problems

Cou*ce;Outcomes: At the end of the course the student will be able to understand
.. Working principles of total station and GPS instruments
. Propagation of EMR through atmosphere and corrections for its effects
. The functioning various types total station and GPS equipments and their applications
. Various techniques available for surveying and mapping with total station and GP

Unit I FUNDAMENTALS OF TOTAL STATION ANDELECTROMAGNETICWAVES 8

Vlethodg!of MeasLlnhg Distance, Basic Principles of Total Station, Historical Development, Classifications,
applications and comparison with conventional surveying. Classification - applications of Electromagnetic
/vaves, Propagation properties, wave propagation at lower and higher frequencies- Refractive index (Rl) -
'actors affecting. Rl-Computation of group for light and near infrared waves at standard and ambient
londitions-Computation of Rl for microwaves at ambient condition - Reference refractive index- Real time
application of first velocity correction. Measurement of atmospheric parameters- Mean refractive index-
Second velocitv.correction - Total atmospheric correction- Use of temperature :pressure transducee
Unit ll ELECTRO.OPTICAL ANDMICROWAVE SYSTEM 10

@easuringprinciple,Workingprinciple,SourcesofError,lnfraredandLaserTotal
Station- instruments. Microwave system: Measuring principle, working principle, Sources of Error, Microwave
Iotal Station instruments. Comparison between Electro-optical and Microwave system. Care and maintenance
rf Total Station instruments - Traversing and Trllateration-COGO functions, offsets and stake out-land
;urvevapplications.
Unit lll SATELLITE SYSTEM 10

lopment-applications-GeoidandEllipsoid-satellite
crbital motion - Keplerian motion - Kepler's Law - Perturbing forces - Geodetic satellite - Doppler effect -

Positioning concept -GNSS, IRNSS and GAGAN - Different segments - space, control and user segments -
satellite configuration - GPS signal structure - Orbit determination and representation - Anti Spoofing and

Selective Availability - Task of control segment - GPS receivers.
Unit lV GPS DATA PROCESSING 9

3PS observabies - code and carrier phase observation - linear combination and derived observables -
:oncept of parameter estimation - downloading the data RINEX Format - Differential data processing -
;oftware modules -solutions of cycle slips, ambiguities, Concepts of rapid, static methods with GPS - semi
(inematic and pure Kinematic methods -satellite geometry & accuracy measures - applications- long baseline
rroeqssinq- use of different softwares available in the market.

Unit V HYDROGRAPHIC, MINE AND CADASTRAL SURVEYING I
forhighways,railwaysandwaterwayS-Hydrographicsurvey-Tides-MSL

- Sounding methods - Three point problem - River surveys - Measurement of current and discharge - Mine
;urveying Equipment - Weisbach triangle Tunnel alignment and settingout-Transferofazimuth-
3yroTheodolite-Shaftsandaudits-Cadastralsurvey-Legal - Real - Taxcadastre - Land record system -
Settlement orocedure - deformation studies

TEXTBOOKS:

1. Rueger, J-M: Electronic Distance Measurement, Springer-Verlag, Berlin, 1996

2.
SatheeshGopi, rasathishkumar, N.madhu, - Advanced Surveying , Total Station GPS;amFfiemote
S-ensing - Pearson education ,2007 isbn:978-81317 00679 l- ( Ul/v)
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19CEX04 DISASTER MANAGEMENT 31 0 I 0 3 45 100
Course Objective (s):

. To provide students an exposure to disasters, their significance and types.

. To ensure that students begin to understand the relationship between vulnerability, disasters,
disaster prevention and risk reduction

o To gain a preliminary understanding of approaches of Disaster Risk Reduction (DRR)
. To enhance awareness of institutional processes in the country and
. To develop rudimentary ability to respond to their surroundings with potential disaster response

in areas where they live, with due sensitivity

urse Outcomes: At the end of the course the student will be able to understand
. Differentiate the types of disasters, causes and their impact on environment and society
o Assess vulnerabiiiiy anO various methods of risk reduction measures as well as mitigation.
o Draw the hazard and vulnerability profile of lndia, Scenarious in the lndian context, Disaster

damage assessment and management

Co

Unit I NTRODUCTION TODISASTERS o

Definition: Disaster, Hazard, Vulnerability, Resilience, Risks - Disasters: Types of disasters - Earthquake,
Landslide, Flood, Drought, Fire etc - Classification, Causes, lmpacts including social, economic, political,
environmental, health, psychosocial, etc.- Differential impacts- in terms of caste, class, gender, age,
ocation, disability - Global trends in disasters: urban disasters, pandemics, complex emergencies, Climate
:hange- Dos and Don'ts durinq various types of Disasters
Unit ll APPROACHES TO DISASTER RISK REDUCTION (DRR) 9

Jisaster cycle - Phases, Culture of safety, prevention, mitigation and preparedness community based
)RR, Structural- nonstructural measures, Roles and responsibilities of- community, Panchayati Raj
nstitutions/Urban Local Bodies (PRls/ULBs), States, Centre, and other stake- holders- lnstitutional
)rocesses and Framework at State and Central Level- State Disaster Management Authority(SDMA) -
iarlv Warninq Svstem - Advisories from Appropriate Aqencies
Unit lll INTER.RELATIONSHIP BETWEEN DISASTERS AND DEVELOPMENT I

Factors affecting Vulnerabilities, differential impacts, impact of Development projects such as dams,

=mbankments, changes in Land-use etc.- Climate Change Adaptation- IPCC Scenario and Scenarios in the
:ontext of lndia - Relevance of indiqenous knowledoe. appropriate technoloqv and localresources..
Unit lV )ISASTER RISK MANAGEMENT IN INDIA I

Hazard and Vulnerability profile of lndia, Components of Disaster Relief: Water, Food, Sanitation, Shelter,
Health, Waste Management, lnstitutional arrangements (Mitigation, Response and Preparedness, Disaster
Management Act and Policy - Other related policies, plans, programmes and legislation - Role of GIS and
lnformation Technology Components in Preparedness, Risk Assessment, Response and Recovery Phases
cf Disaster - Disaster Damaqe Assessment.

Unit V DISASTER MANAGEMENT: APPLICATIONS AND CASE STUDIES AND FIELD
,VORKS I

[andslide Hazard Zonation: Case Studies, Earthquake Vulnerability Assessment of Buildings and
nfrastructure: Case Studies, Drought Assessment: Case Studies, Coastal Flooding: Storm Surge
\ssessment, Floods: Fluvial and Pluvial Flooding: Case Studies; Forest Fire: Case Studies, Man Made
lisasters: Case Studies, Space Based lnputs for Disaster Mitigation and Management and field works
elated to disaster manaoement.

I-EXTBOOKS:

1.

Dept. of Civil Engg. . ESEC
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2.
@iterScienceandManagement,,,McGrawHilllndiaEducationPvt.
-td., 201 2 ISBN-1 0'. 1259007367, ISBN- 13:978-1259007361 l

3
Gupt Anil K, Sreeja S. Nair. Environmental Knowledge for Disaster Risk Management, NIDM,

New Delhi, 2011

4
KapurAnu Vulnerable lndia: A Geographical Study of Disasters, llAS and Sage Publishers, New
Delhi,2010.

REFERENCE(S):
1. Sovt. of lndia: Disaster Manaqement Act , Government of lndia, New Delhi, 2005

2. Government of lndia, National Disaster ManagementPolicy,2009.

h"@
Cnalqr.a!;e^o?r*r"

Dept. of Civil En99'



Department
CIVIL ENGINEERING R 2019 Semester

V PE

Course Code Course Name
Hours/
Week Credit Total

Hours
Maximum Marksllr lp I c

19CEXo5
GROUND IMPROVEMENT

TECHNIQUES
3 0 0 3 45 100

Course Objective (s): The purpose of learning this course is to
. Exposed to various problems associated with soil deposits and methods to evaluate them.
. The different techniques will be taught to them to improve the characteristics of difficult soils as well

. as design techniques required to implement various ground improvement methods, 

-
Course Outcomes: At the end of this course, learners will be able to:

. Gain knowledge on methods and selection of ground improvement techniques.

. Understand dewatering techniques and design for simple cases.
o Get knowiedge on insitu treatment of cohesionless and cohesive soils.
. Understand the collc'ept of earth renforcement and design of reinforced earth.
o Get to know types of qrouts and qrouting technique.

Unit I DROBLEMATIC SOIL AND IMPROVEMENT TECHNIQUES 8

lole of ground improvement in foundation engineering - Methods of ground improvement - Geotechnical
rroblems in alluvial, lateritic and black cotton soils - Selection of suitable ground improvementtechniques
rased on soil conditions.
Unit ll )EWATERING 10

Dewatering Techniques - Well points - Vacuum and electroosmotic methods - Seepage analysis for two
limensional flow for fullv and partiallv penetrated slots in homogeneous deposits - Design for simple cases.

Unit lll NSITU TREATMENT OF COHESIONLESS AND COHESIVE SOILS 10

nsitu densification of cohesionless soils - Shallow as deep compaction - Dynamic compaction
r/ibroflotation, Sand compaction piles and deep compaction. Consolidation of cohesionless soils - Preloading
ryith sand drains, and fabric drains, Stabilization of soft clay ground using stone columns and Lime piles-
nstallation techniques - Simple design - Relative merits of above methods and their limitations.
Unit lV EARTH REINFORCEMENT I

Concept of reinforcement - Types of reinforcement material - Reinforced earth wall - Mechanism
Simple design - Applications of reinforced earth; Functions of Geotextiles in filtration, drainage, separation,
road works and containment applications.
Unit V SROUTING TECHNIQUES 8

fypes of grouiJ- Grouting equipments and machinery - lnjection methods - Grout monitoring - Siabilization
rvith cement, lime and chemicals - Stabilization of expansive soil

IEXTBOOKS:

1. rurushothama Raj. P, "Ground lmprovement Techniques", Lakshmi Publications, 2nd Edition, 2016.

2.
(oerner, R.M. "Construction and Geotechnical Methods in Foundation Engineering", McGraw Hill,
1994.

3. tlihar Ranjan Patra, "Ground lmprovement Techniques", Vikas Publishing House, First Edition,2012.

4. Vlittal.S, "An lntroduction to Ground lmprovement Engineering", Medtech Publisher, First Edition, 2013.

REFERENCE(S):

1.
Moseley, M.P and Kirsch. K., 'Ground lmprovement", Spon Press, Taylor and Francis Group, London,
2nd Edition, 2004.

2.
Moseley, M.P and Kirsch. K., 'Ground lmprovement", Spon Press, Taylor and Francis Group, London,
2nd Edition, 2004.

3. Jones C,J.F.P. "Earth Reinforcement and SoilStructure", Thomas Telford Publishing, 1996.

4. lVinterkorn, H.F. and Fang, H.Y. "Foundation Engineering Hand Book". Van NostrEndlellhofdillg4.

0
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5. Das, B.M., "Principles of Foundation Engineering" (seventh edition), Cengage learning, 2010.

b.
3oduto, D.P., "Geoiechnical Engineering - Principles and Practices", Prentice Hall of lndia Pvt.Ltd.
{ew Delhi, 2011.

7. (oerner, R.M., "Designing with Geosynthetics" (Sixth Edition), Xlibris Corporation, U.S.A, 2012.

8. Wirmed1998),.GuidelinesforDewateringDuringConstruction,,,BUreauof
ndian Standards, New Delhi

9.
DesignandConstructionforGroundlmprovement-Guidelines,,(Stone

)olumn), Bureau of lndian Standards, New Delhi.
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19CEX06
TRAFFIC ENGINEERING AND

MANAGEMENT
3 0 0 3 45 100

Course Objective (s): The purpose of learning this course is to
. To give an overview of Traffic engineering, traffic regulation, management and traffic safety with

integrated approach in traffic planning as well.

