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Vision: Pursuance for excellence to achieve sustainable development

Mission: To impact training for capacity to tackle various environmental challenges in eco

Friendly manner.

Programme Educational Objectives (PEO)

1. Develop a professional to pursue career as a Civil Engineer with adequate technical

knowledge and skills while using modern tools for problem solving and exhibiting qualities of
communication, team membership, and leadership.

2. Develop ability to practice ethically focusing on social relevance, environmental

sustainability, optimal solutions and safety of stakeholders.

3. Develop abilities of lifelong learning to continuously strive to enhance decision making

abilities to investigate, design and develop complex facilities.

1. Engineering knowledge: Apply the knowledge of mathematics, science, engineering

fundamentals, and an engineering specialization to the solution of complex engineering

problems.

2. Problem analysis: Identiff, formulate, review research literature, and analyze complex

engineering problems reaching substantiated conclusions using first principles of mathematics,

natural sciences, and engineering sciences.

3. Design/development of solutions: Design solutions for complex engineering problems and

design system components or processes that meet the specified needs with appropriate

consideration for the public health and safety, and the cultural, societal, and environmental

considerations.

4. Conduct investigations of complex problems: Use research-based knowledge and research

methods including design of experiments, analysis and interpretation of data, and synthesis of the
information to provide valid conclusions.

W



scherne & syllabi 201g

GURU JAMBHESHWAR UNIVERSITY OF SCIENCE & TECHNOLOGY, HISAR

. 
(Established by state Legisrature Act 1r of 1gg5)'A' Grade, NAAC Accredited State Govt. university

Acad lA C_nt,tF gc_ 1 Vot. 3t2}l g t |Dj_Dated oLo l&-l tq---r-r---
To

The Controller of Examinations
GJUS&T, Hisar.

sub: Approval of scheme of examination & syllabi of various B.Tech.programme(s) being run in University Teaching Departments as welt asaffiriated Engineering coilege(s)/rnstitutelsl. 
-'"'v vvuc'r trrrE

AND
Recommendations of Faculty of Engineering & Technology regardingOpen Elective, Format of Minor euestiJn prp",: MOOC Courses, minirnumstrength for Programme Elective, Semester Registration etc.

Sir,

I am directed to inform you that the Vice-chancellor, on the recommendations
of the Faculty of Engineering & Technology, vide resorutions no. 2 to 13 in its meeting
held on 1B 07 2019, is pleased to approve the following scheme & syllabi of B,Tech.
programme(s) w'e'f' the academic session / batch mentioned against each being runin University Teaching Departments as well as affiiiated colleges/institutions and
recommendations of Faculty of Engineering & Technolcgy, regarding open Elective,
format of Minor Question Paper' Mooc courses. minimum strength for programme
Elective, Ser-nester Registration etc under Sectron 1 1(5) in anticipation of approval of
the Acadenric councir of the University Act, 1gg5 -

1' B'Tech (Printing Technology), B Tech (Packaging Technology) & B Tech(Printing & Packaging Technology)-ath year Jo, univeriity TeachingDepartments and affiLtJd collegu, For zo16-17 batch onwards.
2' B'Tech (Printing & Packaging Technology) (part-time)-3rd & 4th yeaf foraffiliated coileges for 20 17-18 u-atcn onwards
3' B'Tech (csE) & B Tech (ir)-2nd j9 4th year for University TeachingDepartments and affiliated coileges f or zo1 B-1g onwards batch.
4' B'Tech (EcE)- 2nd to 4th year for University Teaching Departments andaffiliated colleges for 2018_1g onward_. batch
5' B'Tech (EE)- 2nd to 4th year for University Teaching Departments andaffiliated coileges for 2018-1g tnrn,arcis batch

Condt pzl-
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6' B'Tech' (Printing Technology), B.Te_ch (Packaging Technology) & B.Tech.(Printing & Packag,nq rechnoiogy)--.2nd io ath !9rr and syilabi of 2nd yearonly for University Teaching Difartments ano anitiated .otLjes f or zal8-1gonwards batch.

7' B'Tech' (Agricultural Engg ) & B Tech (Aeronautical Engineering)- 2nd to 4thyear for affiliated coileges for 2019-1g onwards batch.
B' Scheme and syllabi of B-Tech (lr/echanical Engineering )- znd to 4th year forUniversity Teaching Departments and affiliated Iolleges for Z01B-1g onwardsbatch.

9' B'Tech' (civil Engg )- !nd to 4th year for University Teaching Departrnents andaffiliated colleges for 2o1B-19 onwards batch.
10' B'Tech' (Food rechnology) 2nd to 4th year for University Teaching Departmentsfor 2018-19 onwards baich.

11' The list and syllabus of open Electives and Mandatory programmes for B.Tech.courses w.e.f. 2018_19 batch onwards.

The format of Minor euestion paper
(B.Tech 2nd to Final year) and level
Education.

13' The students of B Tech 2018-19 batch (2nd to Final year) will have choice to optfor l/looc course (not more than one in each semester) which he/she had notstudied earlier, in lieu of courses mentioned in every programme Electives ofequal credit with the prior approval of chairperson within 15 days of start ofsemester.

14' The minimum 30% of existing class strength should opt for any programme
lective' Decimal part will be truncated in cale 3oo/o is not whole number .15' The Semester Registration process being followed in FET. Faculty appreciatedthe process of semester Registration in FEr as it has helped in timely start ofclasses and has improved att'endance in classes. Faculty further recommendedthat student should not be allowed to register after passage of one month ofstart of classes.

A copy of the scheme and syllabi of aforementioned B.Tech. programmes and
other recommendations of Faculty of Engineering and rechnology are enclosed
herewith.

This is for your information and furlher necessary action at your end.

Deputy Reg istiar lnc5Oelni
W{iM,!,'

DA: As above

for students of 2018-19 batch onwards
of Assignrnent in light of Outcome based

t4

For Registrar

Endst No Acad / AC-il UtFac-1 vor zr_ldee_:!d// oatea: g_c 
f &,1 L7

A copy of the above is fonwarded to the Fottowingtfol i*ormation andnecessary action:-

Deah Academic Affairs, GJUS&T, Hisar.
Dean of Cclieges, GJUS&T, Hisar.

1.

2.

contd.pl3
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Dean, Faculty of Engg. & Technology, GJUS&T, Hisar (along with copy of
scheme & syllabi of B Tech (Agricultural Engg.) & g.fech (Aeronautical
Engineering) 2nd to 4th year) and other recomrnendations from sr. no. 11 to 15.
Further, he is requested to get upload the syllabi of above said programme on
the website of the University.

Chairperson, Department of CSE, GJUS&T. Hisar (alongwith copy of scheme &syllabi of B.Tech (CSE) & B Tech (tT)__ 2nd to +tn year and other
recommendations from sr. no. 11 tc 15. Further, he is requesied to get upload
the syllabi of above said programme on the website of the University.
Chairperson, Department of Food Tech., GJUS&T, Hisar (alongwith copy of
scheme & syllabi of B Tech (Food Technology) 2nd to 4th yJar and other
recommendations from sr no. 11 to 15. Further, she is requestecl to get upload
the syllabi of above said programme on the website of the University.
chairperson, Department of llech. Engg , GJUS&T, Hisar (alongwith copy ofscheme & syllabi of B-Tech. (Mechanical Engineering) 2nd to 4th ylar and otherrecommendations from sr. no. 11 to 15 . Further, hJi= reqrested to get upload
the syllabi of above said programme on the website of the University.
Chairperson, Department of Environmental Science & Engineering, GJUS&T,
Hisar (alongwith copy of scheme & syllabi of B Tech. lCivil Engg i 2nd to 4thyear and other recommendations from sr. no. 11 to 15. Fr.th"r, he isrequested to get upload the syllabi of above said programme on the website
of the University.

Chairperson, Department of Electronics & Communication Engineering
GJUS&T, Hisar (alongwith copy of scheme & syttabi of B.Tech. lfcfi ZnO to4th year and B.Tech (EE) 2nd to 4th year and other recommendations fromsr' no' 11 to 15- Further, he is requested to get upload the syllabi of abovesaid programme on the website of the Universiiy.

Chairperson, Department of Printing Tech., GJUS&T, Hisar (alongwith copy of
lcheme & syllabi of B Tech (Printing Technology), B.Tech (packaging
T-echnology) & B.Tech (Printing & Packiging Techn6logvl- 4th year, B Tech.(Printing & Packaging Technology) (Part-timJy aro & +th" year and scheme ofexamination -- 3E to 4th year and syllabi - 2nd year of B Tech. (printingTechnology), B.Tech (packaging Technorogy) & B.Tech (printing &Packaging Technology) and other recommendations from sr. no. 11 to 15.Further, he is requested to get uploacl the syllabi of above said programme onthe website of the University. r'-:'' sr I 'r I

Director-Principal, Manav lnstitute of Tech & Mgt., Village- Jevra, alongwithcopy of scheme & syirabi of B Tech (csE), (ECE), (ME; (civit Engg.), (EE),(Aeronautical Engg ) and (Agriculiure 
'Engg 

l' progiammes and otherrecommendations from sr. no. 1 
.1 to 15.

Director-Principal, Cm lnstitute of Tech & lVgt , Juglan alongwith copy ofscheme & svilabi of B Tech (csE), (rr), (ME):(ECEi, lCivit Engg.), (printing
&P_ackaging Technotogy), (printing apaikaging Technorogy) part rime(EE), programmes and other recomnrendations from sr. no. 11 to 15

4.

5

6.

7.

B.

9.

10

t_,#*r*,
Deputy Registrar (Acatiemic)

fcr Registrar

11



5. Modern tool usage: Create, select, and apply appropriate techniques, resources, and modern

- ^rgineering and IT tools including prediction and modeling to complex engineering activities

with an understanding of the limitations.

6. The engineer and society: Apply reasoning informed by the contextual knowledge to assess

societal, health, safety, legal and cultural issues and the consequent responsibilities relevant to

the professional engineering practice.

7 - Environment and sustainability: Understand the impact of the professional engineering

solutions in societal and environmental contexts, and demonstrate the knowledge of, and need

for sustainable development.

8. Ethics: Apply ethical principles and commit to professional ethics and responsibilities and

noffns of the engineering practice.

9. Inclividual and team lvork: Function effectively as an individual, and as a member or leader

in diverse teams, and in multidisciplinary settings.

10. Communication: Communicate effectively on complex engineering activities ,,vith the

engineering community and with society at large, such as, being able to comprehend and write

effective reports and design documentation, make effective presentations, and give and receive

clear instructions.

f 1' Project management and finance: Demonstrate knowledge and understanding of the

engineering and management principles and apply these to one's own work, as a member and

leader in a team, to manage projects and in multidisciplinary environments.

12' Life-long learning: Recognize the need for, and have the preparation and ability to engage

in independent and life-long learning in the broadest context of technological change.

Programme Specific Outcomes (pSO)

1 ' Able to analyze various Civil Engineering structures and systems by using basic and advanced

technologies.

2' Able to design civil engineering facilities and their elements and also use of modem software
lools lor the same.

3' Able to plan, monitor and supervise construction activities to complete civil engineering
facilities satisfactorily.

4' Able to practice as construction professional through ethical practice while focusing on
. sustainability and economy.
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f r.,Lourse Name le Hours/
Week

Credits Duration of
Exam (Hrs)

BS I eSC 20trr L T P
Mathematir-c -III j

3;J;
J;J

0 0Eqc I Esc -2oLT Fno- I\z{o^}.^-i
J 1 3

HSMC I HSMC -CrE2olrr 0 0 3 J J

PCC I PCC_CVE20l_r -
ru \.rvil u[lgg.

s
0 0 -t J

PCC I PCC_CVE203_r-
v*. I v t rrri I

Enge. Geolosv_v eJr\:^^^^-

0

0
0 aJ J a

J

PCC PCC-CVE2O5-T 0 J J 3r_/rr(r5Ltrl rr trpareQness dt.

Planning
2 0 0 2 2 3

PCC I PCC_CVE20l _P Srrr.ro.ri-^ I r ^L q
0

PCC PCC-CVE2O3-P
v ..' v r rr rii I L,dL,

Engg. Geology Lab
U 2 2 I J

MC MC I O2.T
0 2 2 I J

TOTA I

I be a non-credit suble"t-nd ttx
the award of deg

-eil;;;'_ .

t0l 0 1
-l 0 J

MC-Man datory Course, rvhich w ,SI

re irh,1*
e

Catesorv I 71,,-oa /a^.r , JL-YI t_

I Course Name le Hours/
Week

Credits Duration of
Exam (Hrs)

HSMC
L T P

fiDMU-UV b2O2-T Civil Engg- Societif a
Global Imoact

-

r-a- ^ r ------=:-:-l-

2 0 0 2 2 J
PCC PCC-CVE2O2-T rrrrruuuuLt0n Io rluld

Mechanics
;
J

0 0 3 3 'i

PCC
-PCC.CVE2O4-T
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PCC PCC-CVE2O6-i-

qr I utsl yJr) _I

-

Engg nuilding:na
Drawino

0 0 3 aJ )
J

;
J

0 0 J aJ a

PCC PCC-CVE2O8-T Fnrrit.r-rman+^l D
PCC PCC.CVE2O2-P

bb. 0 0 J JrrrLruuuclton to .hluld
l4echanics Lab

0 0 2 2 I J
PCC PCC-CVEZO+* ,rrr ucrural anatysts _l

Lab

-

I t_ ^ -

0 0 2 2 I J
PCC PCC-CVE2O6-P r_rrrBg Dullqlng ancl

Drawine Lab
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0 0 2 2 I
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-PCC-CVE2O8-P
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SEMF',STIII

ul ol 2 2 I J
Note: The students will have t veeks r
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luration during

---_

l8
summer vacations rvhich will be

Category I Course Code Course Name Teaching Schedule Hours/
Week

Credits Duratiorr
of Exam

(Hrs)

-----;-
J

L T P

PCC I nc.crzmor+
^uvalgeq .r tuld
mechanics

-_

Sfrrrnfrrral A -^1.

J

l
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0 0 3 J

PCC PCC-CVE303-T
PCC PCC.CVE-305.7

I r!!sr y.)tJ-I I
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0 0 J J J
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structures-I

PCC PCC-CVE3OI-P Advanced Fluid

mechanics Lab

0 2 I 3

PCC PCC.CVE303.P Structural Analysis-Il 0 t, 2 I 3

PCC PCC-CVE305.P Survevins -II Lab 0 0 2 2 I J
PCC PCC.CVE3O7. P Design of Concrete

structures-I

0 0 2 2 I 3

OE OEC.I Open elective -l J 0 0 J 3 J

HSMC HSMC 30I.T Economics for Engineers 2 0 0 2 2 J

TNT TNT-CVE.3OI-P Survey Camp 0 0 0 0 I J
MC MC 104-T Essence of Indian

Traditional Knowledge

J 0 0 5 0 3

TOTAL 22
NOTE: Assessment ofsurvey camp will be based on presentatioo/seminsr, viva-voce, report and fisld work at the end of
4th sem.

OEC-I is to be offered by other Departments.
SEMESTER-6

Category Course Code Course Name Teaching Schedule Hours/
Week

Credits Duration
ofExam

(Hrs)L T P

PCC PCC-CVE3O2-T Transportation Engg.-t ) 0 0 aJ 3 J
PCC PCC-CVE3O4-T Sewerage and Sewage

Treatment
2 0 0 2 2 aJ

PCC PCC.CVE306-T Soil Mechanics 3 0 0 J J J
PCC PCC-CVE3O8-T Design of Steel

Structures-I
3 0 0 J ?

o
J

PCC PCC-CVE3O2-P Transportation Engg. -I
Lab

0 0 2 2 I )

PCC PCC-CVE3O4-P Sewerage and Sewage

Treatment Lab

0 0 2 2 I J

: PCC PCC-CVE3O6.P Soi[ Mechanics lab 0 0 2 2 I J
PE PEC-I Program Elective -l J 0 0 f l 3
OE OEC.II Open elective -II J 0 0 J 3 aJ

HSMC HSMC _302-T Fundamentals of
management for
Engineers

2 0 0 2 2 J

TOTAL 2
Note:Attheendof6thsem,eachstudentwiIIundergoli

industry/Resea rch Institute.
OEC-II is to be offered by other Departments.

Categor
v

Course Code Course Name Teaching Schedule Hours/
Week

Credits Duration
ofExam

(Hrs)L T P

PCC PCC-CVE4O 1-T Estimation, Costing and

Valuation
J 0 0

0

-J J aJ

PCC PCC-CVE4O3.T Transportation Engg.-II J 0 J 3 3

5



PCC PCC-CVE4O5-T Foundation engineering J 0 0 3 3
aJ

PE PEC-II Program Elective -II aJ 0 0 J 3 J
PE PEC.III Program Elective -III J 0 0 3 J 3

OE OEC.III Open elective -III 3 0 0 J a
J J

PROJ* PROJ-CVE4O I -P PROIECT -I 0 0 8 8 4 J
[NT** INT.CVE-4O1.P lndustrial Training-Il 0 0 2 2 I J

TOTAL 23 J
NOTE:
* The project should be initiated by the student in the beginning of 7th sem and will be evaluated at the etrd ofthe
semester on the basis ofa presentation delivered, viva-voce and report by externol examiner
**Assessment oflndustrial Training-Il will be based on presentation/seminar, viva-voce, report and certilicate for the
practical training taken at the end of4th sem.
*** A viva of the students will be taken by external examiner (PrincipaUDirector/Professor/or anv senior person with
Experience more than 10 years) at the end ofthe semester.
OEC-III is to be offered by other D€partments

SEMESTER-8
Category Course Code Course Name Teaching Schedule Hours/

Week
Credits Duration

ofExam
(Hrs)L T P

PCC PCC-CVE4O2-T Construction Engg. &
Management

J 0 0 J J J

PCC PCC-CVE4O4.T Hydrology and Water
Resources

3 0 0 J 3 J

PE PEC.IV Program Elective -IV 3 0 0 a
J 3 J

PE PEC-V Program Elective -V a
J 0 0 aJ .3 3

PROJ* PROJ-CVE4O2.P PROJECT.II 0 0 l0 r0 5 J
PROJ PROJ-CVE4O4-P SEMINAR 0 0 2 2 I J

TOTAL l8
NOTE: * The project should U. iryO.ni
the end of the Sth semester on the basis of its implementation (software/hardware), presentation delivered,
viva-voce and rep6rt by external examiner and chairperson

Program Elective-I

l.Air & Noise Pollution Control PEC.CVE35O.T
2.Solid and Hazardous Waste Management PEC-CVE35I.T
3. Environmental Im Assessment and Life Cycle Analyses PEC-CVE352.T4. Water and Air eualiry Modellin PEC-CVE353-T

Any one MOOC Course-Not Studied( to be.trOffi
ram Elective-Il
l. Pavement Desi PEC.CVE45O-T2. Geometric Desisn of Hishwa PEC.CVE45I.T3. Traffic Ense. & Mana PEC-CVE452-T

_A,ny one MOOC aou.r"-*
m Elective-Ill

l. ConstructionManaeement
PEC-CVE453-T?, Advanced Construction Materials PEC.CVE454-T



3. Advanced Construction Techniques PEC-CVE455.T
Any one MOOC Course-Not Studied( to be rt*li.Ol tiil non of I creAits

PEC-CVE456-T2. Design of Steel Structures -II PEC-CVE457-T3. A,dvanced Structural Analysis PEC-CVE458-T
Bridse En PEC-CVE459-T

Any one MOOC course-Not studied( to be studied) tim
ram Elective-V
l. Irrisation & Desi of Hydraulic Structures PEC-CVE460-T

PEC-CVE461.TChannel Flow

PEC-CVE462-T

Any one MOOC Course-Not Stu,lied( to b.

ram Elective-IV

L Design of Concrete Structures-Il

3. Groundwater Engg



Engineering Mechanics

General Course Information

Course Outcomes

course contents 
uNIT-l

Review of Basic Force System: Laws of mechanics, Vector algebra review, Moment of a force about a point and

axis, Couple and couple moment, Addition and subtraction of couples, Moment of a couple about a line, Resultant

of a force system. Problems

Equilibrium of forces: Introduction, Lami?s theorem, lvlethods for the equilibrium of coplanar forces, Analytical
method for the equilibrium of coplanar forces, free body diagram, general equations of equilibrium, Tension in a

string, Problems

UNIT.II

Truss and Frames: Types of frames, Types of stresses in frames (Tensile and compressive), Assumptions for
forces in the members of a perfect frame, Analytical methods for the forces, Method of joints, Method of sections
(or Method of moments), simply supported trusses, Problems

Centroid and centre of gravity: Definition, Centroid of regular shapes, Symmetrical sections, Unsymmeffical
sections, Reference axis, Centre of gravity of solid bodies, Centroid and centre of gravity of hollow sections.