Gourse Outcomes: At the end of this course, learners will be able to:
. Analyzd traffic problems and plan for traffic systems various uses
. Design Channels, lntersections, signals and parking arrangements
o Develop Traffic manaqement Svstems

Unit I -... TRAFFIC PLANNING AND CHARACTERISTICS 9

Road ChaiaLterristic5:*Fhld.Usort characteristics - PIEV theory - Vehicle - Performance characteristics -
trundamentals of Traffic Flow - Urban Traffic problems in lndia - lntegrated planning of town, country,
"egional and all urban infrastructure - Towards Sustainable approach. - land use & transport and modal
nteoration.
Unit ll TRAFFIC SURVEYS 10

fraffic Surveys - Speed, journey time and delay surveys - Vehicles Volume Survey including non-
motorized transports - Methods and interpretation - Origin Destination Survey - Methods and
presentation - Parking Survey - Accident analyses -Methods, interpretation and presentation -
Statistical applications in traffic studies and traffic forecasting - Level of service - Concept, applications
and siqnificance.
Unit lll TRAFFIC DESIGN AND VISUAL AIDS 10

ntersection Design - chdnnelization, Rotary intersection design - Signal design - Coordination of signals -3rade separation - Traffic signs including VMS and road markings - Significant roles of traffic control
rersonnel - Networkinq pedestrian facilities & cvcle tracks.
Unit lV I-RAFFIC SAFETY AND ENVIRONMENT I

Road accidents - Causes, effect, prevention, and cost - Stieet lighting - Traffic and environment hazards -
{ir and Noise Pollution, causes, abatement measures - Promotion and integration of public transportation -
Promotion of non-motorized transport
Unit V TRAFFIC MANAGEMENT 8

\rea Traffic Management System - Traffic System Management (TSM) with IRC standards - Traffic
legulatory Measures-Travel Demand Management (TDM) - Direct and indirect methods - Congestion and
rarking pricing - All segregation methods- Coordination among different agencies lntelligent Transport
Svstem for traffic manaqement, enforcement and education.

TEXTBOOKS:

1. Kadiyali.L.R. "Traffic Engineering and Transpoft Planning", Khanna Publishers, Delhi,2013

2.
ndian Roads Congress (lRC) Specifications: Guidelines and Special Publications on Traffic Planning
and Manaoement.

3. Salter. R.l and Hounsell N.B, "Highway Traffic Analysis and design", Macmillan Press Ltd. 1996.

REFERENCE(S):

1.
Fred L. Mannering, Scott S. Washburn and Walter P.Kilareski, Principles of Highway Engineering and
Traffic Analysis, Wiley lndia Pvt. Ltd., New Delhi, 2011

2.
arber and Hoel, "Principles of Traffic and Highway Engineering", CENGAGE
Learninq,New Delhi, 201 0

3.
SP:43-1994, IRC Specification, "Guidelines on Low-cost Traffic Management Techniques" for Urban
Areas, 1994

4. John E Tyworth, "Traffic Management Planning, Operations and control", Addison WeEty-EUblishing



Company, 1996

5.
UniversityofBrimingham,PeragamonPressLtd,

2005

6.
Taylor MAP and Young W, "Traffic Analysis - New Technology and New Solutions", Hargreen
Publishinq Company, 1998.
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19CEXO7 REMOTE SENSING AND GIS 31 0 I 0 3 45 100

Course Objective (s): The purpose of learning this course is to
o To deliver the funflamental principles of Remote Sensing and its limitations'
. To impart training on the image lnterpretation and Analysis
. To develop the GIS modeling techniques and application.

Course Outcomes: At the end of this course, learners will be able to.
. ldcntify thc propcrlics of sun cncrgy radiations, its intcractions with thc atmospherc and with the

objects on earth surface
. lnterpret the data from lmages through acquisition, storage, manipulation, analysis and display ol

satellite data
. lntegrate Remote Sensing and GIS to pedorm raster and vector data analysis.
. Extrapolate the database concepts of GIS for the development of design specifications for developing

and improving the imagery by selecting suitable data models
. Apply the principles and concepts of remote sensing and GIS techniques for some important

application

Unit I FUNDAMENTALS OF REMOTE SENSING I
Definition and History of remote sensing - lndian Space Programs - Elements of remote sensing -
Electromagnetic spectrum - Wavelength regions important to remote sensing - Particle and Wave theory -
Stefan-Boltzman and Wein's Laws - Atmospheric scattering and absorption - Atmospheric windows-Concept
rf Spectral Response and Spectral Signature - Spectral reflectance of EMR with earth surface - water,
reqetation and soil- Platforms and Sensors.
Unit ll IMAGE INTERPRETATION AND ANALYSIS 9

Concept and types of image interpretation - Basic elements of image interpretation - Visual interpretation
keys - Types of Data Products - Digital lmage Processing - Pre-processing - lmage compression and

=nhancement 
techniques - Multispectral lmaqe classification - Supervised and unsupervised

Unit lll SEOGRAPHICAL INFORMATION SYSTEM AND ITS ANALYSIS 9

3lS definition - Basic components of GIS - Data types - Spatial and non-spatial data - Raster and Vector
)ata - Analysis and structure of Raster and Vector data - Maps - Map projections - Types of map projections-
loncept of GPS and its advantages
Unit lV DATA INPUT, EDITING AND ANALYSIS 9

lnput methods - Data stream - Data Retrieval - Query Building - Simple Spatial Analysis - Overlay
fechnique - Topological analysis - Modeling surfaces-TlN -DEM - DTM - Slope Model - lntegration of
Remote Sensing and GlS.

Unit V VIAJOR APPLICATIONS OF REMOTE SENSING AND GIS 9

Natural Resources Management - Land Cover and Land Use - Water Resources and Watershed
Tanagement - lrrigation and Agriculture - Environmental studies - Ground Water exploration - Wasteland
Management-Forest Resources- Natural Disaster Management- Land Slides, Flood Routing, Forest Fires,
iarth Quakes
REFERENCE(S):

1.
M. Anji Reddy, Remote sensing and Geographical lnformation Systems, Third Edition, BS Publications
lndia,2006.

2. Basudeb Bhatta, Remote Sensing and GlS, Second Edition, Oxford University Press, New Delhi, 2017.

3.
(ali Charan Sahu, A Text Book of Remote Sensing and Geographical lnformation Systems, Kindle
idition, Atlantic Publishers and Distributers (P) Ltd, New Delhi, 2008.

4.
f.M. Lillesand and R.W. Kiefer, Remote Sensing and lmage interpretation, John Willey arcLsons, inc.
llew York, 2002. I 'a^
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19CEXo8 AIR POLLUTION AND CONTROL
ENGINEERING

3 0 0 3 45 100

Course Objective (s): The purpose of learning this course is to
. To imparl knowledge on the principle and design of control of lndoor/ particulate/ gaseous air

pollutant and its emerging trends

Course Outcomes: At the end of this course, learners will be able to:
. An understanding of the nature and characteristics of air pollutants, noise pollution and basic concepts

of air quality management
. Ability to identify, formulate and solve air and noise pollution problems

. Ability to design stacks and particulate air pollution control devices to meet applicable standards.

. Ability to select control equipments.

. Ability to ensure quality, control and preventive measures..

Unit I NTRODUCTION 7

Stlrcture;dd composition of Atmosphere - Definition, Scope and Scales of Air Pollution - Sources and

;lassification of air pollutants and their effect on human health, vegetation, animals, property, aesthetic value
and visibility- Ambient Air Quality and Emission standards -Ambient and stack sampling and Analysis of
Particulate and Gaseous Pollutants
Unit ll VIETEOROLOGY 6

@yonAirPollution-Fundamentals,Atmosphericstability,lnversion,Windprofilesand
;tack plume.patterns- Atmospheric Diffusion Theories - Dispersion models, Plume rise.

Unit !!l }ONTROL OF PARTICULATE CONTAMINANTS 11

nt-GasParticle!nteraction-Workingprinciple,Designand
rerformance equations of Gravity Separators, Centrifugal separators Fabric filters, Particulate Scrubbers,
i lectrostatic Preci pitators - Operationa I Considerations.
Unit lV CONTROL OF GASEOUS CONTAMINANTS 11

Factors affecting Selection of Control Equipment - Working principle, Design and performance equations of
absorption, Adsorption, condensatlon, lncineration, Bio scrubbers, Bio filters - Process control and

[/lonitoring - Operational Considerations.

Unit V INDOOR AIR QUALITY MANAGEMENT 10

ffirolofindoorairpollutants,sickbuildingsyndromeandBuildingrelatedillness-
Sources and Effects of Noise Pollution - Measurement - Standards -Control and Preventive measures

IEXTBOOKS:

1.
ireira,YungTseHung,.,AirPollutionControlEngineering,,,Tokyo,

sprinqer science + science media LLC,2004

2. Noel de Nevers, 'Air Pollution Control Engineering", Waveland press,lnc2017

3. Anjaneyulu. Y, "Air Pollution and ControlTechnologies" , Allied Publishers (P) Ltd., lndia2002.

REFERENCE(S):
1. David.H.F. Liu, Bela G. Liptak, "Air Pollution", Lewis Publishers, 200O

2. Arthur C. Stern, "Air Pollution (Vol.l - Vol.Vlll)", Acalern& llegg_.?996.

3. r/Vayne T.Davis, 'Air Pollution Engineering Manual", John Wiley & Sons, 1nc,2000

4. vlN Rao and HVN Rao, "Air Pollution", Tata Mcgraw Hill Publishing Company limited,2007.

5.
3.S.Rao, "Environmental
)ublishers,2006

Pollution Control Engineering", New Age
I 'r*Zu$rl(P) 

Limited

N\\:J

Chalrman'BoS
Dcpt of oivil Entg. 'ESEC



Department CIVIL ENGINEERING R 2019 semester
V PE

Course Code Course Name
Hours/
Week Credit Total

Hours
Maximum

MarksL T P C

19CEX09 RAILWAYS, AIRPORTS AND
HARBOUR ENGINEERING

3 0 0 3 45 100

Course Objective (s):
To introduce the students about Railways planning, design, construction and maintenance and planning
design principles of airport and harbor

Course Outcomes: Students who successfully complete this course will be able to.
. Understand the methods of route alignment and design elements in Railway Planning and

Constructions.
. Understand the Construction techniques and Maintenance of Track laying and Railway stations.
. Gain an insight on the planning and site selection of Airport Planning and design.
. Analyze and design the elements for orientation of runways and passenger facility systems.
. Understand the various features in Harbours and Por1s, their construction, coastal protection works

and coastal Regulations to be adopted
Unit I RAILWAY PLANNING AND CONSTRUCTION I

Elements of permanent way - Rails, Sleepers, Ballast, rail fixtures and fastenings, Selection of gauges -
Track Stress, coning of wheels, creep in rails, defects in rails - Route alignment surveys, conventional and
modern methods-Geometric design of railway, gradient, super elevation, widening of gauge on curves-
LevelCrossinqs.
Unit ll RAILWAY CONSTRUCTION AND MAINTENANCE 9

Earthwork - Stabilization of track on poor soil - Track drainage - Calculation of Materials required for track
aying - Construction and maintenance of tracks - Railway Station and yards and passenger amenities-
Siqnallinq
Unit lll qIRPORT PLANNING I

\ir transport characteristics - airport classification - ICAO - airport planning: Site selection typical Airport
-ayouts, Case Studies, parking and Circulation Area.

Unit lV AIRPORT DESIGN 9

Runway Design: Orientation, Wind Rose Diagram, Problems on basic and Actual Length, Geometric Design
- Elements of Taxiway Design - Airport Zones - Passenger Facilities and Services - Runway and Taxiway
Markings

Unit V HARBOUR ENGINEERING 9

Definition of Basic Terms: Harbour, Port, Satellite Port, Docks, Waves and Tides - Planning and Design of
Harbours: Harbour Layout and Terminal Facilities - Coastal Structures: Piers, Break waters, Wharves,
Jetties, Quays, Spring Fenders, Dolphins and Floating Landing Stage - lnland Water Transport - Wave
action on Coastal Structures and Coastal Protection Works - Coastal Regulation Zone,2Q11

IEXTBOOKS:

1.
Subramanian K.P., Highways, Railways, Airport and Harbour Engineering, V Scitech Publications
llndia), Chennai,2010

2.
SaxenaSubhash, C.andSatyapal Arora, A Course in Railway Engineering, Dhanapat Rai and
Sons, Delhi, 1998

3
Khanna.S.K. Arora.M.G and Jain.S.S, Airport Planning and Design, Nemachand and Bros,
loorkee,1994

REFERENCE(S):

1.
y'enkatramaiah. C., Transportation Engineering-Vol.2 Railways, Airports, Docks and Harbours,
3ridges and Tunnels.,Universities Press (lndia) Private Limited, Hyderabad,2015.

2. y5li!"J,,J s, Railway Track Ensineerins, McGraw Hill Education ( tndial tr,rfn\|, New

l\.
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19CEX1O
MUNICIPAL SOLID WASTE

MANAGEMENT
3 0 0 3 45 100

Course Objective (s): The purpose of learning this course is to
. Make the students conversant with the types, sources, generation, storage,

processing and disposal of municipal solid waste.
collection, transport,

Course Outcomes: At the end of this course, learners will be able to:
. Understanding of the nature and characteristics of municipal solid wastes and the regulaton

requirements regarding municipal solid waste management.
. Reduction, reuse and recycling of waste.
. Ability to plan and design systems for storage, collection, transport, processing and disposal ot

municipal solid waste.
. Knowledge on the issues on solid waste management from an integrated and holistic perspective, as

well as in the local and internaticnal context.
. Design and operation of sanitary landfill

Unit I SOURCES AND CHARACTERISTICS I
Sources and types of municipal solid wastes- Public health and environmental impacts of improper disposal
tf solid wastes- sampling and characterization of wastes - factors affecting waste generation rate and
:haracteristics - Elements of integrated solid waste management - Requirements and salient features of
Solid vvaste management rules (2016) - Role of public and NGO"s- Public Piivate participation - Elements
rf Municipal Solid Waste Management Plan.
Unit ll SOURCE REDUCTION , WASTE STORAGE AND RECYCLING I

/Uaste Management Hierarchy - Reduction, Reuse and Recycling - source reduction of waste - On-site
;torage methods - Effect of storage, materials used for containers - segregation of solid wastes - Public
realth and economic aspects of open storage - case studies under lndian conditions - Recycling of
)lastics and Construction/Demolition wastes
Unit lll COLLECTION AND TRANSFER OF WASTES I

H/etnods of Residential and commercial waste collection - Collection vehicles - Manpower - Collection
routes - Analysis of waste collection systems; Transfer stations -location, operation and maintenance;
cotions'under lndian conditions - Field problems- solving.
Unit lV PROCESSING OF WASTES 12

Cbjectives of waste processing - Physical Processing techniques and Equipment; Resource recovery from
solid waste composting and biomethanation; Thermal processing'options - case studies under lndian
:onditions
Unit V /VASTE DISPOSAL I

-and disposal of solid waste- Sanitary landfills - site selection, design and operation of sanitary landfills -
-andfill liners - Management of leachate and landfill gas- Landfill bioreactor - Dumpsite Rehab

TEXTBOOKS:

1. /Villiam A. Worrell, P. Aarne Vesilind (2012) Solid Waste Engineering, Cengage Learning ,2012.

2.
John Pitchel (2014), Waste Management Practices-Municipal, Hazardous and industrial - CRC
:iess, Taylor and Francis, New York

REFERENCE( s):

1.
CPHEEO (2014), "Manual on Municipal Solid waste management, Central Public Health and
Environmental Engineering Organisation , Government of lndia, New Delhi.

2.
George Tchobanoglous and FrankKreith (2002).Handbook of Solid waste managemef; MEGraw
Hill, New York. ( f f,t
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19CEX11
SUSTA! NABLE CONSTRUCTION

METHODS
3 0 0 3 45 100

Course Objective (s): The purpose of learning this course is to
o To understand the concept of Energy
o To study the building materials and its impact on environment.
o To provide an insiqht into various Enerqv Efficient Materials and Sustainable Construction Technoloqy

Course Outcomes: At the end of this course, learners will be able to:
o To lnsight on environmental impact of building materials,
o To Understanding of building materials and construction techniques that are sustainable and energy

efficient

Unit I NVIRONMENTAL IMPACT OF BUILDING MATERIALS I
Measuring the impact of building materials; calculating embodied energy, recycling and embodied energy,
processing and embodied energy, time and embodied energy, embodied energy of different building
rnaterials, low energy building and masonry materials, life cycle and analysis (life cycle analysis can be after
:mbodied enerqv); Case studies and analysis.
Unit ll RECYCLABLE AND RENEWABLE MATERIALS 10

3oncept of Recyclable materials - Sustainable Building Materials - Life Cycle Design of Materials -
3iodegradable & Non-Biodegradable Materials - Green rating and Building Materials - Concept of
Resource reuse, Recycled content, Regional materials, Rapidly renewable materials - Fly ash bricks,
lement - Recycled Steel, Bamboo based products .

Unit lll DESIGN OF FLEXIBLE AND RIGID PAVEMENTS 10

lndoor environmental quality - issues and causes, components of integrated design - emissions from
building materials. Construction operations - site planning, indoor air quality during construction - materials
Tanagement - Construction and Demolition - waste management - building commissioning - LEED credits
[or different aspects. Green building economics - quantifying benefits. Recent advances in sustainable
:onstruction
Unit lV SUSTAINABLE CONSTRUCTION 9

)esign issues relating to sustainable development including site and ecology, community and culture, health,
naterials, energy, and water- Domestic and Community buildings using self-help techniques of construction;
edaptation, repair and management.-.portable architecture
Unit V ENERGY EFFICIENT TECHNOLOGIES 9

Energy Efficient Construction Technology - Filler Slab - Rat trap Bond - Technologies developed by CBRI
fraditional Building Construction Technologies - lntroduction to other Technological interventions to save
Energy - lntelligent Buildings - Energy Conservation through Technological intervention - Saving Energy
rsed for liqhtinq by desiqn innovation - Case studies.

TEXTBOOKS:

1.
Bansal Naveendra K., Hauser Gerd and Minke Gernot, "Passive Buildings Designs : Handbook of
Natural Climatic Control", Elsevier Science, Amsterdam, 1997.

REFERENCE(S):

1.
Koenigsb-erger O.H, T.G. lnger Soll, "Manual of tropical Housing and Building" Longman Group United
Kinqdom,2012.

2. Sivonji B., "Man, Climate and Architecture", Elsevier, Amsterdam, 1986.

3. gffi:li"^?#i""r'flrrjSiesisn: Enersy Efficient Buildins Principles & Practices", Mcffill Book

l_
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19CEX12 INDUSTR!AL STRUCTURES 31 0 I 0 3 45 100

Course Objective (s): The purpose of learning this course is
. To impart knowledge on classification of industries and their functional requirements
. To familiarise the students on the design of silos, bunkers and chimneys
. To impart knowledge on the transmission structures

Course Outcomes: At the end of this course, learners will be able to:
. To imparl l<nowledgc on thc transmission structures
. Demonstrate the functional requirements for any industry
. Design of industrial RC and steel structures
. Design Foundation for industries
. Analyze the materials in pre-engineered concept

Unit I lpunrunrruc 7

llassification of lndustries and lndustrial Structures -Specific requirements for lndustries like
:ngineering, Textiles, Chemicals, steel and cement. Site layout and externalfacilities required.

Unit ll :UNCT!ONAL REQUIREMENTS 8

Natural and artificial lighting - Electricalwiring fixtures - Electrical installations - substations - Effluent
Cisposal - Fire expanse and chutes - fire alarm, extinguishers and hydrants - Guidelines from factories
act. Heatinq and Ventilation - Air conditioning
Unit lll INDUSTRIAL BUILDINGS 12

)esign and detailing of bunkers, silos, chimneys, Gantry Girders-principles of folded plates and shell
-oofs

Unit lV FOUNDATION FOR INDUSTRIAL STRUCTURES 10

Iypes of Machine Foundations and their design-Foundations for RC and steel chimneys
Unit V PRE ENG!NEERED BUILDINGS I

lntroduction-Advantages and Disadvantages-Primary and secondary structural elements-foundation wall
materials- metal roofinq.

rExr BooK(s):
1. N. Krishna Raiu, Advanced Reinforced Concrete Design, CBS Publishers and Distributors,200S
2. P. Davaratnam, Deign of steel structures, A.H. Wheeler & Co., Ltd., Allahabad, 2008

REFERENCE(S):

1.

lS :4998'(part 1)'lndian Standard Practice for Design of Reinforced Concrete Chimneys lS: 4995

[part 1 and part 2)criteria for design of reinforced concrete bins for storage of granular and powdery
naterials

2. S: 3483 code of practice for noise Reduction in industrial buildings.

3.
S: 6060 code of practice for daylighting of factory buildings SP32-1986, Hand book on Functional
'equirements of !ndustrial Buildinqs. 1995

4. :lenn W, Buildings for lndustry, Vol I & ll, London Hill

5. S. N. Manokar, TallChimneys, Design and Construction, Tata McGraw Hill, 1986

h* 0
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19CEX13
PRESTRESSED CONCRETE

STRUCTURES
3 0 0 3 45 100

Course Objective (s): The purpose of learning this course is
o To introduce the need for prestressing as well as the methods, types and advantages of

prestressing to the students. Students will be introduced to the design of prestressed concrete
structures subiected to flexure and shear.

Sourse Outcomes: At the end of the course the student will be able to understand
o Student shall have a knowledge on methods of prestressing and able to design various prestressed

concrete structural elements.

Unit I INTRODUCTION _ THEORY AND BEHAVIOUR I
Basic concepts - Advantages - Materials required - Systems and methods of prestressing - Analysis of
sections - Stress concept - Strength concept - Load balancing concept - Effect of loading on the tensile
stresses in tendons - Effect of tendon profile on deflections - Factors influencing deflections - Calculation
rf deflections - Short term and long term deflections - Losses of prestress - Estimation of crack width.
Unit !! DESIGN FOR FLEXURE AND SHEAR 9

3asic assumptions for calculating flexural stresses - Permissible stresses in steel and concrete as per
.5.1343 Code - Design of sections of Type I and Type ll post-tensioned and pre-tensioned beams -
lheck for strength limit based on LS. 1343 Code - Layout of cables in post-tensioned beams - Location of
rvires in pre-tensioned beams - Design for shear based on l.S. 1343 Code.
Unit lll DEFLECTION AND DESIGN OF ANCHORAGE ZONE 9

Factors influencing deflections - Short term deflections of uncracked members - Prediction of long term
Ceflections due to creep and shrinkage - Check for serviceability limit state of deflection. Determination of
anchorage zone stresses in post-tensioned beams by Magnel's method, Guyon's method and 1S1343 code
- desiqn of anchoraqe zone reinforcement - Check for transfer bond lenqth in pre-tensioned beams.
Unit lV SOMPOSITE BEAMS AND CONTINUOUS BEAMS 9

\nalysis and design of composite beams - Methods of achieving continuity in continuous beams -
\nalysis for secondary moments - Concordant cable and linear transformation - Calculation of stresses -
rrinciples of design.

Unit V VIISCELLANEOUS STRUCTU RES o

)esign of tension and compression members - Tanks, pipes and poles - Partial prestressing - Definition,
nethods of achievinq partial prestressinq, merits and demerits of padial prestressinq.

IEXTBOOKS:
1. (rishna Raju N., "Prestressed concrete", Sth Edition, Tata McGraw Hill Company, New Delhi,2012

2.
randit.G.S. and Gupta.S.P., "Prestressed Concrete", CBS Publishers and Distributers Pvt. Ltd,
)-012..