Problems

UNIT-III

8

Course Code ESC-ME2OI-T
Course Credits: 3

Mode: Lecture (L)
Type: ESC

Contact Hours: 3 hours (L)
Examination Duration: 03 hours

Course Assessment Methods (internal: 30; external: 70) Two
minor tests each of 20 marks, Class Performance measured through
percentage of lectures attended (4 marks) Assignment and quiz (6

marks), and end semester examination of 70 marks.

For the end semester examination, nine questions are to be set by
the examiner. Question number one will be compulsory and based

on the entire syllabus. It will contain seven short answers type
questions. Rest of the eight questions is to be given by setting two
questions from each of the four units of the syllabus. A candidate

is required to attempt any other four questions selecting one from
each of the remainins four units. All questions c I marks.

Sr. No. Course 0utcomes RBT
Level

col Students will be able to describe scalar and vector techniques for analyzing forces in
statical ly determinate structures.

LI

c02 Students will be able to locate centroid, centre of gravity of different types of symmetrical

and unsymmetrical sections.

L2

c03 Students will be able to apply Newton's lau,s of Motions to solve real-world problems. L3

c04 Students will be able to examine the physical significance of moment of inertia e.g in
railrvay, flyovers, Bridges, automobiles etc.

L4



Definition and classification of inigation - lrrigation structures - dams, weirs, cross drainage works, canal drops-

QualiW of water-Treatment methods

UNIT - IV
Geotechnical Engineering

origin ofsoil - types ofsoir - bearing capacitv ofsoir rlpes offoundarion - shalorv and deep

: REFERENCES

. I B C Punmia. Ashok K Jain, Arun K Jain. (lst Edition.2003), "Basic Civil Engineering", Laxmi publications (p)
Lrd.

2. G K Hiraskar, (lst Edition" 2004),,.Basic Civil Engineering,', Dhanpat Rai publication.

Course Articulation Matrix:

POI P02 P03 PO4 PO5 PO6 PO7 PO8 PO9 PO 10 POil PO I2 PSO I PS02 PS03
col J 2 I

c02 J
2

co3 -
1 2 I J 2 1

c04 2 2 I J



Surveying-I

Sem-III

General Course Information:

Course Code: PCC-CVE2}| -T
Course Credits: 3
Mode: Lecture (L)
Type: PCC

Contact Hours: 3 hours (L)
Examination Duration: 03 hours.

Course Assessment Methods (Internal: 30; External: ,0t Trr.o minor teir .u.f, of
20marks, class perfonnance measured through percentage of lecture attended (4 marks).
assignments and quiz etc. (6 marks) and end semester examination of 70 marks.

For the end semester examination. nine questions are to be set by the examiner. Question
number one will be compulsory and based on the entire syllabus. It rvill contain seven short
answer type questions. Rest of the eight questions is to be given by setting two questions
from each of the four units of the syllabus. A candidate is required to attempt any other four
questions selecting one from each of the four units. All questions carry equal marks.

Course outcomes

Sr. No. Course outcomes
At the end of the course students will be able to:

RBT" Level

col Calculate angles, distances and levels L1(Rememberins)
c02
co3
c04
cos

ldentiff data collection methods anC prepare field notes L2Onderstanding)
Demonstrate the working principles of su*ey inst u.nents L3(Applvine)

onections L5(Evaluatins)
Interpret survey data and plot topographical maps I 6(Creating)

Course Contents

Unit-I

Fundamental Principles of Surveying:Definition, objects, classification, fundamental principles, methods of fixing
stations.

Measurement of distances:Direct measurement, instruments for measuring distance, instruments for making
stations, chaining of line, errors in chaining, tape corrections examples.

Compass and Chain Traversing: Methods of traversing, instruments for measurement of angles-prismatic and
surveyor's compass, bearing of lines, local attraction, examples.

Unit-II

Leveling:Definition of terms used in leveling, types of levels and staff, temporary adjustment of levels, principles of
leveling, reduction of levels, booking of staff readings, examples, contouring, characteristics of contours lines,
locating contours, interpolation of contours.

Plane Table Surveying:Plane table, methods of plane table surveying, radiation, intersection, traversing and
resection, two point and three point problems.

Unit-III

Theodolite and rheodolite Traversing:Theodolites, temporary adjustment of theodolite, measurement of angles,
repetition and reiteration method, traverse surveying with theodolite, checks in traversing, adjustment of closed
traverse, examples.

10



Tacheometry:Uses of tacheometn'" principle of tacheometric swveying, instruments used in tacheometry, systems

of tacheometric surveying-stadia system fixed hair method, determination of tacheometric constants, tangential

s,vstems. examples.

Unit-IV

Curves: Classification of curves, elements of simple circular curve, Iocation of tangent points-chain and tape

methods. insffumental methods, examples of simple curr,'es. Transition Curves-Length and fypes of transition curves,

length of combined curve, examples.

Vertical Curves: Necessity and ty.pes of vertical curves.

REFERENCE BOOKS
l. Suneying Vol.t & II by B.C.punmia

2. Surveying by C. Venkatramaiah

3. Surveying Vol.I by T.P.Kanitkar

4. Fundamentals of Surveying by S. K. Roy

5. Surveying and levelling bir R. Subramaniam

6. Chandra A. M., Higher Surveying, New Age International Publishers ,2007 .

7. chandra A. M., Plane Surveying, Nerv Age lnternational publ., 2007.

Course Articulation Matrix:

11



Engineering Geologv

Sem-III

General Course Information:

Course outcomes

Course Code: PCC-CVE2I3-i
Course Credits:3
Mode: Lecture (L)
Type: PCC

Contact Hours: 3 hours (L)
Examination Duration: 03 hours.

Course Assessment Methoa, 1trt.
20marks, class performance measured through percentage of lecfure attended (4 marks).
assignments and quiz etc. (6 marks) and end semester examination of 70 marks.

For the end semester examination, nine questions are to be set by the examiner. euestionnumber one will be compulsory and based on the entire syllabus. It rvill contain seven short
answer type questions' Rest of the eight questions is to be given by sening two questions
from each of the four units of the syllabus. A candidate is required to attempt any other four
questions selecting one from each of the four units. All questions carry equal marks.

Course outcomes
At the end of the course students will be able to:
Describe weatherin and mass movement of roc[s to soil Ll(RememberiDistineuish

logical structures and for rock mass quali
Identify subsurface information and groundwater potential sites thiough

ical investi L5(Evaluating)

fnnlv geological prinri
for dams and tunnels L6(Creating)

Course Contents
Unit-I

General Geology: Branches and scope of geology, Importance of geology in civil engineering. Earth-surface
feafures and internal structure, weathering of rocks.

Mineralogy: Definition of a crystal and mineral, physicai properties in mineral identification, rock forming minerals
and their identification - quartz and its varieties, feldspar, hornbrende, olivine, mica, garnet, kyanite, carcite, tarc,
bauxite' corundum, gypsum, fluorite, apatite, beryl, barite, asbestos, magnetite, hematite.
UNIT-II

Petrology: Formation and classification of rocks - Igneous, Sedimentary and metamorphic rocks, their texture andstructures' properties of granite, pegmatite, dolerite, gabbro, charnockite, basalt, sandstone, conglomerate, breccia,
limestone' shale' laterite, schist, gneiss, quartzite, marble, khondarite and slate. Drilling Techniques, core Recovery,RQD, Engineering properties of Rocks

Structural Geology: outcrop, strike and dip, types and classifications of folds, faults, joints, unconformities.
Engineering properties of rocks: Drilling, core recovery, ReD, Sample preparation, tests on rock sampres -compression, tensile, shear and slake durability tests.

UNIT.III

Ground water: water tables, aquifers, occulrence of ground water in different geological formations, springs,selection of a site for welr sinking and ground water investigations.
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Earthquakes and Landslides: Causes and effects of earthquakes and landslides, Remedial measues to prevent

damage for engineering structures.

subsurface Investigations: Soil Pro{ile, Geophysical methods - Electrica} Resistivity and Seismic refraction

methods.

UNIT.IV

: Dams: Types ofdams, Requirements ofdam sites, preliminary and detailed geological investigations for a dam site.

Case histories ofdam failures and their causes. Geology ofthe major dam sites oflndia. Factors affecting the

seepage and leakage ofreservoir and the remedial measures.

Tunnels: Pupose ofturureling, geological considerations for tunneling, geothermal step, over break stand up time,

and logging oftunnels.

REFERENCE BOOKS :

L Parbin Singh., "Engineering and General Geology", Katson Publishers, 2009

2. David George Price, "Engineering Geology: Principles and Practice", Springer, 2009-

3. Chennakesawlu, N., "Text book of Engineering Ceology", Mac Millan Ltd., New Delhi, 2009.

4.. K.V.G.K. Gokhale, "Principles ofEngineering Geology'', BS Publications, Hyderabad, 2005.

Course Articulation Matrix:
Cours
e

Outco
mes

POI PO2 PO3 PO4 PO
5

PO6 PO7 PO8 PO9 PO l0 POI l POl2 PSO I PSO2 PSO3

eol 2 a,) I I

cC2 2 J J 2 I 2 2 I 2

co3 2 J J J 2 I 2 2 2 1

c04 2 2 2 2 2 2 2 1

cos n
J 2 J 2 2 J 2 a

J
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Sem-III

General Course Information:

outcomes

Course Code: PCC-CVE205-T
Course Credits:2
Mode: Lecture (L)
Type: PCC

Contact Hours: 2 hours (L)
Examination Duration: 03 hours.

Course Assessment Methods (Int..
20marks, class perforrnance measured through percentage of lecture attended (4 marks).
assignments and quiz etc. (6 marks) and end semester examination of 70 marks.

For the end semester examination. nine questions are to be set by the examiner. euestionnumber one will be compulsory and based on the entire syllabus. It will contain seven short
answer type questions. Rest of the eight questions is to be given by setting two questions
from each of the four units of the syllabus. A candidate is required to attempt any other four
questions selecting one from each of the four units. All question, .u.ry equal marks.

Course outcomes
At the end of the clursg students will be able to:

RBT^ Level

Ability to understana cffi
L2(Understanding)

Realization of the ..spon@
L3(Applying)

Analyzing Relationsh,O O L4(Analyzing)
The application of Oisa

L5(Creating)

Course Contents
Unit I

Introduction - concepts and definitions: disaster, hazard, vulnerabiliry, risks- severify, frequency and details,
capacity, impact, prevention, mitigation).

Disasters - Disasters classification; natural disasters (floods, draught, cyclones, vorcanoes, earthquakes, tsunami,
landslides' coastal erosion, soil erosion, forest fires etc.); man-made disasters (industrial pollution, artificial floodingin urban areas' nuclear radiation, chemical spills, transportation accidents, terrorist strikes, etc.); hazard andvulnerability profile of India, mountain and coastal areas, ecological fragiliry.
Unit II
Disaster Impacts - Disaster impacts (environmental, physical, social, ecological, economic, political, etc.); health,psycho-social issues; demographic aspects (gender, age, special needs) ; hazard locations; global and national
disaster trends; climate change and urban disasters.

Unit III
Disaster Risk Reduction (DRR) - Disaster management cycle - its phases; prevention, mitigation, preparedness,relief and recovery; structural and non-strucfural measures; risk analysis, vulnerability and capacity assessment;early warning systems' Post-disaster environmental response(water, sanitation, food safe$r, waste management,

disease control' security' communications); Roles and responsibilities of government, community, local institutions,NGos and other stakeholders; Policies and legislation for disaster risk reduction, DRR prograrnmes in India and theactivities of National Disaster Management Authority.
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Unit IV

f)isasters, Environment and Development - Factors affecting vulnerabilitl, such as inrpact of developmental

projects and environmental modifications (inciuding of dams, land-use changes,urbanization etc.), sustainable and

environmental friendly recovery; reconstruction and development methods.

REFERENCE BOOKS
l. http://ndma.gov.ini (Home page of National Disaster lv{anagenrent Authoriry)

2. Pradeep Sahni, 2AA4, Disaster Risk Reduction in South Asia. Prentice Hall.

3. Singh B.K.,2008. Handbook of Disaster N{anagement: Techniques & Guidelines, Rajat

Publication.

4. Ghosh G.K., 2A06, Disaster Management, APH Publishing Corporation

5. . Disaster Medical Systems Guidelines. Emergencl'Medical Services Authoriry, State of

California,EMsA no.2l4, June 2003

Course Articulation Matrix:
Cours
e

Outco
mes

POl PC2 PO3 PO4 PO
5

PO6 PO7 PO8 PO9 POl0 POil POt2 PSOI PSO2 PS03

col 2 J I 2 I

cC2 3 2 I I 2

c03 I J ) 2 2 I )
c04 J 2 I 2 aJ
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Surveyine-I L4U

Sem-III

General Course Information :

Course Code: PCC-CVE2O I -p
Course Credits: I

Mode: Practical (P)

Type: PCC

Contact Hours: 2 hours

Examination Duration: 03 hours.

course Assessment Methods (Internar: 30; E*t.*ak 70) Tt o
20marks, class perforrnance measured through percentage of practical
assignments and quiz etc. (6 marks) and end semester examination of 70

minor tesi each of
attended (4 marks),

marks.

For the end semester examination, nine questions are to be set by the examiner. Question
number one will be compulsory and based on the entire syllabus. It will contain seven short
answer type questions. Rest of the eight questions is to be given by setting two questions
from each of the four units of the syllabus. A candidate is required to attempt any other four
questions selecting one from each of the four units. All questions carry equal marks.

Course outcomes

Sr. No Course outcomes
At the end of the course students will be able to:

Larl,irr
Prti*u,tIn,..pr.* t

RBT'Level

cor
Ll(Remembering)

cC2
L2(Understanding)

c03
c04

L5(Evaluating)
L6(Creating)

LIST OF EXPERIMENTS:

I

2

J

4

5

6

7.

8.

9.

10.

Chain surveying: Chaining and chain traversing.

Compass traversing

Plane table Survey methods of plane table surveying, two point problem.

Plane table Survey methods of plane tabre surveying three point probrem.

Leveling: Profi le leveling

Levelling : longitudinal section and cross sections levelling
Reciprocal leveling.

Permanent adjustment of level.

Contouring and preparation contour map.

Use of Tangent Clinometers

REFERENCE BOOKS

l ' B'c' Punmia, Ashok Kumar Jain, Ashok Kr. Jain, Arun Kr. Jain., Surveying I & II, Laxmi publications, 2005.
2. . chandra A- M., prane Surveying, New Age Internationar pubr., 2007.
3. charles D Ghilani, paul R wolf., Elementary Surveying, prentice Hall,2012.
4. Surveying Vol.I & II , B.C.punmia

5. Surveying by C. Venkatramaiah

6. Surveying Vol.l by T.p.Kanitkar

7. Fundamentals of Surveying by S. K. Roy

8. Surveying and levelling by R. Subramaniam
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Course Articulation Matrix:
[c"r*
l.
I outcc

Lry!--
I cot

Cours
e

Outco
mes

POI PO2 PO3 PO4 PO

5

PO5 PO7 PO8 PO9 POi0 POr I PO 12 PSOI PS02 PSO3

col 2 3 I 2 1 I I
a
J

c02 J J 2 2 2 I 1 2 1

c03 1 I I I 2 2

c04 ) J 2 I 2 J
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Engineering Geology Lab

Sem-l I I

Course outcomes

General Course Information:

Course Code: PCC-CVE2}3-P
Course Credits: 1

Mode: Practical (P)

Type: PCC

Contact Hours:2 hours (P)

Examination Duration: 03 hours.

Course Assessment Methods (Internal: 30; External: 70) Trvo minor test each of
20marks, class perforrnance measured through percentage of practical anended (.1 marks).
assignments and quiz etc. (6 marks) and end semester examination of 70 marks.

For the end semester examination, nine questions are to be set by the examiner. Question
number one rvill be compulsory and based on the entire syllabus. It will contain seven shor-t

answer type questions. Rest of the eight questions is to be given by setting two questions
from each of the four units of the syllabus. A candidate is required to attempt any other four
questions selecting one from each of the four units. All questions carry equal marks.

Sr. No Course outcomes
At the end of the course students will be able to:

RBT'Level

col Describe different types of ores and minerals L2(Understand ns)
c02
co3

Distinguish geological formations L2(Understand ns)
Identi0 geological strucllres and processes for rock mass qralitv L3(Applyine)

c04 Identifu subsurface information and groundwat.. potentiut sit.s tnror_et
geophysical investigations

L5(Evaluating)

LIST OF EXPERIMENTS:

l. Introduction to crystallography - Identification of crystals.

2. Introduction of minerals and the study of Physical properties, Identification of euartz and feldspars.

3. Identification of pyroxenes and Amphiboles and other silicates.

4. Identification of important economic minerals.

5. Identification of important ore deposits.

6. Identification of Igneous rocks.

7. Identification of Sedimentary rocks.

8. Identification of metamorphic rocks.

9. Structural geology- strike and dip, three and 3-point problems point problems.

REFERENCE BOOKS

l. Chennakesavulu, N., "Text book of Engineering Geology", MacMillan Ltd., New Delhi, 2009.
2. Structural Geology Manual.