REFERENCE(S):
1. Rajagopalan. N, "Prestressed Concrete", Narosa Publishing House, 2002.
2. )ayaratnam. P., "Prestressed Concrete Structures", Oxford and lBH, 201 3

3.
Lin T.Y. and Ned.H.Burns, "Design of prestressed Concrete Structures", Third Edition, Wiley lndia
Pvt. Ltd., New Delhi, 2013

4.
31343'198O Code of PraeJine for Prestressed Concrete Brrrearr of lndian Sfandarcls New Delhi
)_012 ;-- nn
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19CEX14
CONSTRUCTION PLANNING AND

SCHEDULING
3 0 0 3 45 100

Course Objective (s): The purpose of learning this course is to
.- Learn about planning of construction projects, scheduling procedures and

quality control projects and use of project information as decision making tool.
techniques, cost and

Course Outcomes: At the end of this course, learners will be able to:
. Understand basic concepts of construction planing.
. Schedule the construction activitics.
. Forecast and control the cost in a construction.
. Understand the quality control and safety during construction.
. Orqanize information in Centralized database Management systems

'Unit ! CONSTRUCTION PLANNING 6

lasic concepts in the development of construction plans-Choice of Technology and Construction methoG
)efining Work Tasks- Work breakdown structure- Definition- Precedence relationships among activities-
-stimating Activity Durations-Estimating Resource Requirements for work activities-coding sy!]grn!.
Unit ll SCHEDULING PROCEDURES AND TECHNIQUES 12

Reievance of construction schedules-Bar charts - The critical path method-Calculations for critical path

scheduling-Activity float and schedules-Presenting project schedules-Critical path scheduling for Activity-on-
node and with leads, Lags and Windows-Calculations for scheduling with leads,lags and windows-Resource
criented scheduling-Scheduling with resource constraints and precedences -Use of Advanced Scheduling
fechniques-Scheduling with uncertain durations- Crashing and time/cost tradeoffs -lmproving the
Schedulinq process - lntroduction to application software,
Unit lll 3OST CONTROL MONITORING AND ACCOUNTTNG 9

ihe cost control problem-The project budget-Forecasting for Activity cost control - financial accounting
systems and cost accounts-Control of project cash flows-Schedule control-Schedule and Budget updates-
Relating cost and schedule information.
Unit lV IUALITY CONTROL AND SAFETY DURING CONSTRUCTION I

Xuality and safety Concerns in Construction-Organizing for Quality and Safety-Work and Material
Specifications-Total Quality control-Quality control by statistical methods -Statistical Quality control with
Sampling by Attributes-Statistical Quality control by Sampling and Variables-Safety, _
Unit V ORGANIZATION AND USE OF PROJECT INFORMATION 9

Iyeea:of project information-Accuracy and Use of lnformation-Computerized organization and use of
lnforrnation - Organizing information in databases-relational model of Data bases-Other bonceptual Models
cf Databases-Centralized database Management systems-Databases and application programs-lnformation
lransfer and Flow

TEXTBOOKS:

1.
lhitkara, K.K. "Construction Project Management Planning", Scheduling and Control, Tata McGraw
.{ill Publishinq Co., New Delhi, 2009

2. Srinath,L.S., "Pert and CPM Principles and Applications", Affiliated East West Press, 2001

REFERENCE(S):

1.
anagementforConstruction-FundamentalsConceptsfor

Owners", Engineers, Architects and Builders, Prentice Hall, Pitsburgh,2000.

2.
Moder.J., Phillips. C. and Davis E, "Project Management with CPM", PERT and Precedence
Daqramminq, Van Nostrand Reinhold Co., 3rd Edition, 1985.

3. A/illis,, E.M., "scheduling Construction projects", John Wiley and Sons, 1986.

4. *|xr:;A\|l 
t -rncial and cost concepts for construction Managem:r,", 

fr" Y", nT 
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19CEX15 BUILDING SERVICES 31 0 | 0 3 45 100

Course Objective (s): The purpose of learning this course is
. To understand how a building can be made comfortable and safe with the services designed
o aod installed
. To impaft knowledge on basics of electrical wiring system
. To recognize the importance of fire detection and protection

Course Outcomes: At the end of this course, learners will be able to:
. Analyze the features of service machineries required for a building
. ldentify suitable electrical system and accessories to be installed during the construction of a

building.
. ldentify the principles of illumination and Artificial light sources
o lllustrate the working principle of Refrigerants and Air conditioning systems
. Analyze the characteristics of fire safety equipments for different type of buildings

Unit I VIACHINERIES 9

-ifts and Escalators -Special features required for physically handicapped and eldedy -DC/AC motors.
3enerators -Single / Three phase supply- Solar panels their installation and applications- Conveyors.
/ibrators-Hot water boilers
Un ll ELECTR!CAL SYSTEMS IN BUILDINGS I

Basics of electricity - Protective devices in electrical installations - Lightening arrester - Earthing- Types o'

aarthing - lSl specifications - Types of wires, wiring systems - Planning electrical wiring for building - Mair
and distribution boards - Transformers and switch qears.

Unit lll PRINCIPLES OF ILLUMINATION o

Visual tasks - Factors affecting visual tasks - Synthesis of light - Additive and subtractive synthesis oi
colour - Luminous flux - Candela - Solid angle illumination - Utilisation factor - Depreciation factor - MSCF
- MHCP - Laws of illumination - Classification of lighting - Artificial light sources - LED lightings - Daylighl
lactor- Luminous efficiency - Colour temperature - Colour rendering - Elementary idea of special features
'equired and minimum level of illumination required for physically handicapped and elderly in building
ivpes - Specifications of National Buildinq Code of lndia
Unit lV REFRIGERATION PRINCIPLES 9

fhermodynamics - Heat - Temperature - Change of state -Sensible heat - Latent heat of fusion,
:vaporation, sublimation - Saturation temperature - Super heated vapour - Subcooled liquid
lefrigerants - Vapour compression cycle - Starters - Air handling units -Water piping - Window type and
rackaged air-conditioners - Chilled water plant- Vapour Absorption Machine(VAM) - Air conditioning
;vstems for different tvpes of buildinqs
Unit V =IRE SAFETY !NSTALLATION 9

Oauses of fire in buildings - Safety regulations - NBC - Planning considerations in buildings like
roncombustible materials, construction, staircases and lift lobbies, fire escapes systems - Specia
leatures required for physically handicapped and elderly in building types - Heat and smoke detectors -
Eire Fiqhtinq pump and water storaqe - Drv and wet risers - Automatic sprinklers-Fire fiqhtinq lavout
rExT BOOK(S):

1. J. Killinger and L. Killinger, Heatinq and Coolinq Essentials, Goodheart-Wilcox Publishers, 2003.

2.
Electrical Safety, Fire Safety Engineering and Safety Management, Reprint, 2016, S.Rao& Prof.
H.L.Saluia

3. qSHRAE, Fundamentals and Equipment, ASHRAE nc.,2005
REFERENCE(S):

1. SP7 2005): National Building Code of lndia 2005.

2.
l;rn'"., 

Greeno and Fred Hall, Building Services Handbook (8th edition), Routledge 
ffirs,

3. 3. Steffy, Architectural Liqhtinq Desiqn, John Wiley and Sons, 2008 b ^
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19CEX16 SAFETY IN CONSTRUCTION
PRACTICES

3 0 0 3 45 100

-Course 
Objective (s): The purpose of learning this course is to

. The students will be well-versed with the latest safety and
Standards

. Also applicable to the construction lndustry.

health regulations and the lndian

Course Outcomes: At the end of this cortrse, learners will be able to:
. Explain the role of safety in construction site
. lllustrate the causes and effects of construction accidents
. Make use of site safety programs at construction site
. ldentify the hazards in construction projects
. Apply construction safety management at site

Unit I NTRODUCTION TO CONSTRUCTION SAFETY I
{istory of safety in construction - Safety thinking and Practices - Terminologies used in safetytypes o'

njuries- safety pyramid- Accident patterns-theories of accidents -Role of top management and workers ir
:onstruction safety.
Unit ll PLANNING FOR SAFETY I
ntroOuction to OSHA.regulations - causes and effects of accidents at site - Safety personnel -safetl
rudg_et - safety culture -planning for PPE - Role of stakeholders in safety- Workers' compensation Act.

Unit lll SITE SAFETY PROGRAMS I
SOP (Safe Operating Procedures) - Construction equipment- materials handling-disposal - hand tools'
Safety during construction - alteration - demolition works

Unit lV -IAZARDS IN CONSTRUCTION PROJECTS 9

JobSa6tyAnalFisllSn;-.toOhazardanalysis(JHA)--l-'lealthhazards-Fatalitiesandlnjuries Hazard anc

Prevention Act-Precautionary Measures-Hazard Management-Accident investigation-Accident indices-
r/iolation-Penaltv
Unit V CONSTRUCTION SAFETY MANAGEMENT 9

ntroduction- Safety in construction operations -Project coordination and safety procedures Ergonomics -
VISD (Musculoskeletal Disorders) - Causes and Remedies - preventlyglrgllgds - Role of BIM in safety

rExjr BooK(s):
ehtinConstruction'',1StEdition,KhannaPublishers,New

'' loett'',i,zot t
:ERENCE(ls):

1.
forConstructionHealthandSafetyll1stEdition,NBS

rublications, Philippines,20l 4
2. fita yi nlan Li& Sun Wah Poon, -Construction 

Safetyll ,1st Edition, Springer, New l9I(2919
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19CEX17 HOUSING PLANNING AND
MANAGEMENT

3 0 0 3 45 100

Gourse Objective (s): The purpose of learning this course is to
. To train the students to have a comprehensive knowledge of housing projects.
. To give awareness about the existing housing programmes.
. To train the students to do the planning and design of housing projects
. To give exposure on cost effective construction materials and methods.
. To train the students to perform the proiect appraisal of housinq proiects.

Gourse Outcomes: At the end of this course, Studens will be able to:
. Plan and design the housing projects as per regulations
. Design the various housing programme with sustainability concepts
. Formulate and design the housing layouts by conducting site analysis
. Evaluate the suitability of various cost-effective construction materials.
. Perform the economic analysis-based proiect appraisal of housing proiects

Unit I NTRODUCTION TO HOUSING o

Definition of Basic Terms - House, Home, Household, Apartments, Multi storied Buildings, Special
Buildings,Objectives and Strategies of National Housing Policies including Slum Housing Policy,
Principle of Sustainable Housing- lntegrated approach on arriving holding capacity and density norms -
All basic infrastructure consideration - lnstitutions for Housinq at National, State and Local levels.
Unit ll HOUSING PROGRAMMES 9

Basic Concepts, Contents and Standards for Housing Programmes - Sites and Services,
Neighborhoods - Plotted land development programs, Open Development Plots, Apartments, Gated
communities, Townships, Rental Housing, Co- operative Housing & Slum Housing Programmes -
Slum improvement - Slum redevelopment and Relocation - Use of GIS and MIS in Slum Housing
Projects, Role of Public housing agencies, and Private sector in supply, quality, infrastructure and
pricinq - Role of Non - Government Orqanizations in slum housinq.
Un it Iil PLANNING AND DESIGN OF HOUSING PROJECTS I

Formulation of Housing Projects - Land Use and Soil suitability analysis - Building Byelaws and
Rules and Development Control Regulations - Site Analysis, Layout Design, Designs of
Housinq Units (Desiqn Problems) - Housino Proiect Formulation.
Unit IV CONSTRUCTION TECHNIQUES AND COST EFFECTIVE MATERIALS 9

New Constructions Techniques - Cost Effective Modern Materials and methods of Construction -

Green buildinq concept- Buildino Centers - Concept. Functions and Performance Evaluation.
Unit V HOUSING FINANCE AND PROJECT APPRAISAL I

Evaluation of Housing Projects for sustainable principles - Housing Finance, Cost Recovery -
Cash Flow Analysis, Subsidy and Cross Subsidy - Public Private Partnership Projects -
Viability Gap Fundins - Pricins of Housins Units (Problems).

rExT BOOK(S):

1.
Vleera Mehta and Dinesh Mehta, "Metropolitan Housing Markets'1, Sage Publications Pvt.

-td., New Delhi, 2000.

2.
:rancis Cherunilam and Odeyar D Heggade, "Housing in lndia", Himalaya Publishing
-{ouse, Bombay, 2001.

REFERENGE(S):

1. //iley- Blackwell, "Neufert Architects" Data, 4th ed., Blackwell Publishing Ltd,2012

2.
Donald Watson and Michael J. Crosbie, "Time Saver Standards for Architectural Design",
8th ed., Tata McGraw Hill ed.,2011

3. //alter Martin Hosack, "Land Development Calculations", McGraw Hill lnd edfUSS 2010

U..

o.o,.c"lH$ilffiIt**'



4. Development Control Rules for Chennai Metropolitan Area, CMA, Chennai, 2004

5.
UNCHS, National Experiences with Shelter Delivery for the Poorest Groups, UNCHS
Habitat, Nairobi, 1994
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lecExis PUBLIC TRANSPORTATION
SYSTEMS

3 0 0 3 45 100

Course Objective (s): The purpose of learning this course is to
o To impart knowledge on public transportation systems and planning

Course Outcomes: At the end of this course, learners will be able to:
' . To summarize different modes of public transport and its characteristics

. To explain the types of rail transit system and its development in lndia

. To illustrate railtransit planning system, routing and scheduling

. To infer the transit management techniqugs and finance
o To interpret the coordination of public transport system and financing

Unit I INTRODUCTION I
Mlodes of public transpoft and comparison - Public transport travel characteristics - Prioritization of public
lransport -Technology of bus, rail, rapid transit systems - Transit classification - Right of way - Transit system
cerformance - Transit capacity - Quality of service
Unit ll RAIL TRANSIT SYSTEM 10

Rail transport - Types of rail transit - Suburban commuter rail - rapid rail transit - Light rail transit - Monorail
;ystem - Growth of rail based transit systems - Rail transit system development in lndian cities
Unit lll RAIL TRANSIT PLANNING f0

Transittystem operations - Para-Transit systems - Street transit systems - Rapid transit systems - Estimation of
lransit demand - Route development - Propedies of routing stop location and stopping policy - Schedule

Unit lV BUS TRANSIT MANAGEMENT I
Bus transport {haracteristics - Types of buses -Bus transit management - Estimation of the required fleet
strength - Bus route planning - Expansion/Curtailment of services - Performance indicators - Fleet management
- Methods of financing
Unit V SOORDINATION OF PUBLIC TRANSPORT & PARKING 9

\eed for coordination - Selection of transit mode - Public transport financing - Transit fare structures - Transit
narketing - lntermodal transfer - Parking problems - Impact of parking - Parking space requirements - Parking
;tandards

TEXTBOOKS:

1. R. Kadiyali, "Traffic Engineering and Transport Planning", Khanna Publishers, 9th Edition, 2018

REFERENCE( S):

1.
G.V.Rao "Principles of Transportation and Highway Engineering" Tata McGraw-Hill Publishing Co. Ltd,
Sth Edition,2012

2.
P.Chakroborty & A. Das, Principles of Transportation Engineering , 6th Edition Prentice Hall lndia
Learning Private Limited, 2nd Edition 2003 ,/a"
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19CEX19 BRIDGE ENGINEERING 31 0 I 0 3 45 100

Course Objective (s): The purpose of learning this course is
.. To learn the components of bridqes, classification of bridges, importance of bridges.

Cburse Outcomes: At the end of this course, learners will be able to:
. To be familiar with the components of bridges, classification of bridges, importance of bridges.
. To identify the specification of road bridges, loads to be considered.
. To be familiar with various types of bridges such as slab-bridge, T-beam bridge, pre-stressed

concrete bridge, continuous bridge, arch bridge, box girder bridge decl<s.

. To analysis the various bridges-piers and abutments.

. To get exposed to evaluation of sub structures, type of foundations, importance of bearings,
lessons from bridqe failures.

Unit I NTRODUCTION I
eomponent+of Bridges - Classification - lmportance of Bridges - lnvestigation for Bridges - Selection of
Bridge site - Economical span - Location of piers and abutments - Subsoil exploration - Scour depth -
Iraffic projection - Choice of bridge type
Unit ll 3PECIFICATION OF BRIDGES 9

Specification of road bridges - width of carriageway - loads to be considered - dead load - IRC standard
ive load - lmpact effect.
Unit lll IDESIGN OF BRIDGES 10

General design considerations - Slab Bridge - Design of T-beam bridge - Prestressed concrete
bridqe - continuous bridge - Arch Bridge - Box girder bridge decks.

Unit lV ANALYSIS OF BRIDGES I
valuation of sub structures - Pier and abutments caps - Design of pier - Abutments - Type of foundations.
Unit V BEAR]NG AND JOINTS OF BRIDGES 9

lmportance of Bearings - Bearings for slab bridges - Bearings for girder bridges - Electrometric bearing
Joints - Expansion joints. Construction and Maintenance of bridges - Lessons from bridge failures.
FOR FURTHER READING
Bridqe failures and rehabilitation process

rExr BooK(s):
1. )onnuswamy, S., Bridge Engineering, Tata McGraw-Hill, New Delhi, 1997.
2. y'ictor, D. J., Essentials of Bridse Engineering, Oxford and IBH Publishers Co., New Delhi l9QQ

REFERENGE(S):

1. tl. Rajagopalan, Bridge Superstructure, Narosa Publishing House, New Delhi, 2006.

2.
Jagadeesh. T. R. and Jayaram. M. A., Design of Bridge Structures, Prentice Hall of lndia Pvt. Ltd.,

2004.
3. laina. V. K., Concrete Bridqe Practice, Tata McGraw Hill Publishing Company, New Del[i, !9!!
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1 9CEX20 DESIGN OF TIMBER, MASONRY AND
STEEL ELEMENTS

3 0 0 3 45 100

Course Objective (s): The purpose of learning this course is
. To impart basic knowledge on the application and maintenance of timber structures
o To outline the design aspects of timber and masonry structures
. To illustrate the need of timber and masonry structures

Course Outcomes: At the end of this course, learners will be able to:
. ldentify the choice of materials for structural elements
o Estimate the strength and connections of timber beams
. Design of masonry column and analyse the stability
. Analyse and Design of different types of masonry wall
. Analyse and Design of different types of concrete block wall

Unit I SONCEPTS OF TIMBER STRUCTURES 9
General - Factors affecting strength of timber - Permissible stresses - Bearing stress - Live load for
design - Code of practice - Choice between different structural materials - Masonry, timber, concrete
and steel - Types of loads - Dead load - Live load - Wind load - earthquake load - Maintenance of
fimber Structure.
Un ll )ESIGN OF TIMBER STRUCTURES 9

Design of beams for strength and stiffness as per BIS code - Design of rectangular beams - Design of
:ension members - Design of compression members of solid and box sections - Design of bolted and
railed connections - Design of timber joists - Allowable stresses in tension, compression and flexure -
lypes of ioints with nails and bolts.
Unit lll )ESIGN OF BRICK MASONRY COLUMN 9
Mix proportions - compressive strength of mortars - basic compressive stress - shape factor for
masonry units - stability of piers and walls - design as per lS Codes - Design of permissible
compressive stresses in masonry - Design of masonry column subjected to axial and eccentric
loadins.
Unit lV DESIGN OF MASONRY WALL I

Types of walls - Design of solid load bearing wall for axial loads - Design of solid load bearing wall for
eccentric loads - Design of wall with opening - Design of cavity wall - Design of stiffened and unstiffened
wall
Unit V )ESIGN OF CONCRETE BLOCK MASONRY 9

fi/aterials Concrete blocks - Light weight blocks - AAC Blocks - Hollow Blocks as per lS 2185 - Size of
lhe Hollow blocks - Methods of Manufacturing Hollow Blocks - Tests on Hollow Blocks - Design and
3onstruction of Hollow Block Masonry Walls.

rExT BOOK(S):

1. \.S. Arya, Design of Masonry and Timber Structures, Nemchand and Bros. Publishing, 2007
2. P. Dayaratnam, Brick and Reinforced Brick Structures, Oxford & IBH Publishinq Co. Pvt. Ltd, 1997

3.
B. C. Punmia, Ashok Kumar Jain and Arun Kumar Jain, Design of steel structures, Laxmi
Publications (P) Ltd. 2007

REFERENCE(S):

1. ry. M, C. McKenzie,.Deqtgn of Structural Elements, Macmillan Publishers, 2010

2.
iS: 1905 : 1980, lndian Standard Code of Practice for Structural Safety of Buildings, Masonry
Walls, lndian Standards lnstitution, 1981

3. S: 883 - 1994. Code of Practice for Desiqn of Structural Timber in Buildinqs. BIS NewDelhi

h^ :s
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19CEX21
INDUSTRIAL WASTEWATER

MANAGEMENT
3 0 0 3 45 100

Course Objective (s): The purpose of learning this course is to
. To impart knowledge on sources and characteristics of various industrial wastes and strategies for

its prevention and control

Course Outcomes: At the end of this course, learners will be able to:
. An insight into the pollution from major industries including the sources and characteristics of

pollutants
. Ability to plan minimization of industrial wastes
. Ability to desiqn facilities for the processinq and reclamation of industrialwastewater

Unit I NTRODUCTION 8

Sources and characteristics of various industrial, process and wastes - Population equivalent - Effects of
ndustrialeffluents on streams, sewer, land, sewage treatment plants and on human health - Environmental
eqislations and standards related to prevention and control of industrial pollution and hazardous wastes.
Unit ll CLEANER PRODUCTION I

r/olume reduction - Strength reduction - Material and process modifications - Recycle, reuse and byproduct
'eeo-very - Applications - Waste minimization
Unit lll TREATM ENT TECH NOLOGIES 11

-qualisation - Neutralisation - Removal of suspended, floating and dissolved organic solids - Chemical
rxidation - Adsorption - Removal of dissolved inorganic - Combined treatment of industrial and municipal
rastes - Residue manaqement - Dewaterinq - Disposal.
Unit lV POLLUTION FROM MAJOR INDUSTRIES o

Sources - Characteristics - Waste treatment flow charts for selected industries such as Textiles - Tanneries -
Pharmaceuticals-Electroplatingindustries-Dairy-Sugar-Paper-distilleries-Steel plants-Refineries-
Fertilizer - thermal power plants - Wastewater reclamation and reuse concepts.
Unit V {AZARDOUS WASTE MANAG EMENT 9

{azardous wastes - Types - Sources - Collection - Physico chemical treatment - Solidification -lncineratior
- Secured landfills.
I'EXTBOOKS:

1. M.N. Rao & A. K.Dutta, "Wastewater Treatment", Oxford - IBH Publication, 1995.

2.
ickenfelder W.W. Jr., "lndustrial Water Pollution Control", McGraw Hill Book Company, New Delhi,
2000.

3. )atwardhan. A.D., lndustrial Wastewater Treatment", Prentice Hall of lndia, 2010

REFERENCE(S):
1. Shen T.T., "lndustrial Pollution Prevention", Springer, 1999.

2.
Stephenson R.L and .Blackburn J.B, Jr.,"lndustrial Wastewater Systems Hand book", Lewis
Publisher, New York, 1998

J. Freeman H.M., "lndustrial Pollution Prevention Hand Book", McGraw Hill lnc., New Delhi, 1995.

4. Bishop P.L., "Pollution Prevention: Fundamental & Practice", McGraw Hi||,2000.
5. Pandey, "Environmental Management" Vikas Publications, 201 0.

b.
lndustrialWastewater Management, Treatment and Disposal",(WEF Manual of practice - FD3)
McGraw Hill, 2008. /-----\
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19CEX22 PREFABRICATED STRUCTU RES 31 0 I 0 3 45 100

Course Objective (s):
. . This course enhances the knowledge among the students to understand the principles, components

and design of various prefabricated structural elements.

Course Outcomes:
e To explain the principles, manufacture and erection of prefabricated components
o To illustrate tlre production, erection and loadirrg process
o To summarize the behaviour of the components of prefabricated structures and different joints
. To apply the design procedure to prefabricated beams
o To apply the design procedure to the prefabricated slab and column

Unit I DESIGN PRINCIPLES I
Seneral principles of fabrication - need for prefabrication - general principles of prefabrication - comparison
ruith monolithic construction, types of prefabrication, site and plant prefabrication, economy of prefabrication,
nodular coordination, standardization - materials - modular coordination - systems - production -
:ransportation - erection
Unit ll PREFABRICATED GOMPONENTS AND JOINTS 10

Planning for components of prefabricated structures, Behaviour of structural components - Large panel
oonstructions - Construction of roof and floor slabs - Wall panels - Columns - Shear walls, disuniting of
structures. Joints - joints for different structural connections, effective sealing of joints for water proofing,
crovisions for non-structural fasteninqs, expansion ioints in precast construction
Unit lll )RODUCTION AND FABRICATION 10

Production technology - Choice of production setup, manufacturing methods, stationary and mobile
production, planning of production setup, storage of precast elements, dimensional tolerances, acceleration ol
concrete hardening. Hoisting Technology - equipment for hoisting and erection, techniques for erection of
different types of members like beams, slabs, wall panels and columns, vacuum lifting pads.