3. . Parbin Singh., "Engineering and General Geology,,, Katson publishers,2oog

4. David George Price, "Engineering Geology: Principles and practice,,, Springer, 2009.
5' ' Chennakesavulu, N., "Text book of Engineering Geology", Mac Millan Ltd., New Delhi, 2OOg.
6' K'V.G.K. Gokhale, "Principles of Engineering Geology", BS Publications, Hyderabad,2005.
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General Course Information

Course Code: BSC201-T

Course Credits: 3

Type: Basic Sciences

Contact Hours: 3hours/week

Ivlode: Lectures (L)

Examination Duration: 3 hours

Mathematics III

Course Assessment Methods (internal: 30; eyternal: 70)
Two minor examinations (20 marks), Class Performance
measured through percentage of lecrures attended (4 marks),
assignments (6 marks), and the end- semester examination
(70 marks).

For the end semester examination. nine questions are to be
set b)' the examiner. A candidate is required to attempt 5
questions in all. All questions carry equal marks. Question
number 1 rvill be compulsory and based on the entire
syllabus. It will contain seven parts of 2 marks each.

Question numbers 2 to 9 will be given by setting two
questions from each of the four units of the syllabus. A
candidate is required to attempt the remaining four questions
by selecting one question from each of the four units.

Pre-requisites: Mathematics I and Mathematics II

About the Cours e

This is an advanced mathematics course that offers the knowledge of Fourier Series, Fourier Transforms,
Functions of Complex Variables. These concepts are essential for students to solve problems in image
processing, digital signal processing and other related engineering fields.

course Outcomes: By the end of the course studentsrvill be able to:

COi. define concepts and terminology of'Fourier Series and Fourier transforms, Functions of complex
variables and Polver Series etc. (LOTS: Level l: Remember)

COz. solve problems using Fourier transforms in domains like digital electronics and image processing.
(LOTS: Level 3:Apply)

CO3. applyprinciples of functions of complex variables to solve computational problems.(LOTS: Level
3: Apply)

CO4. compare various concepts related to Fourier transforms and functions of complex
variables.(HOTS: Level 4: Analyse)

CO5. select suitablemethod for given computational engineering problems and related domain.(HOTS:
Level 4: Evaluate)

CO6. integrate the knowledge of Fourier Series and Fourier ffansforms, Functions of complex variables,
and Power Series for solving real world problems. (HOTS: Level 6: Create)

Course Content

Unit I

Fourier Series and Fourier Transforms: Euler's formulae, conditions for a Fourier expansion, change of interval,
Fourier expansion of odd and even functions, Fourier expansion of square wave, rectangular wave, saw-toothed
wave, half and full rectified wave, half range sine and cosine series.

Unit II

Fourier integrals, Fourier transforms, Shifting theorem (both on iime and frequency axes). Fourier transforms of
derivatives, Fourier transfbrms of integrals, Convolution theorem, Fourier transform of Dirac cielta function.



Unit III
Functions of Complex Variable: Definition, Exponential function, Trigonometric and Hyperbolic functions,

Logarithmic functitns. Limit and Continuiry of a function, Differentiability and Analyticity. cauchy-Nemann

equations, necessary and sufficient conditions for a function to be analytic, polar form of the cauchy-Riemann

equations. Harmonic functions.

Unit IV

Complex integral, Cauchy Gaursat theorem (without proof), cauclrr integral formula (without proof), Porver

series, radius and circle of convergence, Taylor's Macjaurin's and Laurent's series. zeroes and singularities of

complex functions, Residues. Evaluation of real integrals using residues (around unit and semi-circle only)'

Text and Reference Books:

I . F.Kreyszi g, Advanced Engineering Mathemalics, 10n edition, Wiley,. 
?,? 

1 5:. 
.

2. B.S. Greial, Higher Engineering-Mathematics, Khanna Publishers,44- edition, 1965.

3. R.K. Jain, S.R.K. Iyenger. Advance Engineerinrg. Mathematics,4e edition, Narosa Publishing House,

2012.
4. lvlichael D. Greenb erg, Advanced Engineering Mathematics,2"d edition, Pearson Education,2002'

5. Johnson and Millerprobabilit-v and statisticsfor Engineers,8th edition,Pearson Education India,2015'
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courseArticutationMatrixr lc6 c- Lv 5)13 --P
Cours
I
Outco
mes

POI PC2 PO3 PO4 PO
5

PO6 P07 PO8 PO!i PCIO POI r POt2 PSO I PS02 PSO3

cor 2 3 I ) I

c02 ) aJ 2 2 -) ') 2

co3 I J 2 2 I 2 I J

c04 2 J J 2
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Sem-IV
Ceneral Course Information :

Course Code: USUC-CVEZOZ+
Course Credits:2
Mode: Lecture (L)
Ty,pe: HSMC
Contact Hours: 2 hours
Examination Duration: 03 hours.

Course Assessment Methods (Int".r-ol, SO;
20marks, class performance measured through percentage of lecture aftended (4 marks),

.- ^-- Iassignments and quiz etc. (6 marks) and end semester examination of 70 marks.

For the end semester examination, nine questions are to be set by the examiner. euestionnumber one rvill be conrpulsory and based on the entire syllabus. It will contain seven short
answer fype questions. Rest of the eight questions is to be given by setting two questions
from each of the four units of the syllabus. A candidate is required to attempt any other fourquestions selecting one from each of the four units. All questions carry equal marks.

Course outcomes

Course Outcome
At the end of the course, students will be able to:

RBT* Level

Recall aspects of the built environment and factors irnpacting the quality of life Ll(Remembering )
Understand the impact that civil Engineering projects have on the society at largeand on the global arena; and use resources efricientty and effectively.

L2 (Understanding)

Apply professional and responsibre judgement and take a Ieadership rore L3(Applying)
Examine the potential of civil Engineering for employment creation and itscontribution to the GDp L4(Analysis)

value the sustainability of the environment, including its aesthetics L5(Evaluating)

Formulate energy requirentent with the extent of infrastructure and analyze howthey are met, comparing the past present and furure.
L6( Creating)

Unit I

Introduction to course and overview; understanding the past to look into the future: preindustrial revolution days,Agricultural ievolution, first and second industrial revolutions, IT revolution; Recent major civil Engineering
breakthroughs and innovations; Present day world and future projections, Ecosystems in Society and in Nature; the
steady erosion in Sustainability; Global warming, its impact and possibre causes; Evaruating future requirements forvarious resources; GIS and applications for monitoring systems; Human Development Index and Ecological
Footprint of India vs other countries and analysis;Understanding the importance of civil Engineering in shaping andimpacting the world; The ancient and modern Marvels and wonders in the field of civil Engineering; Future visionfor Civil Engineering

Unit II
Infrastructure - Habitats, Megacities, Smart cities, futuristic visions; Transportation (Roads, Railways & Metros,Airports' Seaports' River ways, sea canals, Tunnels (below ground, under water); Futuristic systems (ex, HyperLoop)); Energy generation (Hydro, Solar (Photovoltaic, Solar chimney), wind, wave, Tidal, Geothermal, Thermalenergy); water provisioning; Telecommunication needs (towers, above-ground and underground cabring);
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Awareness ofvarious Codes & Standards governing Infiastructure development; Innovations and methodologies for

ensu ng Sustainabilitv;

Unit III
Environment-Traditional & futwistic methods; Solid waste management, Water purification, Wastewater trealment

& Recycling Hazardous waste treatrnent; Flood control (Dams, Canals, fuver interlinking), Multi-purpose water

projects, Atrnospheric pollution; Global warming phenomena and Pollution Mitigation measures, Stationarity and
: 

non-stationarity; Environmental Metrics & Monitoring; Other Sustainability measures; lnnovations and

methodologies for enswing Sustainability.

Built environment-Facilities management, Climate control; Energy efficient built environments and LEED ratings,

Recycling, Temperature/ Sound control in built environment, Securiq/ systems; Inteliigent/ Smart Buildings;

Aesthetics ofbuilt envionment, Role ofUrban Arts Commissions; Conservation, Repairs & Rehabilitation of

Structures & Heritage structures; Innovations and methodologies for ensuring Sustainability

Unit IV

Civil Engineering Projects - Environmental Impact Analysis procedures; Waste (materials, manpower, equipment)

avoidance/ Efliciency increase; Advanced construction techniques for better sustainability; Techniques for reduction

ofGreen House Gas emissions in various aspects of Civil Engineering Projects; New Project Management

paradigms & Systems (Ex. Lean Construction), contribution of Civil Engineering to CDP, Conhibution to

employment(projects, facilities management), Quality ofproducts, Health & Safety aspects for stakeholders;

-., Innovations and methodologies for ensuring Sustainability during Project development;

REFERENCE BOOKS

l. Ziga Turk (2014), Global Challenges and the Role of Civil Engineering, Chapter 3 in: Fischinger M. (eds)

Performance-Based Seismic Engineering: Vision for an Eanhquake Resilient Society. Geotechnical. Geological and

I Earthquak€ Engirieering, Vnl.32. Springer, Dordrecht

2. Brito, Ciampi, Vasconcelos, Amarol, Barros (2013) Engineering impacting Social, Economical and Working

Environment, l20th ASEE Annual Conference and Exposition

3. NAE Grand Challenges for Engineering (2006), Engineering for the Developing World, The

Bridge, Vol 34, No.2, Summer 2004.

4. Allen M. (2008) Cleansing the city. Ohio University press. Athens Ohio.

5. Ashley R., Stovin V., Moore S., Hurley L., Lewis L., Saul A. (2010). London Tideway

Tunnels Programme - Thames Turmel Project Needs Report - potential source control and

SUDS applications: Land use and retrofit options

6. http://www.thamestunnelconsultation.co.uk/consultation-documents.aspx

7. Ashley R M., Norvell R., Gersonius B., Walker L. (201l). Surface Water Management and Urban 6reen

Infrastructure. Review of Current Knowledge. Foundation for Water Research FR./R00 I 4

8. Barry M. (2003) Corporate social responsibility - unworkable paradox or sustainable Paradigm Proc ICE

Engineering Sustainabiliry 156. Sept Issue ES3 paper 13550. p 129-130
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9 Blackmore J M'' Plant R A J (2008). Risk and resilience to enhance sustainability with application to urban warersystems. J. Water Resources planring and Management. ASCE. Vol. 134, No. 3, May.

Course Articulation Matrix

POI Pc2 PO3 P04 PO5 PO6 PO7 PO8 PO9 PO l0

2

POI I POt2 PSOI PS02 PSO3

col 2 I 1J 2 2 2 I I 2 2 I
c02 I 2 I 1J I I

2

I 2
co3 I I I ) 3 1 2 I I I
c04 I I 2 3 I I I I 1 1

cos I I I J 2

I

co6 2 2 I 2 I I I 2 I
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r

Intr.oducJion to FI}id Mechanics

Sern-fV

General Course Information:

Course Outcomes

Course Code: PCC-CVE}0Z-T
Course Credits: 3

Mode: Lecture (L)
Type: PCC

Contact Hours: 3 hours(L)

Examination 03 hours.

Course Assessment Nlethods (Internal: 30; External: 70) Two minor test

20marks, class performance measured through percentage of lecture attended (4

assignments and quiz etc. (6 marks) and end semester examination of 70 marks.

each of
marks).

For the end semester examination. nine questions are to be set by the examiner. Question

number one will be conipulsory and based on the entire s1'llabus. It rvill contain seven short

answer type questions. Rest of the eight questions is to be given by setting two questions

from each of the four units of the syllabus. A candidate is required to attempt any other four

questions selecting one from each of the four units. All questions carry equal marks.

Srl. Course Outcome
At the end of the course, students rvill be able to:

RBT* Level

col Outline principles ofhydrostatics and explain the concept of buoyancy and state

of equilibrium
Ll(Remembering)

c02 Undersiand the properties of fluids and their behaviour under static and dynamic
conditions and measure fluid pressure in a manometer

L2 (Understanding)

co3 Use fluid measuring
mouthpiece

devices like venture meter. orifice meter, notches and L3 (Applying)

c04 Distinguish various types of flows and solve the problem on continuity equation,
sffeam function and velocity potential function

L4(Analysing)

co5 Evaluate Bernoulli's equation and use it to solve the problems of fluids L5(Evaluating)

co6 Formulate one-, two- lnd three-dimensional continuity equations in Cartesian
coordinates

L6(Creating)

Course Content

Unit I

Basic Concepts and Definitions - Distinction between a fluid and a solid; Density,Specific weight, Specific

gravity, Kinematic and dynamic viscosity; variation of viscosity with temperature, Newon law of viscosity; vapour

pressure, boiling point, cavitation; surface tension,capillarity, Bulk modulus of elasticity, compressibility.

Unit II
Fluid Statics - Fluid Pressure: Pressure at a point, Pascals law, pressure variation with temperature, density and

altituCe. Piezometer, U-Tube Manometer, Single Column Manometer, UTube Differential Manometer,

lvlicromanometers. pressure gauges, Hydrostatic pressure and force: horizontal, vertical and inclined surfaces.

Buoyancy and stability of floating bodies.

Unit III
Fluid Kinematics-Classification of fluid florv : steady and unsteady flow; uniform and non-uniform flow; laminar

and turbulent flow; rotational and irrotational flow; compressible and incompressible flow; ideal and real fluid flow;

23



one' two and three dimensional flows; Stream line,path line, streak line and stream tube; sheam funcrion, velocity
potential function. one-, two- and three -dimensional continuity equations in cartesian coordinates

Unit IV
Fluid Dynamics- Surface and body forces; Equations of motion - Euler,s equation; Bemoulli,s equadon -

derivation; Energy Principle; Practical applications of Bernoulli's equation : venturimeter, orifice meter and pitot
tubei Momentum principle; Forces exerted by fluid flow on pipe bend; vortex Flow - Free and Forced; Dimensional
Analysis and Dynamic Similitude - Definitionsof Reynolds Number, Froude Number, Mach Number, weber
Number and Euler Number; Buckingham's r_Theorem.

RXTERENCE BOOKS

l. Fluid Mechanics and Hydraulic Machines, Mahesh Kumar, pearson Education,20lg
2. Fluid Mechanics and Hydraulic Machine by R. K. Bansal

3. Fluid mechanics and Fluid power Engg. by D.S. Kumar
4' Fluid Mechanics and Machinery, c.S.P.ojh4 R. Bemdtsson and p. N. chadramouli, oxford universitv

Press, 2010

5. Hydraulics and Fluid Mechanics, p N Modi and s M Seth, standard Book House
6. Theory and Applications of Fluid Mechanics, K. Subramany4 Tata McGraw Hill
7. Fluid Mechanics with Engineering Applications, R.L. Daugherty, J.B. Franzini and E.J.

Course Articulation Matrix

POI PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 POl0 POl l PO 12 PSO I PSO2 PS03

col 3 2 I 2 I 2 I I I I

co2 2 I I 2 2
I 2 I

co3 2 2 I I I I I I

c04 I 2 2 J 2 2 2 I I 2 2
cos 2 J 2 2 I I 2 I I I I

co6 2 2 I 2 I 2 I 2 2 2 I
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Structural Analysis-l

Sem-IV

General Course Information:

Course Code: PCC-CVE}04-T
Course Credits: 3

Mode: Lecture

Type: PCC

Contact Hours: 3 hours (L)

Examination Duration: 03 hours.

Course Outcomes

Course Content

Unit-I

Analysis of stresses and strains:Anal1'sis of simple states of stresses and strains, elastic constraints. bencling
stresses, theory of simple bending, flexure formula, combined stresses in beams, shear stresses, Mohr's circle,
Principle stresses and strains, torsion in shafts and closed thin walled sections, stresses and strains in cylindrical
shells and spheres under internal pressure.

Theory of Columns: Slenderness ratio, end connections, short columns, Euler's critical buckling Ioads,
eccentrically loaded short columns, cylinder columns subjected to axial and eccentric loading.
Unit-II

Bending moment and shear force in determinate beams and frames: Definitions and sign conventions, axial
force, shear force and bending moment diagrarns.
Three hinged arches: Horizontal thrust, shear force and bending moment diagrams.

Unit-III

Deflections in beams: Introduction, slope and deflections in beams by differential equations, moment area method
and conjugate beam method, unit load method, Principle of virnral work, Maxwell's Law of Reciprocal Deflections.
Unit-IV

Analysis of statically determinate trusses: Introduction, various types, stability, analysis of plane trusses by
method ofjoints and method of sections. Analysis of space trusses using tension coefficient method.
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Course Assessment Methods (Internal: 30; External: 70) Trvo minor test each of
20marks, class perfornance measured through percentage of lecture attended (4 marks),

assignments and quiz etc. (6 marks) and end semester examination of 70 marks.

For the end semester examination. nine questions are to be set b1' the examiner. Question
number one will be compulsory and based on the entire svllabus. lt rvill contain seven short

answer fype questions. Rest of the eight questions is to be given by seuing trvo questions

from each of the four units of the syllabus. A candidate is required to attempt any other four
questions selecting one from each of the four units. All questions carry equal marks.

Srl. Course Outcome
At the end of the course, students will be able to:

RBT* Level

col Calculate deflection of statically determinate structures under various loading and
support conditions

L2 (Understanding)

c02 Apply basic boncepts of structural mechanics for the analysis of beams and frames L3(Applying)

co3 Examine the basic concepts of structural mechanics for the analysis of truss,
arches and cables, beams and columns

L4(Analysing)

co4 Selection of beam columns and strut subjected to various types of loads L5(Evaluating)



REFERENCE BOOKS
l. c's. Reddy, Basic strucfural Anarysis, pubrisher: Tata McGraw Hiil, 200r.

2. c.K. wang, Intermediate Structural Anarysis, McGraw Hill, rgg4.

3. B.G. Neal, Structurar theorems and their apprication, pergaman press., rg72.

4' Bhavikatti, Structural Analysis Volume - I, vikas publishers, 3rd edition, 200g.

5' Timoshenko and Young, Theory of Structures, Publisher: Tata McGraw Hill, 2009.

6' Nonies and wilbur, Elementary Structural Analysis, publisher: McGraw Hill. 1990.

7. Laursen H I, Structurar Analysis, pubrisher: McGrarv Hiil, l9gg.

Course Articulation Matrix

POI P02 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO l0 POI I POl2 PSOI PS02 PSO3

col 5 2 I 2 2 2 2 I I I 2 2
c02 J 2 2 2 2 I I J I

co3 J 3 2 2 I I I 2 2 2 J I 2
c04 2 J 2 2 2 I I I I 2 I 2
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General Course Information:

Course Code: PCC-CVE206-T

Course Credits: 3

Mode: Lecture (L)
Type: HSMC

Contact Hours: 3 hours (L)
Examination Duration: 03 hours.

Engineening Building and Drawing
Sem-IV

Course Assessment Methcrds (Internal: 30; External: 70) Trvo mincr test each of
20marks, class performance measured through percentage of lecture attended (4 marks).

assignments and quiz etc. (6 marks) and end semester examination of 70 marks.