Unit lV DESIGN OF PREFABRICATED BEAMS I
Prefabricated load carrying members - Types of beams - design of simple rectangular beams and l-beams,
handling and erection stresses, elimination of erection stresses - beams, columns, symmetric frames.

Unit V DESIGN OF PREFABRICATED ELEMENTS I
Iypes of Slabs - construction of roof and floor slabs - Design of hollow core slab. Columns - construction and
lesiqn principles of column

I-EXTBOOKS:

1.
Ramachandra Murthy D.S., -Design and Construction of Precast Concrete Structuresll, 1"t Edition,
)ipti Press OPC Private Limited, Chennai; 2017

REFERENCE(S):
1. (im S. Elliott, "Precast Concrete Structures", 2nd Edition, CRC Press, United States, 2016.
2. 'PCl Design Hand Book", 6th Edition, Precast / Prestressed Concrete lnstitute, ACl, Chicagg"_2004.

k, 1o-B
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19CEX23 ECOLOGICALENGIN EERING 31 0 I 0 3 45 100

Course Objective (s): The purpose of learning this course is to
. To impart knowledge on the principles of ecological engineering that strengthen the functions of
o ecosystems, restore devastated ecosystems.
. To utilize the functions of ecosystems to developecological engineering designs for

environmental manaqement.
Course Outcomes; At the end of this course:

. The students will be able to determine sustainableloadings of ecosystems.

Unit I ECOSYSTEMS & ECOTECHNOLOGY 9

\irry seopeand applications of ecology - Development and evolution of ecosystems - Principles
a'ad;.concepts pertaining to communities in ecosystem - Energy flow and material cycling in
geosvstems - productivitv in ecosvstems.
Unit ll SYSTEMS APPROACH IN ECOLOGICAL ENGINEERING o

Principles, components and characteristics of systems - Classification of systems - Structural and
functional interactions of environmental systems - Environmental systems as energy systems -
Mechanisms of steady-state maintenance in open and closed systems - Modelling and
eeotechnology - Element's modeling - Modelling procedure - Classification of ecological model s-
A*rplications of models in ecotechnoloov - Ecoloqical economics
Unit lll ECOLOGICAL ENGINEERING PROCESSES o

Self-organizing design and processes Multi seeded microcosms - lnterface coupling
necological systems Concept of energy Determination of sustainable loading of
]cosystems.
Unit lV ECOTECHNOLOGY FOR WASTE TREATMENT o

Ecological engineering and ecotechnology - Classification of ecotechnology - Principles of
ecological engineering. Ecosanitation-Principles and operation of soil infiltration systems
Wetlands and ponds - source separation systems - Aquacultural systems - Agro ecosystems
Detritus based treatment for solid wastes - Applications of ecological engineering for marine
svstems.
Un itv CASE STUDIES o

3ase studies of lntegrated Ecological Engineering Systems and their commercial prospects.

rExr BooK(s):
1. Jorgensen, S.E. Ecological Engineering: Principles and Practice. CRC Press,2003
2. Vlitsch, J.W. and Jorgensen, S.E. Ecological Engineering - An lntroduction to

REFERENCE(S):
1. Vlitsch, W.J. Ecological Engineering and Ecosystem Restoration, Wiley 2nd Ed., 2003
2. )evelopment Control Rules for Chennai Metropolitan Area, CMA, Chennai, 2004

3.
//hite 1.D., Mottershed, D.N. and Harisson, S.J. Environmental systems An
ntroductorytext, Chapman Hall, London, 1994 .z-\
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19CEX24 FUNDAMENTALS OF
NANOSCIENCE 3 0 0 3 45 100

Course Objective (s):
. To learn about basis of nano material science, preparation method, types and application

Sourse Outcomes: At the end of the course the student will be able to understand
. Will familiarize about the science of nanomaterials
. Will demonstrate the preparation of nanomaterials
. Will develop krrowledqe in characteristic narronraterial

Unit I NTRODUCTION 9

Nanoscale Science and Technology- lmplications for Physics, Chemistry, Biology and Engineering-
3lassifications of nanostructured materials- nano particles- quantum dots, nanowires- ultra{hinfilms-
nultilayered materials. Length Scales involved and effect on properties: Mechanical, Electronic, Optical,
Maqnetic and Thermal properties. lntroduction to properties and motivation for studv (qualitative onlv).
Unit ll GENERAL METHODS OF PREPARATION 9

Bottom-up Synthesis-Top-down Approach: Co-Precipitation, Ultrasonication, Mechanical
routes, Self-assembly, Vapour phase deposition, MOCVD, Sputtering, Evaporation,
Epitaxv. Atomic Layer Epitaxv, MOMBE.

Milling, Colloidal
Molecular Beam

Unit lll VANOMATERIALS 12

Nanoforms of Carbon - Buckminster fullerene- graphene and carbon nanotube, Single wall carbon
Nanotubes (SWCNT) and Multi wall carbon nanotubes (MWCNT)- methods of synthesis(arc- growth, laser
ablation, CVD routes, Plasma CVD), structure-property Relationships applications- Nanometal oxides-ZnO,
li02,MgO, ZrO2, NiO, nanoalumina, CaO, AgTiO2, Ferrites, Nanoclays- functionalization and
applications-Quantum wires, Quantum dots-preparation, properties and applications
Unit lV OHARACTERIZATION TECHNIQU ES 9

(-ray diffraction technique, Scanning Electron Microscopy - environmental techniques, Transmission
ilectron Microscopy including high-resolution.imaging, Surface Analysis techniques- AFM, SPM, STM,
]NOM, ESCA, SIMS-Nanoindentation.
Unit V APPLICATIONS 7

NanolnfoTech: lnformation storage- nanocomputer, molecular switch, super chip, nanocrystal,
Nanobiotechlogy: nanoprobes,in medical diagnostics and biotechnology, Nano medicines, Targetted drug
Jelivery, Bioimaging - Micro Electro Mechanical Systems (MEMS), Nano Electro Mechanical Systems
iNEMS)- Nanosensors, nano crystalline silver for bacterial inhibition, Nanoparticles for sunbarrier products
. ln Photostat, printing, solar cell, battery.
I-EXTBOOKS:

1.
\.S. Edelstein and R.C. Cammearata, eds., "Nanomaterials: Synthesis, Properties and Applications",
nstitute of Physics Publishing, Bristol and Philadelphia, 1996.

2.
N John Dinardo, "Nanoscale Charecterisation of surfaces & lnterfaces", 2nd edition, Weinheim
3ambridge, Wiley-VCH, 2000.

REFERENCE(S):
1. G Timp. "Nanotechnoloqv". AIP press/Sprinqer. 1999

2.
Akhlesh Lakhtakia, "The Hand Book of Nano Technology, Nanometer Structure, Theory, Modeling
and Simulations". Prentice-Hall of lndia (P) Ltd, New Delhi, 2007. ,/-\
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19CEX25 I NTELLIGENT TRANSPORTATION
SYSTEM

3 0 0 3 45 100

Course Objective (s):
o This course imparts knowledge about the importance of lntelligent Transportation System in

transpoft ation engi neering

Course Outcomes:
. To explain the common techniques and benefits of lTS, AVL and CIS
. To interpret the concepts of telecommunication in ITS
. To implement the various advanced ITS methodologies in transportation system
. To infer various public services and their usage
r To make use of automated highway system

Unit I INTRODUCTION 8

Definition'of ITS and ldentification of ITS objectives - ITS user services - Historical background - Benefits of
ITS - ITS data collection techniques - Detectors - Automatic vehicle location (AVL) - Automatic vehicle
identification (AVl) - Geographic lnformation Systems (GlS)
Unit ll TELECOMMUNICATIONS IN ITS 10

mpo tance of tr:lecommunications in the ITS system, lnformation management, Traffic management centers
- Road side communication - Vehicle positioninq SvstemTMC Vehicle

Unit lll TS FUNCTIONAL AREAS 10
Advanced Traffic Management Systems (ATMS) - Advanced traveler information systems (ATIS) -
Commercial vehicle operations (CVO) - Advanced vehicle control systems (AVCS) - Advanced public
lransportation svstems (APTS) - Advanced rural transpodation svstems (ARTS)

Unit !V ITS USER NEEDS AND SERVICES 9

fravel and traffic management - Public transportation management - Electronic Payment - Commercial
rehicle operations - Emergency management - Advanced vehicle safety systems - lnformation Management

Unit V qUTOMATED H IGHWAY SYSTEMS 9

3ritioal ITS lssues - Vehicles in Platoons - lntegration of automated highway systems - ITS Programs -
)verview of lT$implementations in developed countries - ITS in developing countries - Smart car - Smart
'oad:

I'EXTBOOKS:

1.
Pradip Kumar, Amit Kumar Jain, -lntelligent Transport Systemsll, 1st Edition ,PHl Learning Pvt Ltd,
New Delhi,2017.

REFERENCE(S):

1.
lgnacio Julio, Enrique Onieva , -lntelligent Transport Systemsll, 1st Edition, Wiley lndia Pvtltd,Noida,
2015.

2.
MashrurA; Chowdhury, and Adel Sadek, 

-Fundamentals 
of lntelligent Transportation Systems

Planninglll 1st Edition, Artech House, lnc., 2003.

h 1st
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19CEX26 GROUND WATER ENGINEERING 31 0 I 0 3 45 100

Course Objective (s):
. To introduce the student to the principles of Groundwater governing Equations and

Characteristics of different aquifers,. To understand the techniques of development and management of groundwater
Gourse Outcomes: At the end of the course the student will be able to understand

o Understand aquifer properties and its dynamics
. Get an exposure towards well deslgn and practlcal problems
o Develop a model for groundwater management.
o Students will be able to understand the importance of artificial recharge and groundwater

quality concepts
. Gain knowledqe on conservation of qroundwater.

Unit I IYDROG EOLOGICAL PARAM ETERS 9

lntroduction - Water bearing Properties of Rock - Type of aquifers - Aquifer properties - permeability,
specific yield, transmissivity and storage coefficient - Methods of Estimation - G norms - Steady state flow
- Darcy's Law - Groundwater Velocity - Dupuit Forchheimer assumption - Steady Radial Flow into a Well
Unit ll WELL HYDRAULICS o

Jnsteady state flow - Theis method - Jacob method - Chow's method - Law of Times - Theis Recovery -
3ailer method - Slug method - tests - lmage well theory - Partial penetrations of wells
/Uell losses - Specific Capacity and Safe yield - Collector well and lnfiltration gallery
Unit lll 3 ROU NDWATER MANAGEMENT 9

Need for Management Model - Database for Groundwater Management - Groundwater balance study -
lntroduction to Mathematical model - Model Conceptualization - lnitial and Boundary Condition -
Salibration - Validation - Future Prediction - Sensitivity Analysis - Uncertainty - Development of a model.
Unit lV GROUNDWATER QUALITY 9

3round water chemistry - Origin, movement and quality - Water quality standards - Drinking water
ndustrial water - lrrigation water - Ground water Pollution and legislation - Environmental Regulatory
'equirement

Unit V 3 ROUNDWATER CONSERVATION I
Artificial recharge techniques - Reclaimed wastewater recharge - Soil aquifer treatment (SAT) - Aquifer
Storage and Recovery (ASR)Seawater lntrusion and Remediation - Ground water Basin management and
Sonjunctive use - Protection zone delineation, Contamination source inventory and remediation schemes

TEXTBOOKS:

1. Raghunath H.M., "Ground Water Hydrology", New Age lnternational (P) Limited, New Delhi, 2010

2. [odd D.K., "Ground Water Hydrology", John Wiley and Sons, New York, 2000.