For the end semester examination, nine questions are to be set by the examiner. Question
number sns \.vill be compulsory anci based on the entire syllabus. It will contain seven short

answer type questions. Rest of the eight questions is to be given by setting trvo questions

from each of the four units of the syllabus. A candidate is required to attempt any other four

questions selecting one from each of the four units. All questions carry equal marks.

Course Outcomes

Srl. Course Outcome
At the end of the course, sfudents will be able to:

RBT* Level

cor State the kind of material construction Ll(Remembering)

co2 Recognize different problems regarding material in a building L2( Understanding)

c03 Supervise building consffuctions L;1(Analy'zing)

co4 Plan and draw constructional details of diff,ering building components L6(Creating)

* Revised Bloom's Taxonomv

Course Contents
Unit-I

Masonry Construction:Introduction, various terms used, stone masonry-Dressing of stones" Classifications of
stone masonry, safe permissible loads, Brick masonry-bonds in brick work, laying brick r.vork, structural brick work-

cavity and hollor,v walls, reinforced brick work, Defects in brick masonry, composite stone and brick masonry, glass

block masonr,y.

Unit-II

Damp-Proofing and Water-Proofing:Defects and causes of dampness, prevention of dampness, materials used,

damp-proofing treatment in buildings, water proofing treatment of roofs including pitched roofs.

Roofs and Floors:T1pes of roofs, various terms used, roof trusses=king post truss, queen post truss etc.Floor

structures, ground, basement and upper floors, various types of floorings.

Doors and Windows: Locations, sizes, types of doors and windows, fixures and fastners for doors and windows.

Acoustics, Sound Insulation and Fire Protection:Classification, measurement and transmission of sound, sound

absorber, classification of absorbers, sound insulation of buildings, wall construction and accoustical design of
auditorium, fire-resisting properties of materials, fire resistant construction and fire protection requirements for

buildings.
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UniI-III

stones:classification' requirements of good structural stone, quarrying, blasting and sorting out of stones, dressing,sawing and porishing, prevention and seasoning of stone.
Brick and Tiles:classification of bricks, constituents of good brick earth, harmfur ingredients, manufacturing ofbricks, testing of bricks.

Tiles: Terra-cotta' manufacturing of tiles and terra-corra. t),'pes of terra-cotta. uses of terra-cotta.
Limes' cement and Mortars:classification of lime, manufacturing, artificial hydraulic lime, pozzolona, testing ofIime' storage of lime' cements composition, t)?es of cement, manufacturing of ordinary portland cement, testing ofcement, special Upes of cement, storage of cement.
Mortars: Definition, proportions of lime and cenlent mortars, mortars for masonry and prastering.
Unit-IV

Timber: classification of timber, structure of timber. seasoning of timber, defects in timber, fire proofing of timber,plywood' fiberboard, masonite and its manufacturing, irnportant Indian timbers.
Ferrous and Non-Ferrous Metals:Definitions, manufacturing of cast iron, manufacturing of steer from pig iron,types of steel, marketable form of steel, manufacturing of aluminium and zinc.
Paints and varnishes: Basib constituents of paints. types of paints, painting of wood, constituents of varnishes,characteristics and fypes of varnishes.

Plastic:Definition, classification of plastics, composition and raw materiars, manufacturing, characteristics and uses,polymerization, classification, special varieties.

REFERBNCE BOOKS:

I Building,construction, Sushir Kumar, Standard pubrishers, New. Derhi2 Building Construction by B'c.Punmia, Lakshmi pubrication pw. Ltd, Nerv Derhi3 Building Material by S'c'Rangawalacharotra Brorhs. Stail Anand.TursiSadan, Station Road (w. Rairway)4 Construction Engineering, y.S. Sane

5 Building construction, Gurcharan singh, Standard pub., N. Derhi.

Course Articulation Matrix

POI P02 PO3 PO4 PO5 PO6 Po-7 PO8 PO9 POl0 POI I PO 12 PSO I PS02 PS03

COI J 2 aJ 2 J I I 3 J 2 2 2
?

I

Jc02 J 2 2 2 2 I 2 I I 2 2 2
?
2

co3 3
a
J

2 J 2 J I I aJ J 3 2

2

c04 J
J I

2 5 J J 2 2 2 aJ 2 2 I 3 2
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General Course Information :

Ccurse Code: PCC-CVE208-'I
Course Credits: 3

Iv'lode: Lecture (L)
Tlpe: PCC

Contact Hours: 3 hours (L)
Examination Duration: 03 hours.

Environmental Engg.

Sern-lV

Course Assessrnent illethods (Internal: 30; External: 70) Trvo rninor test each of
20rnarks. class perfornance measured through percentage of lecture attended (4 marks),
assignments and quiz etc. (6 marks) and end sernester examination of 70 marks.

For the end semester exarnination, nine questions are to be set b1' the examiner. Question
nurnber one rvill be compulsory and based on the entire sy'llabus. It u ill contain seven short
answer fvpe questions. Rest of the eight questions is to be given by setting two questions
from each of the four units of the syllabus. A candidate is required to attempt any other four
questions selecting one from each of the four units. All questions cany equal marks.

Course Outcomes

Course Content

UNIT I

Water: Water Supply sYstems: Need for planned rvater supply schemes, Sources of Water, S/ater demand and

Potable, industrial and agricultural water requirements. Components of rvater supply system; Transmission of ryvater,

Distribution system. Various valves used in WS systems, service reservoirs and design.

UNIT II

Servage: Domestic and Storm water, Quantity of Servage, Sewage flow variations.

Conveyance of sev!'age: Sewers, shapes design parameters, operation and maintenance of sewers, Selvage pumping;
Sewerage , Sewer appurtenances, Design of sewerage systems

Storm water: Quantification and design of Storm water: Sewage and Sludge, pollution due to improper disposal of
sewage, National River cleaning plans, recycling of sewage luality requirements for various purposes.

UNIT III
Air :Composition and properties of air, Quantification of air pollutants, Monitoring of air pollutants, Air pollution -
occupational hazards, Urban air pollution: automobile pollution, Chemistry of combustion, Automobile
engines, quality of fuel, operating conditions and interrelationship.Air qualify standards, Control measures for Air
pollution, construction and Iimitations

Srl. Course Outcome
At the end of the course, students will be able to:

RBT* Level

cor Identifo and describe various elements of rvater supply, sewerage and air & noise

pollution

Ll (Remembering)

c02 Differentiate between various types of pollutants with their sources, effects on

environment and quantifications

L2 (Understanding)

co3 Analyze the effects of different kinds of pollution and outline their respective
measures for treatment

L4(Analr,zing)

c04 Design and compare sewerage systems and storm water drains L6(Creating)
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UNIT IV

Noise:Basic concept, measurement, effects and various control methods

Case studies on Pollution(Air, Water, Noise)

REFERENCE BOOKS

L Environmental pollution control Engineering.c. S. Rao

2. Environrnental Engineering, Vol. I ,S.K Garg,.Khanna publishers. Nerv-Delhi.(1990)
3' Environrnental Engineering b)'FI.S.Peav1', D.R.Row'e. G.Tchobanoglous: 1991, Tata-Mcgrarv Hill
4' Introduction to Environmental Engineering by P. Aarne Vesilind, Susan M. Morgan,Thompson /

Brooks/Cole; Second Edition 2009

5' Introduction to Environmental Engineering, Vesilind. pws publishing Company 2000
6. Water Supply and Sewerage, E.W. Steel

7. CPHEEO Manual on Water Supply & Treatnrenr

8' Manual on water Supply and Treatment. (latest Ed.), lu{inistry of works & Housing,New Delhi.
9' Integrated Solid Waste Management. Tchobanoglous, Theissen & Vigil. McGraw Hill publication

Course Articulation Matrix

POI PC2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 POt0 POI I POr2 PSO I PS02 PS03

cor ) 2 J I ) I

cC2 I 2 i 2 2 J I 2 2

co3 2 J ,2
I I I 2

1L

2

co4 J 2 J 2 2 J 2 I 3 )
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Introduction to Fluid Mechanics Lab

Sem-IV

General Course Information:

Course Outcomes

Course Code: PCC-CVE20Z-P

Course Credits: I
N{ode: Practical (P)

Type: PCC

Contact Hours: 2 hcurs (P)

Examination Duration: 03 hours.

Course Assessment il{ethods (Internal: 30; External: 70) Trvo minor test each of
20marks, class performance measured through percentage of lecture affended (4 marks),

assignments and quiz etc. (6 marks) and end semester examination of 70 marks.

For the end semester examination, nine questions are to be set by the examiner. Question

number one will be compulsory and based on the entire syllabus. It will contain seven shor-t

answer tvpe questions. Rest of the eight questions is to be given by setting two questions

from each of the four units of the syllabus. A candidate is required to attempt any other four

questions selecting one from each of the four units. All questions carry equal marks.

Srl. Course Outcome
At the end of the course, students will be able to:

RBT* Level

col Basic properties of fluids and its application. Ll (Remembering)

c02 Understand Various conditions in respect to the flow of fluids and the concept of
floating bodies.

L2 (Understanding)

co3 Analyse Flow measuring techniques and equipments with theories of fluid flow. L4(Analyzing)

c04 Formation of hydraulic models and modules and dimension analysis of fluids. L6(Creating)

I

2

J

4

6

i
8

9

l0

il
12

l3

LIST OF EXPERIMENTS:

To determine meta-cenffic height of the ship model.

To verif,,the Bemoulli's theorem.

To determine coefficient of discharge for an Orifice-meter.

To determine coefficient of discharge of a venture-meter.

To determine the various hydraulic coefficients of an Orifice (C6, Cc, Cv).

To determine coefficient of discharge for an Orifice under variable head.

To calibrate a given notch.

To determine coefficient of discharge for a mouth piece.

Drarving of a flow-net by Viscous Analogy Model and Sand Box Model.

To study development of boundary layer over a flat plate.

To study velocity distribution in a rectangular open channel.

Velocity measurements by current meter, float, double float (demonskation only).

Experiment on Vortex formation (demonstration only).

REFERENCES:

l. Fluid Mechanics and H.v-draulic Machine by R. K. Bansal
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2. Fluid mechanics and Fluid pow,er Engg. by D.S. Kumar
3' Fluid Mechanics and Machinerv, c.s.P.ojha, R. Berndtsson and p. N. chadramouli, oxford Universiry

Press, 2010

4' Hydraulics and Fluid Mechanics, P N Modi and S M Seth, Standard Book House
5' Theory and Applications of Fluid Mechanics, K. Subramanya, Tata McGraw Hill
6' Fluid Mechanics with Engineering Applications, R.L. Daugh..ry-, J.B. Franzini and E.J.

Course Articulation Matrix

POI P02 PO3 P04 PO5 PO6 PO7 PO8 PO9 PO l0 POI I POt2 PSO I PSO2 PS03

col J 2
I I

c02 2 J I
I I 2

co3 2 J
2 J 2 I

co4 I 2 J 2 I
2 I I 2 J
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Structural Analysis-I Lab

Sem-IV

Course Code: PCC-CVEZA -P

Course Credits: 1

Mode: Practical(P)

Type: PCC

Contact Hours:2 hours (L)
Examination Duration: 03 hours.

General Course Information:

Course Att*5r.rrt Nl.thods (inieinat: 30; External: 70) Two minor test each of

2$marks. class performance measured through percentage of lecture attended (4 marks),

assignments and quiz etc. (6 marks) and end semester examination of 70 rnarks.

For the end semester examination, nine questions are to be set by the examiner. Question

number one will be compulsory and based on the entire syllabus. It rvill contain seven short

answer tvpe questions. Rest of the eight questions is to be given by setting two questions

from each of the four units of the syllabus. A candidate is required to attempt any other four

questions selecting one from each of the four units. All questions can)'equal marks.

Course Outcomes

Srl. Course Outcome
At the end of the course, students will be able to:

RBT* Level

col Basic application of mechanics involved commonly in the structures. Ll (Remembering)

coz Apply the process of agitation on the structures.to get the desired values of the

resultant action

L3 (Applying)

co3 Various techniques to analyse the structures following the slope and deflection
approach.

L4(Analyzing)

co4 Formulate ffusses or forces in each member of trusses using simplified approach. L6(Creating)

LIST OF EXPERIMENTS:

l. Verification of reciprocal theorem of deflection using a sinply supported beam.

2. Verification of moment area theorem for slopes and deflections of the beam.

3. Deflections of a truss- horizontal deflection & vertical deflection of various joints of a pin- jointed truss.

4. Elastic displacements (vertical & horizontal) of curved members.

5. Experimental and analytical study of 3 hinged arch and influence line for horizontal thrust.

6. Experimental and analytical study of behavior of sffuts with various end conditions.

7. To determine elastic properties of a beam.

8. Uniaxial tension test for steel (plain & deformed bars)

g. Uniaxial compression test on concrete & bricks specimens

Text Books:

l. Experimental Methods in Structural Mechanics Kukreja C B andSastry V V

2. C.S. Reddy, Basic Structural Analysis, Publisher: Tata McGraw Hill, 2001.

3. C.K. Wang, Intermediate Structural Analysis, McGraw Hill, 1984.

4. B.G. Neal, Strucfural theorems and their application, Pergaman Press., 1972.
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5' Bhavikaui' Stmcrural Analysis volume -- I. vikas pubiishers. 3rd eclition. 200g

Course Articulation Matrix

POI PC2 PO3 PO4 PO5 PO6 PC-7 PO8 PO9 POl0 POI I PO12 PSOI PS02 PSO3

col J 2 I
I

2 I Ic02 J 2 2 I
I I 2 I

c03 I 2 2 I I
I I 3 I 2c04 I 2 3 I
I I I 2 -)
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Engg.Building and Drawing Lab

Sem-IV

Course Assessment Methods (Internal: 30; g*t.
20marks, class perforrnance measured through percentage of lecture attended (4
assignments and quiz etc. (6 marks) and end semester examination of 70 marks.

each of
marks),

Course Code: PCC-CVE20G-p
Course Credits: I
Ivlode: Drarving(D)
Tvpe: PCC

Coniact Hours: 2 hours (L)
Examination Duration: 03 hours.

Course Outcomes

For the end semester examination, nine questions are to be set by the exaniiner. euestion
number one will be compulsory and based on the entire syllabus. It will contain seven short
answer type questions. Rest of the eight questions is to be given by setting trvo questions
from each of the four units of the svllabus. A candidate is required to affempt any other four
questions selecting one from each of the four units. AII questions carry equal marks.

General Course Information:

Srl. Course Outcome
At the end of the course, students rvill be able to:

RBT* Level

COI State the kind of material construction

Recognize different problems regarding material in a building

L I (Remembering)

c02

co3

L2( Understanding)

Supervise building constructions

PIan and draw constructional details of differing building components

L4(Analyzing)

c04
L6(Creating)

List Of Drarving

l. Different brick masonary bonds

2. Different types pf trusses

3. Different types of doors and windows

4. Different fypes of defects in timber

5. Plan of a building

REFERENCE BOOKS:

I

2

_1

4

5

Building consrruction, Sushil Kumar, Standard publishers, New. Delhi
Building Construction by B.C.Punmia, Lakshmi Publication pvt. Ltd, New Delhi
Building Material by S.c.Rangawalacharorra Broths. Stail Anand.Tulsisadan, Starion Road (w. Raihvay)
Construction Engineering, y.S. Sane

Building construction, Gurcharan singh, Standard pub., N. Derhi.
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Course Articulation Matrix

POI PC2 PO3 P04 POs PO6 PO7 PO8 PO9 PO 10 POI I PO12 PSO I PS02 PS03

cot 3 2 J ) J 1 J 2 2 ) 2 J

c02 J 2 2 2 2 I 2 I 2 ) 2 2 I J

co3 3 2 J 2 J J J J ) 1 I

c04 aJ 2 J J J 2 ) 2 J 2 2 2 J 2
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Environmental Engg. Lab

Sem-IV

General Course Information

Course Code: PCC-CVE208-P

Course Credits: I

lv{ode: PRACTICAL(P)
Type: PCC

Contact Hours: 2 hours (P)

Examination Duration: 03 hours.

Course Assessment Methods (Internal: 30; External: 70) Trvo minor test

each of 20marks, class perforrnance measured through percentage of lecture

attended (4 marks), assignments and quiz etc. (6 marks) and end semester

examination of 70 marks.

For the end semester examination, nine questions are to be set by the examiner.

Question number one will be compulsory and based on the entire syllabus. It
rvill contain seven short answer qype questions. Rest of the eight questions is to

be given b1' setting trvo questions from each of the four units of the syllabus. A
candidate is required to attempt any other four questions selecting one from

each of the four units. All questions carr),equal marks.

Course outcomes

S. No. Course outcomes

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

RBT* Level

col Identiff physical, chemical
wastervater

and biological characteristics of water and L2(Understanding)

c02 Solve optimum dosage of coagulant L3(Applying)
c03 Evaluate break - point chlorination L5(Evaluating)

c04 Formulate the quality of water and wastervater L6(creating)
*Revised Bloom's Taxonomy

Detailed Syllabus:
L Determination of pH.

2. Determination.of Conductivity.

3. Determination of Acidity of waste water.

4. Determination of Alkaliniry of waste r*/ater.

5. Detemrination of Chlorides.

6. Determination of Hardness of waste water.

7. Determination of Fluorides in waste rvater

8. Determination of Available Chlorine in bleaching powder.

9. Conducting Break Point Chlorination Test.

10. Determination of Residual Chlorine.

I L Determination of Dissolved Oxygen.

12. Determination of Chemical Oxygen Demand of lvaste water

13. Determination of Biochemical Oxygen Demand of waste water

i4. conducting Jar test for determining optimum dosage of coagulant.

15. Determination of Total Solids, Total Dissolved Solids & Settelable Solids.

REFERENCE BOOKS
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Standard methods for the examination of water and wastewater. Qal2).2 I st Edition, washington: APHA.

Cou rse Articulation I\{atrix:

POI PO2 PO3 P04 POs PO6 Po-7

2

PO8 PO9 POr0 POrl PO I2 PSO I PS02 PS03
col I J 1

I
2 I 2

c02 I 2 J ,)
I )

c03 I 2 3 I I 2 I 2 I J

c04 I 2 -1 I )
2 t

I 2 J
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General Course Information:

Advanced Fluid Mechanics

Sem-V

Course Assessment Methods (Internal: ;10; External: 70) Two minor test each of
2Omarks, class performance measured through percentage of lecture attended (4 marks).

assignments and quiz etc. (6 marks) and end semester examination of 70 marks.

For the end semester examination, nine questions are to be set by the examiner. Question
number one lvill be compulsory and based on the entire syllabus. It rvill contain seven short

ans\ver type questions. Rest of the eight questions is to be given by seuing two questions

from each of the four units of the syllabus. A candidate is required to affempt any other four

questions selectin,g one from each of the four units. All questions carr)'equal marks.

Course Code: PCC-CVE30l -T

Course Credits: 3

Mode: Lecture (L)

T.vpe: Core Course

Contact Hours: 3 hours (L)

Examination Duration: 03 hcurs.

Course outcomes

Sr. No. Course outcomes
At the end of the course students rvill be able to:

RBT Level

cor lliustrate drag and lift coefficients L2(Understandins)
c02 Demonstrate flow profiles in channel transitions and analyze hydraulic

transients
L3(Applying)

c03 Analyze compressible florvs of liquids and gases L4(Analvzins)
c04 Des gn the working proportions of hydraulic machines L5(Evaluatins)
co5 Des gn channels L6(Creatins)

Course Contents

UNIT-I

Laminar Flow:Navier Stoke's equation, Laminar flow between parallel plates, Couette flow, Iaminar florv through

pipes-Hagen Poiseuille law, laminar flow around a sphere-Stokes'law.

Florv through pipes: Types of florvs-Reynold's experiment, shear stress on turbulent florv, 5oundary layer in pipes-

Establishment of flow, velociry distribution for turbulent flow in smooth and rough pip"s, resistance to flow of fluid

in smooth and rough pipes, Stanton and M6ody's diagram. Darcy's rveisbach equation, other energy losses in pipes,

loss due to sudden expansion, hydraulic gradient and total energy lines, pipes in series and in parallel, equivalent

pipe, branched pipe, pipe networks, Hardy Cross method, water hammer.

Unit-II

Drag and Lift:Types of &ug, drag on a sphere, flat plate, cylinder and airfoil, development of lift on immersed

bodies like circular cylinder and airfoil.

Open Channel Flow:Type of flow in open channels, geometric parameters of channel section, uniform flow, most

economical section (rectangular and trapezoidal), specific energy and critical depth, momentum in open channel,

specific force, critical flow in rectangular channel, applications of specific energy and discharge diagrams to channel

transition, metering flumes, hydraulic jump in rectangular channel, surges in open channels, positive and negative

surges, gradually varied flow equation and its integration, surface profiles.

Unit-III
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compressible flow:Basic relationship of thermodynamics continuity, momentum and energy equations,
propagation of elastic waves due to compression of fluid, Mach number and its significance, subsonic and
supersonic flows, propagation oferastic wave due ro disturbance in fluid mach cone, stagnation pressure.

Unit-IV

Pumps and rurbines: Reciprocating pumps. their ty'pes. rvork done by single and double acting pumps. centrifugal
pumps' components and parts and working, types, heads of a pump-statics and manometric heads,. Force executed
by fluid jet on stationary and moving flat vanes, Turbines-classifications of turbines based on head and specific
speed, component and working of Pelton wheel and F-rancis turbines, cavitation and setting of turbines.

REFERENCE BOOKS:

I Fluid Mechanics and Hydraulic Machines , Mahesh Kumar, pearson Education ,2019
2 Hydraulics & Fluid Mechanics by p.N.Modi and S.M.Seth

2. Fluid Mechanics by R. K. Bansal

3. Flow in Open Channels by S.subraminayam

4- Introduction to Fluid Mechanics by Robert N.Fox & Alan T.Macnold
Course Articulation Matrix:

POI P02 PO3 P04 POs PO6 PO7 PO8 PO9 POIO POI I PO12 PSOl PS02 PSO3col 't 2 3
2 Ic02 J 2 J I 2 2 2 J I 2

I

co3 J I 2

I

2 J 2c04 I 3 I 2 2 2 3 Icos 2 J
2 2 J I
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Structu ra,l Analysis-II

Sern-V

General Course Information:

Course outcomes

Unit-I

Statically Indet'erminate Structures: Introduction, Static and Kinematic Indeterminacies, Castigliano,s theorems,
Strain energy method, Analysis of frames rvith one or two redundant members using Castigliano,s 2n theorem.
Unit-II

Slope deflection and moment Distribution Methods: Analysis of continuous beams & portal frames, portal
frames with inclined members.

Unit-IlI

Column Analogy i\{ethod:Elastic centre, Properties of analogous column, Applications to beam & frames.
Analysis of rwo hinged Arches:Parabolic and circular Arches, Bending Moment Diagram for various loadings,
Temperafure effects. Rib shortening, Axial thrust and Radial Shear force diagrams.
Unit-IV

unsymmetrical Bending: Introduction centroidal principal axes of sections, Bending stresses in beam subjected to
unsymmetrical bending, shear centre, shear centre for channel, Angles and Zsections.

Course Code:PCC-CVE303-T
Course Credits: 3

lvlode: Lecture (L)
Type: PCC

Contact Hours: 3 hours (L)

Examination Duration: 03 hours.

Course Assessment Methods (Internal: S0; f*tC.
20marks, class perfonnance measured through percentage of lecture attended (4 marks),
assignments and quiz etc. (6 marks) and end semester examination of 70 marks.

For the end semester examination, nine questions are to be set by the examiner. euestion
number one will be compulsory and based on the entire syllabus. It will contain seven short
anslver type questions. Rest of the eight questions is to be given by setting two questions
from each of the four units of the syllabus. A candidate is required to attempt any other four
questions selecting one front each of the tbur units. All questions carry equal marks.

S. No Course outcomes

At the end of the course students rvill be able to:

RBT^ Level

col rxptatn )utilcaily mdeterTnrnate structures

Analogy Method in structural anaiysis

L2( Understanding)

Wcoz

c03 L4(Analyzing)
c04 Evaluare Denolng stresses ln beam subjected to Unsymmetrical Bending L5(Evaluating)

co5
L6 (Creating)
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#Jl'#H:::::l;:;:il',T#i,:::#ll'rmrv roaded cab,es, remperarure sresses, three hinged

Rcference Books:

l ' Statically Indeterminate Structures, c.K. wang, McGraw Hill Book co., New york2' Advanced Structurar Anarysis, A.K. Jain. Nem chand & Bros.. Roorkee
3' Indeterminate strucfures, R.L. Jindar, S. Chand & co., Nerv Derhi
4' Theory of structures' vol' I, s'P' Gupta & G.S.pandit, Tata McGrarv Hiil, Nerv Derhi.

Course Articulation Matrix:

POI PC2 PO3 PO4 POs PO6 PO7 PO8 PO9 POl0 POI Icol 2 2 I
PO12 PSOl PS02 PS03) I

cC2 2 2 2 I

I
2 2 2 I

co3 2 2 I 2 I2

;J
;
J

2

,
2

,
2

;J
t

co4 2 2

,

I 2 2 2

;
Jcos 2 I 2 32 2

I 2 -a
J aJ -J
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Surveying -II
Sem-V

Course Code: PCC-CVE305-T

Course Credits: 3

Ivlode: Lecture (L)
Tyne: PCC

Contact Hours: 3 hours (L)

Exarnination Duration: 03 hours.

Ceneral Course I nformation:

Course outcomes

Course Assessment il{ethods (Internal: 30; External: 70) Two minor test each of
20marks, class perforrnance measured through percentage of lecture affended (4 marks),

assignments and quiz etc. (5 marks) and end semester examination of 70 marks.

For the end semester examination, nine questions are to be set by the examiner. Question

number one wiil be compulsory and based on the entire syllabus. It will contain seven short

answer type questions. Rest of the eight questions is to be given by setting two questions

from each of the four units of the syllabus. A candidate is required to attempt any other four

questions selecting one from each of the four units. All questions carry equal marks.

S. No. Course outcomes

At the end of the course students u'ill be able to:

RBT- Level

col Understand rnathematical adjustment of accidental errors involved in surveying

measurernents

L2(Understanding)

c02 Ca.ry'out a geodetic survey, taking accurate measurements using instruments

and adjusting the traverse

L3(Applying)

co3 Plan a surve)'for applications such as road alignment and height of the building L4(Analyzing)

c04 lnterpret survey data and plot topographical maps L5 (Evaluation)

co5 Create height maps and contours using photogrammetric measurements L6 (Creating)

Course Contents

Unit-I

Trigonometrical Levelling: Introduction,

object inaccessible, geodetical obsen'ation,

height and distances-base of the object accessible, base of

refraction and curvature, axis signal correction, difference in

elevation between two points.

Triangulation: Triangulation systems, classification, strength of figure, selection of triangulation

stations, grade of triangulation, field work of triangulation, triangulation computations, introduction to

E.D.M. instruments. '

Unit-II

Survey Adjustment and Treatment of Observations: Types of errors, definition of rveight of an

observation, most probable values, law of accidental errors, Iaw of rveights, determination of probable

error (different cases with examples) principle of least squares, adjustment of triangulation figures by

method of least squares.
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Unit-I[
Astronomy: Definitions of astronomical terms. star at elongation, star at prime vertical star at horizon.
star at culmination, celestial coordinate systems. Napier's rule of circular parts, various time systems:
sidereal, apparent, solar and mean solar time, equation of tirne-its cause.

Unit-tV

Elements of Photo-grammetly: Introduction: t'pes of photographs. R-pes of aerial photographs. aerial
camera and height displacements in vertical photograplis, stereoscopic vision and stereoscopies, height
determination from parailax measurement, flight pranning

Introduction of remote sensing and its systems: concept of G.I.S and G.p.s. -Basic components. data
input. storage & output.

REFERENCE BOOKS:

l. Surveying Vol.2 by B.C.punmia

2. Surveying Vol.3 by B.C.punmia

3. Surveying yol2 by T.p.Kanitkar

4. Higher Surveying by A M Chandra

Course Articulation Matrix:

POI PC2 PO3 PO4 POs PO6 PO7

-

PO8 PO9 POl0 POl l PO l2 PSO I PS02 PS03cot 2 I I I I
I 2 I IcC2 2 2 2 2 2
I 2 2 2c03 2 2 2 2 2
I 2 2 -J a

Jc04 2 2 2 2 2
I 2 3 -J 3cos 3 2 2 2 2
1 2 3 3 3
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General Course Information:

Course Code: PEC-CVE307-T

Course Credits: 3

Ir4ode: Lecture (L)
Tvpe: PCC

Contact Hours: 3 hours (L)
Examination Duration: 03 hours.

Design of Concrete Structures-l

Sem-V

Course Assessment lHethods (Internal: 30; External: 70) Trvo minor test

each of lOmarks- class performance measured through percentage of lecture

attended (4 marks)- assignments and quiz etc. (6 marks) and end semester

exarnination of 70 marks.

For the end semester examination- nine questions are to be set by the examiner.

Question number one will be compulsory and based on the entire syllabus. It
rvill contain seven short answer fype questions. Rest of the eight questions is to

be given by setting trvo questions from each of the four units of the syllabus. A
candidate is required to attempt any other four questions selecting one from

each of the four units. All questions carry equal marks.

Course outcomes

S. No. Course outcomes

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

RBT* Level

col Recall various aspects of the Design of concrete sffuctures Ll (Remembering)

c02 Explain the basic and aoplication aspects of design of concrete structures L2 (Understanding)

c03 Choose appropriate design of different type of concrete structures for different
t1'pe of civil work.

L3 (Applying)

c04 Examine Limit State of Collapse for flexure- Shear- bond torsion and

compression etc.

L4 (Analyzing)

co5 Designdifferent type of concrete structures for various types of civil work. L6 (Creating)

*Revised Bloorn's Taxonomy

Course Contents

UNIT I

Introduction: Reinforced concrete- definition- properties of materials- grades of concrete and reinforcing steel-

stress-strain curves- permissible stresses- shrinkage- creep- design philosophies rvorking stress clesign- ultimate

strength and limit state design method.

Limit State Design Method: Introduction- Limit States- Characteristic values- characteristic strength- characteristic

loads- design values for materials and loads- factored loads.

UNIT II

Limit State of Collapse (Flexure): Types of failures- assumptions for analysis and design of singly reinforced-

doubly reinforced sections- and flanged sections- Design of Lintels- Design of one-way slabs and two-way

rectangular slabs- Circular slabs: Slabs with different edge conditions

Limit State of Collapse (Shear- bond and torsion): Introduction - Design for shear- structural components

subjected to torsion- design of rectangular beam section for torsion- development length- continuation of
reinforcement (beyond cut off points).
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Limit State of Collapse (Compression): Columns and their classification- reinforcement in columns- assurnptions-

short and long (both tied and helical) columns subjected to axial load- short columns subject to axial- uniaxial and

biaxial bending- Interaction Diagrams

UNIT III
Limit State of Serviceability.' Deflection- effective span to effective clepth ratio- modification facrors for singly

reinforced- doubly reinforcement and flanged beams- crack fbrmation and its conrrol.

UNIT IV

Limit State Design of miscellaneous structures: Design of isolated footings- Design of staircases.

Introduction to Working Stress Design Method:Application of SP l6 and Detailing of Reinforcemenr: Use of
SP: 34- Codal Provision for RC Elements: (l) General (ll) for ductilit-v

REFERENCE BOOKS:

l. Design of Reinforced Concrete Structures-P.Dayararnam-Oxford& IBH pub.-N.Delhi.

2. Reinforced Concrete-Limit State Design- A.K.Jain- Nem Chand &Bros.-Roorkee.

3. ReinforcedConcrete-l.c.Syal&A-K-Goel-A.H-wheeler&Co.Delhi.

4. Reinforced concrete Design- S.N.Sinha- TMH pub.-N.Delhi.

5. SP-I6(5&T)-1980-'Design Aids for Reinforced Concrete to 15:456- BIS- N.Delhi.
6' SP-34(S&T)-1987'Handbook on Concrete Reintbrcement and Derailing'- BIS- N.Delhi.
7 . Reinforced concrete Design - pillai and Menon- TMH- New Delhi.

Course Articulation Matrix:

POI P02 PO3 P04 PO5 PO6 PO7 PO8 PO9 PO l0 POl l POr2 PSO I PS02 PS03

col 2 2 I I I I 2 2

cC2 2 2 I I 2 I )

c03 2 2 J 2 2 2 2 ) J J

c04 2 2 J J 2 I 2 2 J 3

co5 2 2 J J I I 2 3 J 3
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General Course lnformation:

Advanced FIuid lVlechanics Lab

Sem-V

Course Assessment Methods (Internal: 30; External: 70) Two minor test each of
2Omarks, class perfonnance measured through percentage of practical attended (4 marks),

assignments and quiz etc. (6 marks) and end semester examination of 70 marks.

For the end semester examination, nine questions are to be set by the examiner. Question
number one will be compulsory and based on the entire syllabus. It will contain seven short

answer tvpe questions. Rest of the eight questions is to be given by setting fwo questions

from each of the four units of the syllabus. A candidate is required to attempt any other four
questions selecting one from each of the tbur units. All questions carry equal marks.

Course Code: PCC-CVE301 -P

Course Credits: i

Mode: Practical (P)

Ty'pe: PCC

Contact Hours:2 hours (P)

Examination Duration: 03 hours.

Course outcomes

S. No. Course outcomes

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

RBT'Level

col Explain basic properties of fluids and its application. L2(Understanding)

co2 Employ various conditions in respect to the flow of fluids and the concept of floating

bodies.

L3(Applying)

co3 Examine properties and functioning of centrifugal pump. L4(Analyzing)

co4 Determine the flow in various pipe fittings. L5(Evaluating)

cos To develop the momentum characteristics of a given jet. L6(Creating)

I

2

J

4

5

6

7

8

9

l0

LIST OF EXPERIMENTS:

To determine the coefficient of drag by Stoke's larv for spherical bodies.

To study the phenomenon of cavitation in pipe florv.

To determine the critical Reynold's number for flow through commercial pipes.

To determine the coefficient of discharge for flow over a broad crested weir.

To study the characteristics of a hydraulic jump on a horizontal floor and sloping glacis including friction

blocks.

To study the scouring phenomenon around a bridge pier model.

To study'the scouring phenomenon for flow past a spur.

To determine the characteristics of a centrifugal pump.

To study the momentum characteristics of a given jet.

To determine head loss due to various pipe fittings.

REFERENCE BOOKS:
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l. Hydraulics & Fluid Mechanics by p.N.Modi and S.M.Seth

2. Fluid Mechanics by R. K. Bansal

3. Flow in Open Channels by S.subraminayam

4' Introduction to Fluid Mechanics by Robert N.Fox & Alan T.lMacnold

egUq Articulation Matrix:
POI PC2 PO3 PO4 POs PO6 PO7 PO8 PO9 POl0 POl l PO l2 PSO I PSO2 PS03

col 2 I
1 I 2 I 2 I I

cC2 2 I I 2 I I ) I I I
c03 ') 2 2 2 I I

i
2

1

I 2 2
co4 2 2 2 2 I

2
,'
J J

cos 2 2 2 2 1
1 2 2 3 3
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General Course Information :

Course Code: PCC-CVE303-P
Course Credits: 1

Ir4ode: Practical (P)

Ti,'pe: PCC

Contact Hours: 2 hours (P)

Examination Duration: 03 hours.

Structural Analvsis-Il Lab

Sem-V

Course Assessment Methods (Internal: 30; External: 70) Two minor test each of
20rnarks, ciass performance measured through percentage of practical attended (4 marks),
assignments and quiz etc. (6 rnarks) and end semester examination of 70 marks.

For the end semester examination, nine questions are to be set by the examiner. Question
number one rviil be conrpulsory and based on the entire sl,llabus. It will contain seven short
answer type questions. Rest of the eight questions is to be given by setting trvo questions

from each of the four units of the syllabus. A candidate is required to attempt any other four
questions selecting one from each of the four units. All questions carry equal marks.

Course outcomes

Sr. No Course outcomes

At the end of the course students rvill be able to:

RBT Level

cor Basic application of mechanics involved commonll, in the structures. L2(Understanding)

c02 Get the desired values of the resultant action in response to the agitation on the
strucfures.

L3(Applying)

co3 Various techniques to analyse the structures follorving the slope and deflection
approach.

L4(Analyzing)

c04 Evaluation of trusses or forces in each member of trusses using simplified approach. L5(Evaluating)

co5 Develop qualitative diagrams showing the displaced shape, bending moments L6(Creating)

LIST OF EXPERIMENTS: 
., .

l. Experiment on a two hinged arch for horizontal thrust & influence line for Horizontal thrust

2. Experimental and analytical study of a 3-bar pin-jointed rruss.

3. Experimental and analytical study of deflections for unsymmetrical bending of a Cantilever beam.

4. Begg's deformeter- verification of Muller Breslau principle.

5. Experimental and analytical study of an elastically coupled beam.

6. Sway in portal frames - demonstration.

7. To study the cable geometry and statics for different loading conditions.

8. To plot stress-strain curve for concrete.

Reference Books:

Statically Indeterminate Structures, c.K. wang, McGraw Hill Book co., New york

Advanced structural Analysis, A.K. Jain, Nem chand & Bros., Roorkee

Indeterminate Structures, R.L. Jindal, s. chand & co., New Delhi

l.

3.
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4. Theory of Structures, Vol. I, S.P. Gupta & G.S.Pandit, Tata McGraw Hill. New Delhi.