REFERENGE(S):
1. :itts R Charles, "Groundwater Science". Elsevier, Academic Press, 2002.
2. Ramakrishnan, S, Ground Water, K.J. Graph arts, Chennai, 1998.
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19CEX27
REPAIR AND REHABILITATION OF

STRUCTURES
3 0 0 3 45 100

Course Objective (s): The purpose of learning this course is
. To emphasize the importance of maintenance and in section of structures
. To impart fundamental knowledge on various repairing strategies

Gburs€ Outcomes: At the end of this course, learners will be able to:

o Diagnosis the damage of distress structures
o lnvestigate the Corrosion factors and control methods
. ldentify the Serviceability and Durability of Concrete Structures
. Select the proper repair materials and its application
. Select the method to strengthen the distressed structures

ffiDREPAIRSTRATEGTES 9

Maintenance, repair and rehabilitation -Facets of maintenance - lmportance of maintenance - Causes

cf deterioration -inspection- Preventive measures - Diagnosis of distress Assessment of damaged

structure
ECTION I

corrosion protection - Causes, Effects and

R3medial measures- Design and construction errors - Corrosion mechanism - Effects of cover

lhickness and cracking - dorrosion inhibitors - Corrosion resistant.steels - Coatings - Cathodic

crotection - Causes df deterioration of concrete, steel, masonry and timber structures, surface

leterioration'efflorescence,cauSeS,preventiona
, DURABILITY OF CONCRETE STRUCTURES I

opertiesofconcrete-FireresiStance-Resistanceto
lreezing and thawing - Permeability of concrete - Sulphate attack - Methods of control- Quality

assurance - Need - Components - Conceptual bases for quality assurance schemes.
TCUruIOUCS FOR REPAIR 9

filtratedconcrete-Ferro.cement-Fibrereinforced
:oncrete - Rust eliminators and polymer coating for rebars during refair - Foamed concrete - Vacuum

:oncrete - Gunite or shotcrete - Epoxy injection, mortar repairfor cracks. 
, I

economic appraisal - Effects due to climate,

temperaturei chemicals, wear and erosion - Special concretes and mortars -Special cements.for

accelerated strength gain - Strengthening of existing structures - repairs to overcome low member

strength, deflection, ciacking, chemical disruption, weathering, wear, fire, leakage, marine exposure,

'oatinqs;for set concrete and steel reinforcement.

rExT BOOK(S):

1.
cienciesinDesign,ConstructionandService,-R&D

Ibntre (SDCPL), Raikar Bhavan, Bombay 1987.

2. @mpilationfromThelndianConcreteJournal,ACC-RCDPubIication
2001.

3.

REFERENCE(S):

1.

2.
aroldRoper,ConcreteStructures,Materials,Maintenanceand

lbpair, Lonqman Scientific and Technical Publications, UK, 1991

3.
dMaintenancelllustratedProblemAnalysis,Reqair

Strateqy, Techniques, Galgotia Publication , ?001 t / n l\\
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19CEX28 CONSTRUCTION MANAGEMENT 31 0 I 0 3 45 100

Course Objective (s):
o This course imparts knowledge on Construction Engineering and Management principles

necessary for execution of projects efficiently which deals with quality, cost control and safety
aspects in construction industry

Course Outcomes:
. To interpret the importance of planning and scheduling in construction projects
. To estimate the resource requirement for construction projects
. To assess quality elements and its importance for construction materials
. To prepare schedule and budgeted cost associated with construction activities
o To apply the safety codes and standards to improvise the safety culture at job site

Unit I )LANNING, SCHEDULING AND ORGANIZING 8

rlanning for Construction projects - objectives - principles - stages of planning, Scheduling - Methods -
)roject management through networks - CPM & PERT - Job lay-out-Work breakdown structure -Types of
Sonstruction orqanization.
Unit ll RESOURCE MANAGEMENT 10

fypes of resources- Estimating resource requirements- Material management-Effective utilization of
resources -Depreciation of construction equipment -Manpower planning- Resource levelling- Resource
smoothinq.
Unit lll IUALITY CONTROL 10

Quality control in construction-lmportance-Elements-Quality control methods- ISO 9000 family of
;tandards-Statistical methods- Sampling by attributes-Sampling by variables-Techniques and needs of
lC.
Unit lV SCHEDULE, COST CONTROL AND MANAGEMENT I

Schedule variance - Cost variance - Cost and schedule relationship - Budgeted cost - Cost control in
:onstruction - Objectives - Cost control systems - Direct and indirect cost control - Time-cost trade off -
lost manaqement.- Risk Manaqement
Unit V SAFETY MANAGEMENT 9

Safety in construction projects - lmportance of safety - Elements of safety programme - Jobsite safety
assessment - Site accidents - Causes - Classification - Safety measures - Approaches to improve safety
n construction - Safety codes and OSHA standards.

TEXTBOOKS:

1. Seetharaman. S, "Construction Engineering and Management", 5th Edition, Umesh Publishing, 2019

REFERENCE(S):

1.
S.C. Sharma, S.V. Deodhar 

-Construction 
Engineering and Managementll, 1st Edition, Khanna

Publishinq House, 2017.

2.
Garold D. Oberlender,"Project Management for Engineering and Construction", 3rd Edition, McGraw-
Hill Education,2014 I .A
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1 9CEX29 ENTREPRENEURSHIP
DEVELOPMENT 3 0 0 3 45 100

Course Objective (s):
. To give an oppoftunity to assess their own strengths and identify gaps that need to be addressed tc

become a successful entrepreneur.

Course Outcomes:
At the end of thc course, the studcnts will:

. Develop awareness about entrepreneurship and successful entrepreneurs.

. Develop an entrepreneurial mind-set by learning key skills such as design, personal selling, and
communication.

o Understand the DNA of an entrepreneur and assess their strengths and weaknesses from an
entrepreneurial perspective.

Unit I IINTRODUCTION TO ENTREPRENEURSHIP 8

lntroduction, Concept of Entrepreneur, Entrepreneurship and Enterprise, Definition of Entrepreneurship,
Sbjectives of Entrepreneurship Development, Phases of Entrepreneurship Development, Role of
intrepreneurship, The Entrepreneurial Mindset, Characteristics of Entrepreneurship, Traits of
=ntrepreneurship, lntroduction to Entrepreneurship Skills
Unit ll IENTREPRENEURSHIP DEVELOPMENT SKILLS 10

Meaning of Entrepreneurship skill, Types of Entrepreneurship Skills: Business management skills, Teamwork
and leadership skills, Communication and listening, Customer service skills, Financial skills, Analytical and
croblem-solving skills, Critical thinking skills, Strategic thinking and planning skills, Technical skills, Time
management and organizational skills, Branding, marketing and networking skills , How to improve
-.ntrepreneurial skills, Entrepreneurial skills in the workplace, Entrepreneurial lmagination And Creativity

TEXTBOOKS:

1. Vasant Desai, Dynamics of Entrepreneurship Development ,Himalaya Publication house

REFERENGE(S):

1. David holt Entrepreneurship , New Venture Creation , Prentice Hall lndia.

2. S.S. Khanka ,Entrepreneurial Development S.Chand & Companv Ltd. New Delhi
3. Peter F. Drucker, lnnovation and Entrepreneurship

k" :ct
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19CEX30
INSTRUMENTATION AND SENSOR

TECHNOLOGIES FOR CIVIL
ENGINEERING

3 0 0 3 45 100

Course Objective (s):
. To understand how a building can be made comfortable and safe with the services provided anc

installed
. To impaft knowledge on basics of sensor technology
. To recoqnize the importance of fire detection and protection usinq sensor

Course Outcomes:
. To Understand the features and installation of sensor
. To ldentify the functions and properties of smart materials
o To Enumerate the applications of strain gauges in strain measurements
. To Explain the methods of crack detection and prevention techniques.
o To Analyze the characteristics of fire safety equipments in buildings

Unit I NTRODUCTION TO SENSORS 8

Definition - Measurement and instrumentation- Physical variables- Functions of sensors -Common types of
iensors: Temperature sensors, Force and Pressure sensors, Gas sensors, Optical radiation sensors-
Structural properties- Electric and magnetic properties of sensors - Sensor selection - Sensor siting - Sensor
lonfiguration & Specification - Permanent installations - Temporary installations
Unit ll SMART MATERIALS f0

lntroduction to Smart Materials and Structures-Functions and response - Sensing systems-- Piezoelectric
[/aterials - Piezoelectric properties - Actuation of structural components - Shape Memory Alloys-Applications
cf shape memory alloys -Electro rheological and magneto rheologicalfluids - Applications of ER and MR fluids
- Fiber Optics - Fiber characteristics - Fiber optic strain sensors - Applications of optical fibers
Unit lll STRAIN MEASUREMENT 10

Vleth<
Mech

lds of Mee
anical& E

rsurement - Mechanical, Optical and Acoustical extensometers -Strain measurement-
lectrical resistance strain gauges- Applications- Strain Rosettes- Measurement of loads using
/leasurement of deflections by dial gauges and LVDT -Wheatstone bridge configurationlrovtl rg nngs

Unit lV )ISTRESS MEASUREMENT I
Diagnosis of distress in structures- Types & Characterization of cracks- Causes of cracks- Crack
measurement- Monitoring - Crack detection using Thermo grams- Ultrasonic sensors - Magnetic particle
nspection - Dye penetrant inspection and ultrasound- Corrosion of reinforcement in RCC- Corrosion detection
.rsinq half cell potentiometer- Fibre optic AE (Acoustic emission) sensor.
Unit V FIRE SAFETY INSTALLATIONS IN BUILDING 9

Safety Against fire in buildings- Fire safety considerations in building as per NBC - Dry risers and wet risers -
Heat and smoke detectors-Automatic sprinklers -Fire Extinguishers - Capacity determination of Under Ground
Tanks (UGT) and OverrHead Tanks (OHT) for firefighting needs - Safety and security systems: FAS (Fire
Alarm System)1PASE device(FeisonalAlert Safety System) - CCTV surveillance system -IBMS (lntelligent
Buildinq Manaqement Svstem).

TEXTBOOKS:

1. Jon Wilson Sensor Technology Handbook. ,2004

REFERENCE( s):

1.
Fraden, Jacob, "Handbook of modern sensors: physics, designs, and applications" 3rd ed., 2004,
Sprinqer Verlaq New York

2. 3andhi.M.V and Thompson.B.S, i'Smart Materials and Structures", Chapman and Hall, NewYork,1992

3. Sadhu Singh, Experimental Stress Analysis, Khanna Publishers, New Delhi, 2006 , f ^ ,)
1." \
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19CEX31

ENV!RONMENTAL IMPACT
ASSESSMENT 3 0 0 3 45 100

Cowee Objective (s): The purpose of learning this course is to
.. To impart knowledge on Environmental management and Environmental lmpact Assessment

Course O.utcomes: At the end of this course, learners will be able to:
.' Carry out scoping and screening of developmental projects-for environmental and social

assessments
.' Explain different methodologies for environmental impact prediction and assessment
.r Plan environmental impact assessments and environmental management plan
.r Evaluate environmental impact assessment reports

Unit I INTRODUCTION 9

mpaet^of'development projects-ElA Notifications-Urbanization-Meaning- Activities involved- Effects or
anvironment-Environmental lmpact Assessment(ElA)-Environmental lmpact Statement(ElS)
Unit ll VIETHODOLOGIES 9

Methods of EIA-Checklists-Matrices-Networks-Cost-benefit analysis-Analysis of alternatives - Uncertainty
n EIA
Unit lll PREDICTION ANDASSESSMENT 9

Assessrnent of lmpact on land, water, air, social & cultural activities and on flora& Fauna- Mathematica
models-Public participation-SlA Judgment authorities-Rapid ElA.

Unit lV ENVIRONMENTAL MANAGEMENT PLAN 9

rlan for mitigation of adverse impact on environment-Options for mitigation of impact on water, air, land anc
rn flora& fauna- Addressing the issues related to the Project Affected People.

Unit V SASESTUDIES 9
EIA for infrastructure projects-Dams-Highways-Multi-storey Buildings-Water Supply and Drainage
Projects-Waste water treatment plants, STP

TEXTBOOKS:

1. lanter, R. L., "Environmental l mpact Assessment", McGraw-Hill l nc., New Delhi, 1 996.