Cou rse Articulation lVlatrix:

POr PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 POl0 POll PO 12 PSOl PSO2 PS03

col J 2 I I 2 I

coz J 2 2 I I 2 I

co3 I 2 2 I 1 I I ) 2

co4 I 2 J J 1 I I 2 J

cos I 2 J J ) I I 2 J
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Sur.veving:Il Lab

Sern-Y

Course Code: PCC-CVE305-P
Course Credits: I

N{ode: Practical (P)

T1'pe: PCC

Contact Hours: 2 hours (P)

Examinaticn Duration: 03 hours.

Course outcomes

General Course Information:

Course Assessment lllethods (Internal: 30; External: 70) Two minor test eic[ of
20marks, class perfornlance measured through percentage of practical attended (4 marks),
assignmertts and quiz etc. (6 marks.l and end semester examination of 70 marks.

For the end semester examination. nine questions are to be set by the examiner. Question
number one u'ill be conrpLilson' and based on the entire syllabus. It will contain seven short
answer rype questions. Rest of the eight questions is to be given by sefting two questions
from each of the fbur units of the s,"-'llabus. A candidate is required to attempt any other four
questions selecting one fron-i each of the four units. All questions carr),equal marks.

Sr. N Course outcomes

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

RBT'Leyel

col L2(Understanding)

C()2

co3

Apply Geometric and rrigonometric principles of basic rJr*yingrcurcututio^ L3(Applying)

PIan survey , taktng accurate measurenlents , filed booking, plotting and acljustment
of errors

Euutru

Cr.ul

L4(Analyzing)

col 
]

Icos 
I

L5(Evaluating)

L6(Creating)

LIST OF EXPERIMENTS:

1. TheodiliteSurveying

2. single Plane observation of trigonometrically leveling

3. Two Plane Method

4. Determination of tachometric constants

5. Tangent Tachontetry

6. Subtense Bar

"1. Setting out of curves , building layout

8. Total Station

REFERENCB BOOKS:

l. Surveying Vol.2 by B.C.punmia

2. Surveying Vol.3 by B.C.punmia

3. Surveying Vol2 by T.p.Kanitkar
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4. Higher Surveying by A M Chandra

Course Articulation Matrix:

POI PC2 PO3 PO4 PO5 PO6 Po-7 PO8 P09 POr 0 POl l POr2 PSO I PS02 PSO3

co1 3 2 I I ) I

cC2 J 2 2 I I I ) 1

co3 2 2 I I I I 1 I 2

c04 2 3 J I I I I ')

cos 2 3 J 2 I 2 J
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Course Code: PCC-CVE302-T

Course Credits: 3

iVlode: Lecture (L)
Type: PCC

Contact Hours: 3 hours (L)
Examination Duration: 03 hours.

Transnortation Engg.-I

Sem -\'[

Course Assessnrent Plethods (Internal: 30; External: 70) Two minor test each of
marks),2gmarks, class perforillance measured through percentage of lecture attended (4

assignments an,C quiz etc. (6 nrarks) and end semesier examination of 70 marks.

For the end semester examination, nine questions are to be set by the examiner. Questton

number one will be compulsory and based on the entire syllabus. It rvill contain seven short

anslver f.y.-pe questions. Rest of the eight questions is to be given by setting trvo questions

from each of the four units of the syllabus. A candidate is required to attempt any other four

questions selecting one fi'r:m each of the four units. All questions carry equal marks.

General Course Information:

Course outcomes

Sr. No. Course outcomes
At the end of the course students will be able to:

RBT- Level

cor Quantifu the specifications of various road construction materials required L2( Understanding)

c02 Perform geometric design of highways and expresswa)'s L3(Applying)

co3 Perform analy'sis and design of flexible and rigid pavements L4(Analyzing)

c04 Evaluate highway maintenance, drainage and economic issues L5(Evaluating)

cos Perform the traffic studies necessary before making changes to or designing new road L6(Creating)

Course Content

UNIT I

General: Different modes of transport, Development of Transport Systetn, Phased development of Roads in India.

Planning of Highways: Planning & Management of Highways, Various road plans developed in lndia, Road

patterns, Highway Surveys & Alignment, Design, Drawings, Estimates & Project Report.

Geometric Design of Highways: Inffoduction, Highrvays Classification, Right of way, Land width, width of

formation, Thickness of pavernent, Sight Distances, Stopping site distance, overtaking sight distance, overtaking

zones, camber, Road Curves, Transition Curves, Super elevation. Widening at curves, IRC-recommendations for

various geometric design parameters.

UNIT II

Construction of Roads: Various fypes of bituminous constructions and their selection, Construction of earth,

gravel, water bound macadam, surface dressing, premixed carpet, biruminous macadam, bituminous concrete,

mastic asphalt, cement concrete pavements.

Types of bituminous binders and properties: Manufacturing of bitumen, Paving bitumen specifications as per IS

73:2013, comparison betrveen bitumen, tar, cut back & emulsion, Modified binders and its rheology.

I.JNIT III
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Pavements: Factors affecting design of pavements' Structure of Flexibre pavement and its design procedure as peri::;:Tl;ffiii:T.T:;i"*.u., "rcement concrere Roads & its rayer specincations, Design or

il,ff .ffi; ::H;:ffi 
": ;: ;ffL;#es and Remed iar Measures, Maintenance o r n ex i br e and

Traffic studies: Definition of Traffic Engineering, Various faces of Traffic Engineering, Road user characteristics,J:'"JH#J;I,*.Hii,J;,lrTJI::',T.-";;;u,a a.,ti,ation studies rrarnc accidenr studies
UNIT IV

Drainage: Introduction' Importance & Principles of Highway Drainage, Surface Drainage, sub Surface drainage.
:j::; ,rff:Jnce: 

Introduction' Maintenance of Earrh, graver, u/BM Roads, Bituminous Roads, cement
Highway Economics: Economics
costing 

rrrtlD' Dconomlcs of Pavement fypes' Economic Evaruation of Highway Schemes, Life cycre

REFERENCE BOOKS:

r' Khanna S'K' and c.E.G. Justo,HighwayEngineerin, 
Nemchand Bros(2'r2)2' Kadyari L' R.; Highway Engineering, Nem chand& Brothers, Roorkee Qa*q.3' Sharma & Sharma; Principle and Practice of Highway Engineering, Asia pubrishing 

House, New DerhiQot0)
4' Rao G' v'; Transportation Engineering, Tata McGraw Hiil pubrisher, 

New Derhi Qggg)5' yoder E' J'; principres of pavement Design, John wirey & sons (rg75).

Course Articulation N{atrix:

Cours
e

Outco
mes

POI:r PO4 PO
5

PO6 Po-7 PO8 PO9 PO l0 POt I Pot2 PSO I PS02 PS03

cot 2 3 2
c02 I 2 3 3 2
co3 I 2 I I3 I 3 I 2 Jco4 2 J I2 I I 3 2 3 Jco5 I 2 3 2 -J3 I I 2 3

I 2 J 2 J
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Sewerage & Sewage Treatment
Sem -VI

General Course Information
Course Code: PCC-CVE304-T

Course Credits: 3

Mode: Lecture (L)
Type: PCC

Contact Hours: 3 hours (L)
Examination Duration: 03 hours.

*Revised Bloom's Taxonomy

Course Content
UNIT-I

Collection of sewage: importance of sanitation, Svstems of serverage - separate, combined and partially separate.

Quantify of sanitary sewage and variations. Shapes of server - circular and egg shaped. Design of servers, self-

cleansing velocity and slopes, Construction and testing of sewer lines. Sewer materials. joints and appurtenances.

UNIT.II

Sewage Characterization: Quality parameters- BOD, COD, Solids, D.O., Oil & Grease. Indian Standards for

disposal of effluents into inland surface sources and on land.

UNIT.III

Sewage Treatment:'Objectives, sequence and efficiencies of conventional treatment units. Preliminary treatment,

screening and grit removal units. Theory and design aspects of primary treatment, secondary treatment- activated

sludge process & its modifications, Tricking filter, sludge digestion and drying beds. Stabilization pond, aerated

lagoon, UASB process , septic tank and Imhoff tank.

UNIT.tV

Disposal of Sewage: Disposal of sewage by dilution - seltpurification of streams. Sewage disposal by irrigation

(sewage treatment)

REFERENCE BOOKS:

Course Assessment N{ethods (Internal: 30; External: 70) Two minor test

each of 2$marks, class performance measured through percentage of lecture

attended (4 marks), assignments and quiz etc. (6 marks) and end semester

examination of 70 marks.

For the end semester examination, nine questions are to be set by the examiner.

Question number one will be compulsory and based on the entire syllabus. It

will contain seven short answer type questions. Rest of the eight questions is to

be given by setting trvo questions from each of the four units of the syllabus. A

candidate is requireci to atternpt an)- other four questions selecting one from

each of the four units. All questions carry equal marks.

Course outcomes

S. No. Course outcomes

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

RBT* Level

col Understand the concepts of sewage and sewage treatment L2 (Jnderstanding)

coz Apply environmental ffeatment technologies for servage treatment L3 (Applying)

c03 Characterization of sewage using various parameters and methods L4 (Analyzing)

c04 Assess appropriate methods for sewage treatment L5 (Evaluating)

co5 Plan. design and operations of sewerage system and sewage treatment plant L6 (Creating)
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1. Waste Water Engineering: Metcalf and Eddy.

2. Sewage and Sewage Treatment: S.K. Garg.

3. Sewage and Sewage Treatment: S.R. Krishansagar.

4. Waste Water Engineering: B.C. Punmia.

5. Manual on Sewerage and Sewage Treatment: Ministry of Urban Dev., New Delhi.

Course Articulation Matrix:

POI PC2 PO3 PO4 PO5 PO6 Po-7 PO8 PO9 POl0 POl l PO12 PSOl PSO2 PS03

co1 3 2 I I I I I I

co2 J 2 I I I I 2 2

co3 3 2 I I 2 I 2 I 2

co4 J J 1 J 2 2 2 I 2 2

co5 2 2 J 2 I J 2 3 J

58



Course Code: PCC-CVE306-T

Course Credits: 3

Mode: Lecrure (L)
Type: PCC

Contact Hours: 3 hours (L)
Examination Duration: 03 hours.

Course Assessment lVlethods (Internal: 30: External: 70) Two minor test

each of 20rnarks. class perforrnance measured through percentage of lecture

attended (4 marks). assignments and cluiz etc. (6 marks) and end semester

exanrination of 70 marks.

For the end semester examination, nine questions are to be set by the examiner.

Question number one rvill be compulsory and based on the entire syllabus. It

will contain seven short answertlpe questions. Rest of the eight questions is to

be given b1, setting two questions from each of the four units of the syllabus. A

candidate is required to aftempt any' other four questions selecting one from

each of the lour units. All questions citrrv equal marks.

Course outcomes

Soil Mechanics

Sem -VI

General Course Information

"Revised Bloom's Taxonomy
Unit-I

Soil Formation and Composition: Introduction, soil and rock, Soil Mechanics and Foundation

Engineering, origin of soils, weathering, soil formation. major soil deposits of India, particle size. particle

shape, inter particle forces, soil structure, principal clay minerals.

Basic Soil Properties: Introduction, three phase system, weight-volume relationships, soil grain

properties, soil aggregate propefties, grain size analysis, sieve analysis, sedimentation analysis, grain size

distribution cun'es, consistency of soils, consistency limits and their determination, activity of clays,

relative density of sands.

Classification of soils: Purpose of classification, classification on the basis of grain size, classification on

the basis of plasticiqv, plasticity chart, Indian Standard Classification System.

Permeability of Soils: Introduction, Darcy's law and its validity, discharge velocity and seepage velocity,

factors affecting permeability, laboratory determination of coefficient of permeability, determination of

field permeability, permeabilitv of stratified deposits.
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S. No. Course outcomes

At the end of the course students rvill be able to:

RBT* Level

cor Describe and discuss basic concepts of soil properties and soil mechanics L2 (Understanding)

co2 Classiff and determine the index and engineering properties of soil L3 (Applying)

co3 Apply the basic concepts of soil mechanics in civil engineering w'orks L3 (Applying)

c04 Examine the permeability and compressibility characteristics of soils in

engineering practices

L4 (Analyzing)

co5 Evaluate earth pressures and apply to check external stability of retaining

structures

L5 (Evaiuating)



Unit-II

Effective stress concept: Principle of effective stress, effective stress under hydrostatic conditions,
capillary rise in soils' effective stress in the zone of capilrary rise, effective stress under steady state
hydro-dynamic conditions, seepage force, quick condition, critical hydraulic gradient, trvo dimensional
flow' Laplace's equation, properties and utilities of flownet, graphical method of construction of flownets,
piping, protective filter.

Compaction: Introduction, role of moisture and compactive effect in compaction. Iaboratorl
determination of optimum moisture content, moisture density relationship, compaction in field,
compaction of cohesionless soils, moderately cohesive soils a,d clays, field control of compaction
Unit-[I
compressibiliQ' antl Consolidation: Introduction, components of totar settrement, consoridation
process' one-dimensional consolidation test, typical void ratio-pressure relationships for sands and clays,normally consolidated and over consolidated clays, Casagrande's graphical method of estimating pre-consolidation pressure' Terzaghi's theory of one-dimensional primary consoridation, determination ofcoefficients of consolidation, consolidation settlement, construction period settlement, secondaryconsolidation

Unit-IV

shear Strength: Introduction, Mohr stress circle, Mohr-coulornb failure-criterion, relationship betweenprincipal stresses at failure, shear tests, direct shear test, unconfined compression test, triaxialcompression tests' drainage conditions and strength parameters, vane shear test, shear strengthcharacteristics of sands' normally consolidated clays, over-corsolidated clays and partially saturated soils,sensitivity and'th ixotropy.

Earth Pressure: Introduction, earth pressure at rest, Rankine's active &passive states of plasticequilibrium' Rankine's earth pressure theory, coulomb's earth pressure trreory, curmann,s graphicalconstruction, Rebhann,s construction.

REFERENCE BOOK:

I Basic and Applied Soil Mechanics

Inretrnational(p)Ltd.pub. N. Delh i.

by Gopal Ranjan, ASR Rao, Nery Age

General Principles by Alam Singh, CBS

2 Soil Mechanics and foundation engineering by Dr. K. R. Arora.3' Soil Engg' in Theory and practice, vor .r, Fundamentars and
Pub.,N.Delhi.

4' Engg.Prope'ties of Soils by s.K.Gurati, Tara-Mcgraw Hiil,N.Derhi.
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Course Articulation Matrix:

POI ?02 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO l0 POt I POl2 PSOI PSO2 PS03

col 2 2 I I I I 2

ca2 ') 2 I I I
I 2 1 2

co3 2 2 I I
l 2 1 2

c04 2 2 2 a
1 I 2 I 2

cos 2 J J -1 I I I 2
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Design of Steel Structures_l
Sem -VI

General Course Information :

Course Code: PEC{VE3DB_T
Course Credits:3
Mode: Lecture (L)
Type: PCC

Contact Hours: 3 hours (L)
Examination Duration: 03 hours.

Course Assessm

f:*:':^*,. ^,t'1tt 
performance measured through percentage of re*ureattended (4 marks)- assignments and quiz etc. ro ,"r*li';;:?":J:::::examination of 70 marks.

For the end semester examination- nine questions are to be set by the examiner.Question number one wi, be compursory and based on the entire syrabus. Itwill contain seven short answertype questions. Rest of the eight questions is tobe given by setting two questions from each of the four units of the syllabus. Acandidare is required to anempr any other fbr. qr;;;;ffie;,1*',"on. uo,each of the four units. All questions carry equal marks.
Course outcomes

* Revised n toor'STa*onorny
Course Contents

Course outcomes

IS:tn,trgtl,..ou.se srudenrs wiil be abte to:

RBT* Level

UnderstanOrurro

L2 (Understanding)
Appl_r,the lS.

L3 (Applying)

Analyze und d.,
eccentric forces. L4 (Analyzing)

Examine anA A

L4 (Analyz,ng;
Design of compreGi"" .rd flexural ,erU

L6(Creating)

UNIT.I

Introduction: Properties of structural steel. I.S.Roiled sections and I.S. specification.connections: Importance- various types of connections- simpre and moment resistant- riveted- borted and werdedconnections.

Design of Tension Members:Introduction_

members- Iug angles and splices.

UNIT-II

vpes of tension members- net sectional areas- design of tension

Design of compression Members: Introduction- effective length and srenderness ratio- various vpes of sectionsused for columns- built up columns- necessify- design of buirt up corumns- raced and battened corumns incrudingthe design of lacing and battens- design of eccenfricaily loaded compression members.

column Bases and Footings: Introduction- types of column bases- design of srab base and gusseted base- design ofgusseted base subjected to eccentrically loading- design of grilage foundations.
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UNIT-III

Design of Beams: Introduction- fvpes of sections- general design criteria for beams- design of lateralll supported

and unsupported beams- design of built up beams- rveb buckling- iveb crippling and diagonal buck!ing.

UNIT.IV

Gantry Girders: Introduction- various loads- specifications- design of gantlv girCer.

Plate Girder: Introduction- elements of plate girder- design steps of a plate girder- necessitv of stiffeners in plate

girder- various types of stiffeners- web and flange splices (brief introduction)- Curtailment of flange plates- design

beam to column connections: Introduction- design of ltamed and seat connection.

REFERENCE BOOKS:

I . Duggal- S.K. Limit State Design of Steel structures- McGrarv Hill (2009.)

2- Ajmani- A. L. and Arya- A. S.- Design of Steei Structures- Nem Chand and Brothers (2000).

3. Subramanya- N- Design of Steel Structures- N. Subramanian- Oxford University press(2008).

4. Design of steel sffuctures, A.S.Arya & J.L.Ajmani, Nem chand & Bros., Roorkee.

5. Design of steel structures, M.Raghupati, TN{H pub., Nerv Derhi.

6. Design of steel structures, S.M.A.Kazmi & S.K.Jindal, Prentice Hall, Nerv Delhi.

7. Design of steel structures, S.K.puggal, TMH pub.. New Delhi.

Course Articulation Matrix:

POI PC2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO l0 POr l PO12 PSO 1 PS02 PSO3

col 2 2 1 I I I 2 2

c02 ,)
L 2 2 2 I ") I 2 2

co3 2 2 3 J 2 2 3 J
aJ

c04 2 2 a
J J I I ) J

.|
J 3

cos 2 2 J J I I 2 a
1

n
J J
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Transportation Engg._I Lab
Sem -VI

General Course Information

Course Code: pte{VE3 02+
Course Credits: 2
Mode: Practical
Type: PCC

Contact Hours:2 hours (p)
Examination Duration: 03 hours.

Course Assess

;::.:: 
rr:T*" 

:,T^r^,0:.rmance - 

measured through percentase of rectureattended (4 marks), assignments and quiz etc. ru"ril"ii'llTti,io":.::::::examination of 70 marks.

For the end semester examination, nine questions are to be set by the examiner.Question number one wi, be compursory and based on the entire syrabus. Itrvill contain seven short answer fype questions. Rest of the eight questions is tobe given by setting two questions from each of the four units of the syllabus. Acandidate is required to anempt any other four questions serecting one fromeach of the four units. AII questions carry equal marks.
Course outcomE

S. No. Course outcomes

**:jnd Sthe course srudents will be able to:
Estimate earth

RBT* Level

COI

cC2

P.t ign grad.-ntersectio.rs
loom's Taxononf

L2 (Understanding

c03 L3 (Applyrng)

c04 L4 (Analyzing

cos L5( Evaluating)

nevtsecl E L6 (Creating

List of Experiment

1. Flakiness and Elongation Index of aggregates.

2' Specific gravity and water absorption test on aggregates.
3. Specific gravity of bitumen.

4. Proportioning of aggregates.

5. Marshall,s stabilify test.

6. Sfipping test on aggregates.

7. Determination of bitumen content.

8. CBR lab rest on soil.

9. Traffic volume sfudy using videography technique.
10. Traffic speed study using videography technique.

REFERENCE BOOKS:

l. Khanna s.K. and c.E.G. Justo,HighwayEngineerin, Nemchand Bros(20r2)
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Kadyali L.R.; Highway Engineering. Nem Chand & Brothers, Roorkee (20C4).

Sharma & Sharma; Principle and Practice of iJighrvay Engineering, Asia Publishing House, Nerv Delhi

(20i0)

Rao G. V.; Transportation Engineerin-e, Tata McGrarv Hill Publisher. Nerv Delhi (1999)

Yoder E.J.; Principles of Pavement Design. John Wile.v & Sons (1975).

L.R. Kadiyali, Traffic Engineering and Transportation Planning, Khanna Publishers.

Course Articulation Matrix:

2.

1

4.

5.

6.

POl PC2 PO3 P04 PO5 PO6 PO7 PO8 PO9 POl0 POl l PO12 PSOI PSO2 PSO3

col a
1 I I I )

coz I 2 I 2

c03 ) I 2 I 2

co4 a
J I 2 I 2

cos J I 2 I I 2
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Sewerage and Sewage Treatment Lab
Sem -VI

General Cou rse In formation

Course Code: pCC-Cfrf:O+,
Course Credits: 2

Mode: PRACTICAL(P)
T'ype: PCC

Contact Hours: 2 hours (p)
Examination Duration: 03 hours.

Course Assess

:::: j: ]0,mark1, 
crass performance measured through percentage of le*ureattended (4 marks), assignments and quiz etc. (6 marks) and end semesterexamination of 70 marks.

For the end semester examination, nine questions are to be set by the examiner.
Question number one will be compulsory and based on the entire syllabus. Itwill contain seven short answer type questions. Rest of the eight questions is tobe given by setting trvo questions from each of the four units of the syllabus. Acandidate is required to attempt any other four questions selecting one fromeach of the fbur units. All questions car.ry equal ,urf.,

*Revised ntoomnTaxonomy
Course outcomes

S. No. Course outcomes

At the end of the course students will be able to:
Identi& phrri.ut,j

:o,:. oo,,rnr. ooi
ics of sewage

Analyze a sewage t eitm.nt plunt
Evaluate b..uffi
Formulate the quiliryof SewiE

RBT* Level

col
c02 L2(Understanding)

c03 L3(Applying)

c04 L4(Analyzing)

co5 L5(Evaluating)

L6(creating)

Detailed Syllabru:
l. Determination of pH.

2. Determination of Conductivity.

3. Determination of Acidity of sewage

4. Determination of Alkalinity of sewage

5. Determination of Chlorides in sewage

6. Determination of Hardness of sewage

7. Determination of Fluorides in sewage

8' Determination of Ava,abre chlorine in breaching powder.
9. Conducting Break point Chlorination Test.

10. Determination of Residual Chlorine.

I L Determination of Dissolved Oxygen.

l2' Deterrnination of chemicar oxygen Demand of sewage
l3' Determination of Biochemicar oxygen Demand of sewage
14' conducting Jar test for determining optimum dosage of coagurant.
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l5- Determination of Total Solids, Tota! Dissolved Soli<ls & Senelable Solids.

REFERENCE BOOKS

Standard methods for the examination of water and uasrewater. (2012).21st Eclition, Washington: ApHA.

Course Articulation Matrix:

POI P02 PO3 P04 PO5 PO6 PO7 PO8 PO9 P()l (l POil PO 12 PSO I PS02 PS03

col J I I ')
I I

c02 I 2 J I 2 ) 2

c03 ) )
2 J I J

c04 2 J I 2 I 2 I J

co5 I 2 J I I ) 2 I 1 J
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Soil Mechanics Lab

Senr -VI
General Course Information

Course Code: Oaa-aVn**
Course Credits: 2
Mode: Lecture (p)
Type: PCC

Contact Hours: 2hours (p)
Examination Duration: 03 hours.

Course Assessmen, M.
each of 2Omarks. class perforrnance measured through percentage of lecture
attended (4 marks). assignments and quiz etc. (6 marks) and end semester
examination of 70 marks.

For the end semester examination, nine questions are to be set by the examiner.
Question number one rvill be compulsory and based on the entire syllabus. Itwill contain seven short answer type questions. Rest of the eight questions is to
be given by sening tlvo questions from each of the four units of the syllabus. Acandidate is required to attempt any other four questions selecting one from
each of the fbur units. All questions carr).equal marks.

Course outcomes

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

RBT* Level

Cite the soil conditio
Ll(Remembering)Classifo soils
L2(Understanding)Irt.rpr.t th. r"il .
L3(Applying)Determine index p.operties of soils
L4(Analyzing)Determineengineffi
L5(Evaluating)

Detailed Syltabus:
l. Specific Gravity of soil particles.

2. Sieve Analysis.

3. Liquid Limit, plastic Linrit & Shrinkage Limit.
4. Proctor's Standard Compaction Test.

5. Determination of Field Density.

6. Constant Head permeameter Test.

7. Variable Head permeameter Test.

8. Llnconfined Compression Test.

9. Triaxial Compression Test (U.U Test).

I 0. Consolidation Test.

REFERENCE BOOKS:

l.Soil Mechanics Laboratory Manual.
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Course Articulation Matrix:

POl PO2 PO3 PO4 PO5 PO6 Pl37 PO8 PO9 POIO POr I POt2 PSO 1 PSO2 PS03

col I 2 2 ) ) I 3

c02 I 2 I 2 2 2 I J

co3 I 2 I ) 2 2 I
a
3
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Estimation, Costing and Valuation
Sem -VII

General Course In formation

Course Contents

UNIT-I

Estimate: Principles of estimation, units, items of work, different kinds of estinrates, different methods ofestimation' estimation of materials in single room buirding, two roomed buirding with different sections of rvails,foundation' floors and roofs' R'B' and R'vc.c- works, prastering, white-rvashing, Distempering and painting, doorsand windows, Iump sum items, Estimates of canars, roads etc.
UNIT.II

Specification of works: Necessity of specifications, types of specifications, generar specifications, specification forbricks' cement' sand' water' Iime, reinforcement; Detaired specifications for Earthrvork, cement, concrete, brickwork' floorings' D'P'c'' R'c'c', cement plastering, white and coror rvashing, distempering, painting.UNIT-III

Rate Analysis: Purpose' importance and requirements of rate anarysis, units of measurement, preparation of rateanalysis' procedure of rate analysis for items:- Earthwork, concrete works, R.c.c. wdrks, reinforced brick work,plastering, painting, finishing(white_washing, distempering).
UNIT.IV

Course Code: pCC_aVE40l _T
Course Credits: 3

Nlode: Lecture (L)
Ty'pe: PCC

Contact Hours: 3 hours (L)
Examination Duration: 03 hours.

Course Asses

f::j: 
rriTt: crass performance measured through percentage of rectureattended (4 marks), assignments and quiz etc. ro [.*li';;;:;'semesrerexamination of 70 marks.

For the end semester examination, nine questions are to be set by the examiner.Question number one will be compulsory and based on the entire syllabus. Itwill contain seven sho't answer type questions. Rest of the eight questions is tobe given by setting two questions from each of the four units of the syllabus. Acandidate is required to attempt any other four questions selecting one fromeach of the four units. All questions carry equal marks.
Course outcomes

Course outcomes

At the end of the course students rvill be able to:

RBT* Level

Explain tn. U

engineering works L2 (Understanding)

Prepare rO..,
L3 (Applying)

Analyze.ut.rf@
L4 (Analyzingj

L5 (Evaluating)Preparet.na.i@
and perform ,ulrution oFdiff.r.ntcivil engineering structures.

L6 (Creating)
t Revi sed B I o-om tT;xon o n,;
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Public Works Account: Introduction, function of P.W. rJepartment, contract. guidelines, types of contracrs, their

advantages and disadvantages, Tender and acceptance of tender. Earnest money. security money, retention rloney,

rneasurement book, cash book, preparation, examination and payment of bills, first and final bills, administrative

sanction, technical sanction.

Valuation: Different terms used" the role of a valuer, Durpose and necessity of the same. Capitaiised Value, years

purchase,sinking fund, depreciation, tlpes of values. Purpose of valuation Different methcds of valuation for

i. open plots , ii. open plots with existing residential & commercial structures iii. lease hold properties Use of
valuation tables and formulae

REFERENCE BOOKS

l. Estimating & Costing in Civil Engg..: Iheory & Practice by B.N.Duna, S.Dutta & Co., Lucknorv.

2. Estimating, Costing & Specification in Civil Ergg. by M.Chakarbor$, Calcuna

3. Estimating and Costing for Building & Civil Engg.Works by P.L.Bhasin. S.Chand & Co., N.Delhi.

4. .Building Consffuction Estimating by George H.Cooper, McGraw Hill Book Co., Nerv york.

Course Articulation Matrix:

POl P02 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO l0 POl l POt2 PSO I PSO2 PS03

cor 2 2 I I 2 2

cC2 2 2 I I I 2 I J 2 I 2

co3 2 2 I I I 2 I J 2 I I )

co4 2 2 I I I 2 I J 2 I 2

co5 a
J

aJ 3 2 2 2 2 a
J 3 J J 3
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Information

Course outcomes

Course Code: pCC-CVE4 03 {
Course Credits:3

Mode: Lecture (L)

Type: PCC

Contact Hours: 3 hours (L)

Examination Duration: 03 hours.

Course Assessment

:::T:10,*:' class performance measured through percentage of lectureattended (4 marks), assignments and quiz etc. (6 marks) and end semesterexamination of 70 marks.

For the end semester examination, nine questions are to be set by the examiner.
Question number one will be compulsory and based on the entire syllabus. Itwill contain seven short answer Lvpe questions. Rest of the eight questions is tobe given by setting trvo questions from each of the four units of the syllabus. Acandidate is required to attempt any other four questions selecting one fromeach of the four units. All questions carry/ equal marks.

Transportation Engg.-II

Sem -VII
General Course

UNIT I
Railway Engineering: Permanent way, gauges in rairway tracks, typicar rairway track cross-section, coning ofwheels' Function of rails' requirement of rails, types of rail sections - comparison of rail fypes, rength of rair, rairwear' rail failures' creep of rails' rail fixtures and fastenings - Fish prates, spikes, borts, chairs, keys, bearing prates.Sleepers: Functions and requirements of sleepers, classification of sreepers, timber, metar and concrete sreeper,comparison of different types of sleepers, spacing of sreepers and sleeper densiry.
UNIT II
Ballast: Function and requirements of ballast, types, comparison of ballast materials.
Geometric design: alignment' horizontal curves, super erevation, equiribrium, cant and cant deficiency, Iength oftransition curve' gradients and grade compensation. Stations and yards, and their crassification

72

Course outcomes

At the end of the course students will be able to:
Understand the runway
ICAO guidelines Brr "sr rvr L2 (Understanding)

,?T*:Y,LXyav L3( Applying)
Analyze pavement .

L4( Analysing)

Design turnout un
a' L5 (Evaluating)

ic.i&T;ffi L6(Creating)
Contents



Points and crossings: introduction, necessify of points and crossings, turncruts. points and crossings, design of a

simple turnout.

Track Recording: Equipnnent, Ivlechanized ivlaintenatrce. Hi-eh Speecl Trans. Present & Future.

Si-enaling and interlocking: ob.iects of signaling, engineering principle of signaling, classification of signaling.

conffol of train movements, interlocking definition, necessitv and function of interlocking. methods of interlocking,

mechanical devices for inter locking. Traction and tractive resistance, srresses in track, moderni zation of railway

track.

UNIT III
Airport Engineering: Airport site selection, various surveys for site selection. Classifications of obstructions,

Imaginary surfaces, Approach zone and turning zone.Runway orientation, basic runwav length, corrections for

e levation, tentperature & gradi ent, airport c lass ifi cat ion.

UNIT IV

Runrvay & Taxiway Design: Ceometric design of runway, airport capacity, iactors conffolling taxiway layout,

geometric design standards for taxiway holding aprons, Wind-rose diagram. Structural design of runway pavements

LCN/PCN method of rigid pavement design, Pavement Evaluation for runway & taxiway, design of overlay,

Terminal area, building area, parking area, apron, hanger typical airport layouts. Design of flexible and rigid

runways as per FAA procedure, Specifications for the different lal,ers of runrvay and taxiway pavements, pavement

management systems for runway pavements.

REFERENCE BOOKS

L Rangawala, Raihvay Engineering, Charotar publishing House, Anan (19g9).

2. Aggarwal M.M., and Satish Chandra Railway Engineering, Oxford University press (2002).

3. Horenjeff Robert, Airport Engineering, McGraw Hill International publisher (2010)

4- Arora and Saxena, Railway Engineering, Dhanpat Rai & Sons, New Delhi (2006).

5. Khanna, Arora & Jain, Airport Planning and Design, Nem Chand & Brothers, Roorkee (lggg).

Course Articulation Matrix:
Cours

Outc
omes

PO

I
PO2 PO3 PO4 PO

5

PO6 PO7 PO8 PO9 PO l0 POI I PO l2 PSOI PSO2 PS03

col I I I I I

co2 I I J I I 2 1J

co3 I J 2 I I I J I 2

c04 I J ) 2 I 2 I I J 2

co5 I a
J J 2 I 2 I I J 2
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Gen eral C.ourse Information :

Course outcomes

Course Code: F-C{VE405rI
Course Credits:3
Mode: Lecture (L)
Type: PCC

Contact Hours: 3 hours (L)
Exanrination Duration: 03 hours.

Course Assess;

f::.:: 
r..iTl:_ 

:,.::,r-:rarrnance . 

measured thro u gh percentage of le*ureatrended (4 marks)- assignments and quiz etc. (r;;il;#Hr":J:H:
examination of 70 marks.

For the end semester examination- nine questions are to be set by the examiner.Question number one rvi, be compursory and based on the entire syrabus. Itwill contain seven short answer fype questions. Rest of the eight questions is tobe given by setting two questions from each of the four units of the syllabus. Acandidate is required to attempt any other four questions serecting one fromeach of the four units. AII questions cary equal marks.

Foundation Engineering

Sern -VII

Course Contents

UNIT I

Introduction to soil exploration: Scope- Methods of soir exproration- spacing- significant depth-boring andsampling techniques- types of samples- sample disfurbances- penekation tests (Standard cone penetration Test andStandard Penetration Test)- andGeophysical methods (Seismic Refraction Method & Erectricar Resistivity Method).Earth Pressure: Earth Pressures at rest condition- states of plastic equilibrium- Rankine,s theory for active andpassive conditions- Influence of surcharge- water tabre- wail friction- Numericar probrems for the determination ofActive and Passive Earth Pressure diagrams- criticar height of an Unsupported verticar cut.
UNIT II
Stability of Slopes: Infurite slopes- critical Depth of a cohesive Infinite srope- fypes of fairure- Swedish srip circreMethod- Taylor's stability Number and skbility curves- concept of factors of safety- Bishop,s Method of srices-Effect ofsudden draw down and submergence. 

usrvrJ- Dr'rrup s ryremod

Course outcomes

@students will be able to:

RBT* Level

Describe and d
L2 (Undersrandin$

Emplo_v variou
L3 (Applying)

Analyze and determine e
soil and loading conditions. L4 (Analyzing)

Evaluate th.
engineering L5 (Evaluating)

L6 (Creating)
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Design of Shallow Foundation: Bearing Capacit-v- Definitions- depth of foundation- Terzaghi's generalhearing

capacity equation- IS code equation- factors affecting bearing capacitv- Infiuence of eccentric and inclined loads.

Bearing capacit_v.- by penetration tests- Plate load test.

Design Criteria for Shallow Foundations- Stabiiiqv- Shear- and Sefflement Failures

UNIT III
Pile Foundations: Types- function- selection of piles- piie driving iormulae- point- bearing andfriction piles. Load

carrying capacity of single pile- group action- spacing of piles- Negative skin fiiction- Concept of under reamed

piles.

Caissons and Wells: Introduction-components- shapes- stability of well foundation- sinking of well- tilts andshifts.

UNIT IV

Drainage and Dewatering of Soil:Methods of Ditches and Sump- Well Point System- Shallorv Well System- Deep

Well Drainage- Vacuum Method- Electro Osmosis Method- Seepage Analysis for various conditions of Fully

penetrating slot and partially penetrating slot- Protective Filters.

Soil stabilization and Geo-textiles: Need and advantages ofGround Improvement techniques- Stabilization

(Mechanical- Lime- Cement- bitumen- Chemical) of Soils and its advantages- Geo-textiles (Concept- Types-

Functions- Use of Geo-textiles in Earth Dam Construction- Road Works- Railway works- Erosion Control and in

Bearing capacity Improvement

REFERENCES BOOKS:

l. Foundation Analysis and Design- by J.E. Bowles McGrarv Hill Book Company- NewYork.

2. Foundation Engineering by Peck- Wiley Eastern India Limited- New Delhi.

3. . Soil Dynamics and Machine Foundations by Swami Saran- Galgotia Publishers- New Delhi

4.. Basic and Applied Soil Mechanics- by Gopal Ranjan Rao- ASR Rao- New Age Int. (P) Ltd. Pub.-

New Delhi.

5.Soil Mechanics and Foundations by B. C. Punmia- Ashok Kumar Jain & Arun Kumar Jain- Laxmi Publications-

New Delhi.

6.Soils and Foundations- by Cheng Liu & Jack B Evett- Prentice-Hall Inc.- USA.

7.A Text Book of Soil Mechanics Foundation Engg. b1'VNS Murthy - U.B.S- Nerv Delhi.

Course Articulation Matrix:

POI PC2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO l0 POI I PO12 PSOI PS02 PS03

col 2 2 I 2 2 2 2 I I 2

cC2 2 2 I 2 I I 2 2 2 2

co3 2 2 2 2 I I 2 J J 3

co4 2 2 J J I I 2 2 2 J

cos 2 2 J J 1 2 2 J J
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General Cou rse In formation :

Course outcomes

*RevisedB@

CourseC@
Course Credits:3
Mode: Lecture (L)
Type: PCC

Contact Hours: 3 hours (L)
Examination Duration: 03 hours.