2.
Richard K. Morgan., "Environmental lmpact Assessment" Kluwer Academic Publications, London,
zo02

REFERENCE(S):

1.
J.ohn G. Rauand David C Hooten (Ed).,"Environmental lmpact Analysis Handbook", McGraw-Hill
EeokCompanv.1990.

2. "EnvironmentalAssessment Sourcebook",Vol.l,ll&lll. The World Bank, Washington, D.C., 1991.
3. Judith Petts,"Handbook of Environmental lmpact Assessment Vol.l&11", Blackwell Sclence, 1999.
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19CEX32 FINITE ELEMENT ANALYSIS 31 0 I 0 3 45 100

Course Objective (s):
. To apprise the students about the basics of Finite Element theory, computer implementation

of this theory and its practical applications.

Course Outcomes: At the end of the course the student will be able to understand
. Students wrll be in a position to develop computer codes for any physical problems using FE

techniques

Unit I
NTRODUCTION TO FINITE ELEMENT ANALYSIS AND FINITE ELEMEN]
FORMULATION TECHNIQUES

9

ntroduction - Basic Concepts of Finite Element Analysis - lntroduction to Elasticity - Steps in Finite Element
\nalysis - Virtual Work and Variational Principle - Galerkin Method- Finite Element Method: Displacement
\pproach - Stiffness Matrix and Boundary Conditions.
Unit ll ELEMENT PROPERTIES o

Natural Coordinates - Triangular Elements - Rectangular Elements - Lagrange and Serendipity Elements -
Solid Elements -lsoparametric Formulation - Stiffness Matrix of lsoparametric Elements Numerical
ntegration: One, Two and Three Dimensional
Unit lll ANALYSIS OF FRAME STRUCTURES I

Stiffnesg of Truss Members - Analysis of Truss - Stiffness of Beam Members - Finite Element Analysis of
lontinuous Beam - Plane Frame Analysis - Analysis of Grid and Space Frame.

Unit lV FEM FOR TWO AND THREE DIMENSIONAL SOLIDS 9

Constant Strain Triangle - Linear Strain Triangle - Rectangular Elements -Numerical Evaluation of Element
Stiffness -Computation of Stresses, Geometric Nonlinearity and Static Condensation - Axisymmetric
Element -Finite Element Formulation of Axis symmetric Element -Finite Element Formulation for 3
Dimensional Elements
Unit V APPLICATIONS OF FEM I

)late Bending Problems - Finite Elements for Elastic Stability - Finite Elements in Fluid Mechanics -
)vnamic Analvsis

I-EXTBOOKS:

1.
3handrupatla, T.R., and Belegundu, A.D., "lntroduction to Finite Element in Engineering", Third
idition, Prentice Hall, lndia, 2003.

2.
(rishnamoorthy C. S. ,"Finite Element Analysis Theory and Programming", Tata McGraw Hill
iducation, 1994

3. )avid V. Hutton,"Fundamentals of Finite Element Analysis", Tata McGraw Hill, 2004

4. Daryl L.Logan, 'A First Course in Finite Element Method", Cengage Learning,2012

REFERENCE(S):
1. Reddy J.N., "An lntroduction to Finite Element Method", McGraw-Hill, lntl. Student Edition, 1985.

2.
Zienkiewics, "The finite element method, Basic formulation and linear problems", Vol.1, 4*Edition,
VlcGraw-Hill, Book Co., 1987.

3. i,ao S.S, "The Finite Element Method in Engineering", Pergaman Press,2003

4.
)esai C.S. and. Abel J.F, "lntroduction to the Finite Element Method", Affiliated East West Press,
1972.

5. look Rj 0.,"C'ong!pfs anf,'Applications of Finite Element Analysis", Wiley and Sons, J.98Q
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19CEX33 COASTAL ENGINEERING 31 0 I 0 3 45 100

Course Objective (s):
' The main purpose of coastal engineering is to protect harbors and improve navigation.
' The students to the diverse topics as wave mechanics, wave climate, shoreline protection

methods and laboratory investigations using model studies
Course Outcomes: At the end of the course the student will be able to understand

' Understand coastal engineering aspects of harbors methods to improve navigation. Understand the wave properties and analysis of wave.. Understand the concepts of sediment transport.. Design of shore defense structures.. Gain knowledge in modeling in coastal engineering.
Unit I INTRODUCTION TO COASTAL ENGINEERING 9

lndian Scenario - Classification of Harbours. lntroduction - wind and waves - Sea and Swell - lntroduction
lo small amplitude wave theory - use of wave tables- Mechanics of water waves - Linear (Airy) wave
lheory, lntroduction to Tsunami
Unit ll /I/AVE PROPERTIES AND ANALYSIS 9

Sdravioutt of waves in shallow waters, lntroduction to non-linear waves and their properties - Waves in
ihallow waters - Wave Refraction, Diffraction and Shoaling -Hindcast wave generation models, wave
;hoaling; wave refraction; wave breaking; wave diffraction random and 3D waves- Short term wave
inalysis - wave spectra and its utilities - Long term wave analysis- Statistics analysis of grouped wave
lata.
Unit lll SOASTAL SEDIMENT TRANSPORT I

)ynamic beach profile; cross-shore transport; along shore transport (Littoral transport), sediment
novement

Unit lV }OASTAL DEFENSE 9

Field measurement; models, groins, sea walls, offshore breakwaters, artificial nourishment - planning of
:oast protection works - Design of shore defense structures

Unit V VIODELING IN COASTAL ENGINEERING 9
trhysical modeling in Coastal Engineering - Limitations and advantages - Role of physical modeling in
:oastal engineering - Numerical modeling - Modeling aspects - limitations - Tsunami mitigation measures
REFERENCE(S):
1. Vlani J.S., Coastal Hydrodynamics. PHI P!,t. Ltd. New Delhi - 2012

2.
Dean; R.G. and Dalrymple, R.A., Water wave mechanics for Engineers and Scientists, Prentice-Hall,
lnc., Englewood Cliffs, New Jersey, 1994.

3. ppen,4,T., Estuary and Coastline Hydrodynamics, McGraw-Hill, lnc., New York, 1978.
4. Sorenson, R.M., Basic Coastal Engineering, A Wiley-lnterscience Pub. New York, 1978

5.
Soastal Engineering Manual, Vol. l-Vl, Coastal Engineering Research Centre, Dept. of the Army, US
{rmy.Corps of Engineers, Washington DC, 2006. ,f\
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19CEX34 GEOENVIRONMENTAL ENGINEERING 31 0 I 0 3 45 100

Course Objective (s): The purpose of learning this course is to
. To impart knowledge on the Geotechnical engineering problems associated with soil contamination,

safe disposal of waste and remediate the contaminated soils by different techniques thereby
protectinq environment

Course Outcomes: At the end of this course, learners will be able to:
. ldentify the soil-pollutant interaction and assess the modification of soil properties
. Categorize the process of contaminant transport and characterize the contaminated sites
. Classify different techniques for the remediation of contaminated Sites
. Design the cover system by identifying the suitable components of landfill
. Analyze the possible utilization of waste based on their characteristics

Unit I SOIL POLLUTANT INTERACTION 8

Role of Geo-environmental Engineering - sources, generation and classification of wastes- causes anc
]onsequences of soil pollution -factors influencing soil-pollutant interaction-modification of indexphysical
;hemical and enqineerinq properties
Unit ll }ONTAMINANT TRANSPORT AND SITE CHARACTERISATION 9

fransport of contaminant in subsurface - advection, diffusion, dispersion - chemical process in subsuface
sorption, desorptiori, precipitation, dissolution, oxidation, complexation, ion exchange, volatization
cioloqical process in subsurface - characterization of contaminated sites.
Unit lll /VASTE CONTAINMENT AND REMEDIAT]ON OF CONTAMINATED SITES I
n situ containment - vertical and horizontal barrier - soil remediation - soil vapour extraction, electro kinetic
'emediation, soil heating, vitrification, bioremediation, phyto remediation - ground water remediation -pump
and treat, !n situ flushing, permeable reacting barrier
Unit lV .AND FILLS AND SURFACE IMPOUNDMENTS 9

Site selection for landfills - Components of landfills - liner system - soil, geomembrane, geosynthetic clay
Eeocomposite liner system - leachate collection-construction and operation of landfill-landfill cover -disposa
cf slurry waste in ponds and impoundments
Unit V UTILIZATION OF WASTE I

Evaluation of waste materials- flyash, municipal sludge, plastics, scrap tire, blast furnace slag - physical
:hemical and bioloqical characteristics-geotechnical reuse of waste materials
REFERENCE(S):
1. Daniel B.E, Geotechnical Practice for waste disposal, Chapman & Hall, London, 2012

2.
Hari D. Sharma and Krishna R.Reddy, Geo-Environmental Engineering - John Wiley and Sons, lNC,
usA.2004

3.
Sharma H D and Reddy K R, Geoenvironmental Engineering: Site remediation, Waste containment
and Emerging Waste Management Technologies, John Wiley & Sons, lnc. Hoboken, New Jersey,
2004.

4. Wentz, C.A., Hazardous Waste Management, McGraw Hill, Singapore, 1995.

5.
Westlake, K., Landfill Waste pollution and Control, Albion Publishing Ltd., England, 2014.6. Bagchi
A, Design of landfills and integrated solid waste management, John Wiley & Sons, lnc.-USA 2004
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19CEX35 CONCEPTS OF ENGINEERING DESIGN 31 0 I 0 3 45 100

Course Objective (s): The purpose of learning this course is to
. To attain knowledge on design process
. To attain knowledge on tools used in design methods
. To create an understanding on the process of material selection and design
. To develop in depth knowledge on engineering statistic and reliability
o To create awareness on leqal and ethical issues in desiqn an qualitv enqineerinq

Course Outcomes: At the end of this course, learners will be able to:
. Get clear understanding on CAE / concurrent engineering and system engineering
. Attain problem solving skills through modeling /simulation and optimize design
. Ability to do material selection based on economy and value analysis. develop understanding or

DFM/DFA
. Have a good understanding on DOE, reliability theory and reliability centered maintenance
. Exposed to law, codes of ethics, quality concepts and FMEA

Unit I DESIGN PROCESS 9

The design* process - Morphology of Design - Design Drawings - Computer Aided Engineering -
Designing of standards - Concurrent Engineering - Product life cycle - Technological Forecasting -
Vlarkeb ldentification- Competition Bench marking - Systems Engineering - Life Cycle Engineering -
Human Factors in Design - lndustrial Desiqn.
Unit ll DESIGN METHODS o

Creativity and Problem Solving - Product Design Specifications- Conceptual design - Decision Theory -
Decision Tree - Embodiment Design - Detail Design - Mathematical Modeling - Simulation - Geometric
Modeling - Finite Element Modeling - Optimization - Search Methods - Geometric Programming -
StfUqlrral and Shape Optim
Unit lll luarenrnl sELEcroN pRocEssnrc AND DESTcN I

N/laterial Selection Process - Economics - Cost Vs Performance - Weighted property lndex - Value
{nalysis - Role of Processing in Design - Classification of Manufacturing Process - Design for Manufacture
- Dbsign for Assembly -Designing for castings, Forging, Metal Forming, Machining and Welding - Residua
Stresses - Fatique, Fracture and Failure.
Unit lV ENGINEERING STATISTICS AND RELIABILITY o

riobability - Distributions - Test of Hypothesis - Design of Experiments - Reliability Theory - Design for
RhliabiIity - Reliability centered Maintenance
Unit V LEGAL AND ETHICAL ISSUES IN DESIGN AND QUALITY ENGINEERING o

lntroduction - The origin of laws - Contracts - Liability - Tort law - Product liability - Protecting intellectua
property - Legal and ethical domains - Codes of ethics - Solving ethical conflicts- case studies Tota
Quality Concept - Quality Assurance - Statistics Process Control - Taguchi Methods - Robust Design -
Failure Model Effect Analvsis.

TEXTBOOKS:

1.
D.ieter, George E., Engineering Design - "A Materials and Processing Approach", McGraw Hill
lhternational Editions, Singapore,3rd Edition, 2000.

2.
(ad T. Ulrich and Steven D. Eppinger "Product Design and Development" McGraw Hill Edition 4th
:dition 2009.

REFERENCE(S):
1. Pahl, G, and Beitz, W.," Engineering Design", Springer-Verlag, NY. 1984

2.
FEy, M.S., "Elements of Engg. Design", Prentice Hall lnc. 1985. Suh, N.P., "The pringiffi of
Dbsign", Oxford University Press, NY.1990 l^ / ^ l\l
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