Course At
each of 20marks- class performance measured through percentage of recture

::.T*1,:1 ;lT5'j.assignments 
and quiz erc. (6 marks) ano .ra semester

For the end semester examination- nine questions are to be set by the examiner.Question number one will be compulsory and based on the entire syllabus. Itwill contain seven short answer ,ff. qr.rrions. Rest of the eight questions is tobegiven by setting t*'o questions from each of the fourunits of the syrabus. Acandidate is required to attempt any other four questions serecting one fromeach of the four units. All questions car),equal marks.

Course outcomE

At the endof the course students will be able to:Do basic ptu

L2 (lJnderstunOing;
Draw nrr*o.

L3 (Apptying)Analyze..ro

L4 (Analyzing;
Evaluate p.ol

L5 (EvaluatffiPerfbrmquati@
L6 (Creating)

Construction Engineering & Management

Unit-I

Basics of construction- unique features of construction, construction projects fypes and features, phases of a
project, agencies invorved and their methods of execution;
construction prolect ptanning- Stages of proiect pranning: pre-tender pranning, pre_construction pranning,
detailed construction planning' role of client and contractor, Iever of detair. process of development of prans and:Iil:::;,::::fiH:i[:il;;;**;,il,,.ror work con,enr, concep, or produc,ivi,ies,
Unit-II '-J v"tlLJ Lrot.' I ecnnlques of planning- Bar charts, Ganft charts.
Networks: basic terminology' types ofprecedence rerationships, preparation of cpM networks: activiry on rink and
activity on node representation' computation of float varues, criticar and semi criticar paths, carendaring networks.Ii.ll;,f.ffi;,,;:ffi:,tjf anarvsis' .""'ining three time estimates, anarysis, srack computations,
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Unit-III

Construction Equipment basics.'Conventional constmction methods Vs Mechanizeci methods and advantages of

latter; Equipment for Ear-thmoving, Dewatering. Concreie mi.,:ing, transporting & placing: Cranes, Hoists and other

equipment for lifting: Equipment for ffansportation of rnaterials. Equipment Productivities

Planning and organizing construction site and resources- Site: site lavolrt including enabling structures.

developing site organization, Documentation at site' Manpower: plannine. organizine, staffing, motivation:

Materials: concepts of planning, procurement and inventory control: Equipment: basic concepts of plannins and

organizing;

Funds: cash flow, sources of funds; Histograms and S-Curves. Eamed Value; Resource Scheduling- Bar chart. line

of balance technique, resource constraints and conflicts: resource aggregation. allocation, smoothening and leveling.

Common Good Practices in Construction

Unit-lV

Project l\lonitoring & Control-Supervision, record keeping, periodic proc.ress reports, and periodical progress

nreetings. Updating of plans: purpose, frequency' and methods of updating. Common causes of time and cost

overruns and corrective measures. Basics of N4odern Project management systems such as Lean Construction; LIse

of Building Information Modeling (BIM) in project management,

Quality control: concept of quality, quality of constructed structure, use of manuals and checklists for quality

control, roie of inspection, basics of statistical quality control. Safety, Health and Environment on project sites:

accidents: their causes, effects and preventive measures, costs of accidents. occupational health problerns in

construction, organizing for safety and health.

Text/Reference Books:

l. Varghese, P.C., "Building Construction", Prentice Hall India,2007 -

2. National Building Code, Bureau of Indian Standards, New Delhi, 2017 .

3. Chudley. R., Construction Technolog,,, ELBS Publishers,2007.

4. Peurifo)', R.L. Construction Planning, Methods and Equiprnent, McGrarv FIill, 201 I

5. Nunnally, S.W. Construction Methods and Management, Prentice Hall, 2006

6. Jha. Kumar Neeraj., Construction Project management, Theory & Practice, PearsonE<Jucationlndia, 2015

7. Punmia, B.C., Khandehval, K.K., Project Planning with PERT and CPM, LaxmiPublications,20l6.

Course Articulation lVlatrix:

POr PC2 PO3 PO4 PO5 PO6 PC-7 PO8 PO9 POr0 POl l PO l2 PSOl PS02 PSOS

col J 2 I I 2 2 I I 1

c02 1 2 I I 2 2 1 I

co3 2 J I I 2 2 2 I I

c04 2 J ",L 2 2 2 2 J 2 I

co5 2 2 1 J 2 J 2 2 J J
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CourseC@
Course Credits: 3
Mode: Le*ure (L)
T-v-pe: pCC

Contact Hours: 3 hours
Examination Duration: 03 hours.

Hydrologl And Water Resources

Sem -\'1il
General Course In formation

Course outcomes

Course .+rr.
each of 20marks' class performance measured through percentage of recture
:ffi]|1,11 ;.1|1]'.:;:]*,,.nts 

and quiz etc (i marks) and end semester

For the end semester examination, nine questions are to be set by the examiner.Question number one lvi, be compursory and based on the entire syrabus. Itrvill contain seven shon ansrr.. ff. questions. Rest of the eight questions is tobe given by setting trvo questions from each of the four units of the syrabus. Acandidate is required to attempt *,, other for. qu.rtions serecting one fromeacir of the lbur units. All question, .uo.u equal marks.

LU) 
f 

plan und O.r*

atioris rvorks etc.)
Course Content

Unit I

HYDR.L.GY: Hydrologic cycle' Precipitation: introduction, forms of precipitation, types of precipitation,measurement of precipitation' selection of rain gauge station. Hyetograph and mass curve of rainfar, Evaporation:
Definition' factors affecting' measurement, evaporation contror. Evapo-transpiration, Infirtration.
Definition' components of hydrographs, unit hydrograph, base flowproblems. --v..'"b'sPrr' ucl.u IIow separation, Prepositions of unit hydrograph_

Types of Aquifers Darcy,s Law _ Dupuit,s Assumptions _ Confined Aquifer _ Unconfined Aquifer _Recuperation Test - Transmissibility - Specific capacity - pumping Test - Steady Frow Anarysis onry.
Unit II
Soil-water relationship and irrigation methods: Soir-water rerationship, root zone soir water,consumptive use' field capaciry' wilting point, avairabre moisture in soir, Gross command Area,

78

infilhation,

Culturable

Course outcomes

%r. rrrdents wiil be able to:

RBT* Level

State and oul
ineeringUnderstan, 'Lr (RememuerinD

L2 (Uride.rdnaing
lllustrate u#nrPreciPitation
8#jl" rh' L3 (Apptying)

L4 (Analyzing)

L6 (Creating)



Command Area, intensiqv of irrigation, delta, base period, Kor depth, core period, frequency of irrigation. duti, s1

water, relation between delta, dutv and base period, irrigation requirement. Methods of lrrigation-flooding

methods, border strip method, check basin and furro.* method. assessrnent of inigation water, sprinkier irrigation

system.

Canal irrigation:Component of canal distribution s,vstern, alignment of channels, losses in irrigation channels,

design discharge, silt theories and design of alluvial channels, comparison of Kennedy's and Lacey's theories, canal

section and design procedure, Garrets and Lacey's diagrams.

Unit III
Cross Drainage Works:Classification and their selection, Hydraulic Design Aspects of Aqueducts, Syphon

Aqueducts, Super Passage. Canal Syphon and l.evel Crossing, Design of Canal Transitions.

Diversion Canal Headworks:Various components and their functions, layout plan, selection of site for diversion

headworks, Causes of failure of weir/barrages on permeable foundation, Bligh's creep theory, Khosla's method of
independent variables, use of Khosla's curves, various corrections..

Unit IV

Regulation works:Canal falls-necessity and location, development of falls, design of cistern element, roughening

devices.Design of Sarda type fall.Design of straight Glacis fall. Off-take alignment, Cross-Regulator and

DistributoryHeadRegulators, devices to control silt entry into the off-taking channel and Silt Ejector, Canal

Escapes.Dams: Design principles for gravity and earthen dams

Reference Books

l. Irrigation, water Resources and water power Engg. byp.N.Modi.

2. Fundamentals on Irrigation Engg.by Bharat Singh

3. Irrigation Engg& Hydraulic Structures by S.K.Garg.

4. Irrigation Engg. byS.K.Sharma.

Course Articulation Matrix:

POr PC2 PO3 P04 PO5 PO6 PO7 PO8 PO9 POl0 POI r POt2 PSOI PS02 PS03

cor J 2 I I 2 2 I I I

co2 J 2 I I 2 2 I I I

co3 2 1 I I 2 2 2 I I

c04 2 3 2 2 2 2 2 J 2 I

co5 2 2 J J 2 J 2 2 J J
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General Course Information :

Course outcomes

Air and Noise Pollution Control

Sem Vl

Course Assessment Methods (Internal: 30; External: 70) Two minor test each of
20marks, class perforrnance measured through percentage of lecture attended (4 marks),

assignments and quiz etc. (6 marks) and end semester exarnination of 70 marks.

For the end semester examination, nine questions are to be set by the examiner. Question
number one will be compulsory and based on the entire syllabus. It will contain seven short
answer type questions. Rest of the eight questions is to be given by setting two questions

from each of the four units of the syllabus. A candidate is required to attempt any other four
questions selecting one from each of the four units. All questions carry equal marks.

Course Code: PEC-CVE350-T

Course Credits: 3

ivlode: Lecture (L)
Type: PE-l

Contact Hours: 3 hours (L)
Examination Duration: 03 hours.

Sr. No Course outcomes
At the end of the course srudents will be able to:

RBT' Level

col Understand sources of air pollution , air pollution problems Ll(Remembering)

coz Demonstrate a detailed knowledge of study the effect of meteorological paramere;a in

the dispersion of air pollutants

L3(Applying))

co3 Anaiyze Environment legislation and regulations for air and noise pollution L4(Analyzing)

co-r Evaluate efficiency of various air pollution conffol devices used for pi.ticutate

removal

L5(Evaluating)

-co5 Design, operate and control the devices used for gaseous emission control anO noise

emission control

L6(Creating)

Course Contents

UNIT I

Air pollutants, Sources. classification. Combustion Processes and pollutant emission, Effects on Health, vetetation.

materials and atmosphere. Reactions of pollutants in the atmosphere and their effects,Smoke, smog and ozone layer

disturbance, Greenhouse effect.

UNIT II

Air sampling arld pollution nteasurelnent ntethods, principles and instrurnents, ambient air quality and emission

standards, Air pollution indices, Air Act, legislation and regulations

UNIT III
Control principles, Rentoval of gaseous pollutants by adsorption, absorption, reaction and other methods. particulate

emission controi. settling chambers. cyclone sepa.ration, Wet collectors, fabric filters, electrostatic precipitators and

other removal methods iike absorption, adsorption, precipitation etc. Biological air pollution control technologies,

Indoor air quality.

UNIT IV

81



Noise pollution: Basics of acoustics and specification of sound: sound power. sound intensify and sound pressureIevels; plane' point and line sources' multiple sources: outdoor and indoor noise propagation; psychoacoustics andnoise criteria' effects of noise on health, anno)'ance rating scrremes; speciar noise environments: Infrasound,

;1ffi::'i:::'ffi:::lH::;,t:.#isesrandardsandrimitvarues; noiseinsrrumenrationandmoniroring

REFERENCE BOOKS

I. C. S. Rao, ..Environmenhl pollution Control En_qineering,,. Wiley Eastern Limited, 2000.2'M' N' Rao' H' v' N' Rao, Airpollution. Tara McGrawHill pvt. Lrd, NewDelhi, lgg3.3' G'K' Nagi' M'K' Dhillon, G'S' Dhalirval. commonrvealth publishers, Noise polrution.
4' s'K' Garg' Khanna publishers, Servage Disposal and Air pollution Engineering.5' s'M' Khopkar, Environmental pollution analysis, Nerv Age International publications

Course Articulation Matrix:
Cours
e

Outco
mes

POI P02 PO3 PO4

2

i

PO
5

--
--

PO6 PO7 PO8 PO9 POI O POI I POt2 PSO I PSO2 PSO3

col 2
I 2 IcC2 I 2 J I
I 2 Ico3 I J I 2 JI 2 Ic04 2 J I 2 J II 2co5 2 J 2 2 I JI 2 2 2 ., I 3 2

82



General Course Information:

Course Code: PEC-CVE35 I -T
Course Credits: 3

ivlode: Lecture (L)
Ti'pe: PE-I

Contact Hours: 3 hours (L)
Er:antination Duration: 03 hours.

Course outcomes

Solid and hazardous waste management

Sem VI

Course Assessment Methods (trnternal: 30; Eite-ta@
2Omarks- class performance measured through percentage of lecture attencied (4
assignments and quiz etc. (6 marks) and end semester examination of 70 marks.

each of
marks)-

For the end semester examination- nine questions are to be set by the examiner. Question
number one will be compulsory and based on the entire syllabus. It rvill contain seven short
answer fype questions. Rest of the eight questions is to be given by setting two questions
from each of the four units of the syllabus. A candidate is required to attempt any other four
questions selecting one from each of the four units. All questions carry equal marks.

Course outcomes
At the end of the course students will be able to:
Describe the principles of solid &hazardors 

",arte 
rrar"g.r"ert. Ll(Rememtrering)

Acquire knorvledge on specialized solid & L2(Understanding)
Illustrate various techniques fo. t.ea L3(Applying)
Analyze policies regarding solid und hu, L4(Analyzing)
Design & optimize techniques in solid & h L6(Creating)

Course Contents

UNIT-I

Solid wastes: origin- Analysis- conrposition and characteristics. Integrated Solid waste Management System:
Collection- Storage- Segregation- Reuse and Recycling possibilities- Transportation- Treatment / processing and
Transtbrnration Techniques- Final Disposal.

UNIT-II

Management of: Municipal- Biomedical- Nuclear- Electronic and Industrial Solid wastes and the rules anri
regulations.

UNIT.III

Introduction to Hazardous wastes- Definition of Hazardous rvaste- The magnitude of the problem; Hazarclous waste:
Risk assessment- Environtnental legislation- characterization ancl site assessnlent- waste minimization and resource
recovery- Transportation of hazardous waste- Physical- chemical and biological treatment- Ground water
contamination- Landfi I I disposal

UNIT-IV

cument Management Practices- Etrvironnrental auclit- Pollution Prevention- Facility Development and operation-
Site Remediation: Quantitative risk assessment- site and subsurt'ace characteri zation- containment- renredial
alternatives.

REFERENCE BOOKS

l. Solid and Hazardous waste Management , M.N. Rao and Razia Surtana
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2. Environmental Hazards_Smith_ Keith
3' Environm entar Hazards-Iqbar- M-srivasta,a- A.S. and Sicrdiqu_ T.e.4. Basic Environmental Technology_Nathanson_ J.A.

Course Articulation Matrix:
Cours
e

Outco
mes

POI PC2 PO3 P04 PO
5

PO6 PC-7 PO8 PO9 POl0 POll POt2 PSOI PS02 PS03

col
c02
co3

I 2
I 2

2 I I 2 I
I 2

I J aJ

1

2
I 2 I

i
I ) I

'2

c04 I 2
I 2 2I

;
J 3

I 2
'2

2

ico5 I I aJ
-)

2

,
J I

I I
2 I a

J 2
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Environmental impact assessment and Life Cycle Analysis

Sem Vtr

General Course Information :

Course Code: PEC-CVE352-T

Course Credits: 3

Mode: Lecrure (L)
T1,pe: PE-l

Contact i-lours: 3 hours (L)
Examination Duration: 03 hours.

Course outcomes

Course Assessment Methods (Internal: 30; External: 70) Two minor test each of
20marks- class perfomlance measured through percentage of lecture attended (4 marks)-
assignments and quiz etc. (6 marks) and end semester examination of 70 marks.

For the end semester examination- nine questions are to be set by the exarniner. Quesrion
number one will be contpulsory and based on the entire syllabus. It will contain seven short
answer fy"pe questions. Rest of the eight questions is to be given by setting trvo questions
from each of the four units of the syllabus. A candidate is required to attempt any other four
questions selecting one from each of the four units. All questions carry equal marks.

Sr. No. Course outcomes
At the end of the course students will be able to:

RBT- Level

col Be aware of the environmental legislations- policies of the country and of
international environmental conventions and protocols

Ll(Remembering)

c02 Identi8 the environmental attributes to be considered for the EIA studv L2(Understanding)
co3 Illustrate objectives of the EIA studies L3(Applying)

CO,1 Evaluate the methodology to prepare rapid EIA L5(Evaluating)
co5 Formulate the methodology Environmental Auditing L6(Creating)

Course Contents

UNIT _ I

Basic Concepts of Environmental Impact Assessment: Description of the project and the environmental setting-

identification of impacts- measurement and monitoring- prediction and assessment of impacts and communication of
impacts.

UNIT _ II

Environmental l*pu.i Assessment Methodologies: Checklists- matrices- netu,orks and o'erlavs
Prediction and Assessment of Impact on the physical environment- on the resources- and on the socio-econornic-

Environmental cost benefit analysis Sustainable development. Life Cycle Assessment -Environmental Risk
Analysis- Definition of Risk

UNIT - III
Environmental auditing: Definition and types of audits- EMS audits- performance audits; compliance audits-

registration audits ISO 14000 series oi'standards and environmental auditing- Methodologies for Environmental
Auditing: Objectives- audit teams- planning audits- conducting audits- reporting audit findings

UNIT _ IV

EIA related to the following sectors - Infrastructure -<onstruction and housing Mining - Industrial - Thermal porver

- River valley and Hydroelectric Acts: Water act- Water Cess act- Air act- Environment protection act and their
amendments- wildlife act and Forest acts. case Studies on EIA

REFERENCE BOOKS

85



l ' ' Environmental Impact Analysis b1, R.K. Jail and L.v. Urban.2. Environmental ImpactAssessmentbr.Canter.

3. Environmental Impact Assessmenr h),.1. Cilasson
Course Articulation Matrix:

Cours
e

Outco
mes

POI PC2 PO3 P04 PO
5

lPo6 /por-Fs-ll
li

PO9 POIO POt I PO l2 PSO I PS02 PSO3

col I 2

)

l--_-itl lrc02 2 2 I I

c03
c04

2 I I 2
I I

I 2 I 2 I I I
cos )2 I 2 I I

t

2 I
I 2

2 I
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Air and Water Quality Modeling

Sem VI

Course Code: PEC-CVE353-T
Course Credits: 3

Mode: Lecture (L)
T1'pe: PE-l

Contact Hours: 3 hours (L)
Examination Duration: 03 hours.

Course outcornes

General Course Information :

Course Assessment Methods (Internal: 30; p*t,
20marks- class performance measured through percentage of 1ecture attended (4 marks)-
assignments and quiz etc. (6 marks) and end sernester examination of 70 marks.

For the end semester examination- nine questions are to be set by the examiner. euestion
number one will be compulsory and based on the entire syllabus. It will contain seven short
answer type questions. Rest of the eight questions is to be given by setting two questions
from each of the four units of the syllabus. A candidate is required to attempt any other four
questions selecting one from each of the four units. AII questions carry equal marks.

Sr. No, Course outcomes
At the end of the course students will be able to:

RBT'Level

col rrcrrlrc urrlsrsnr marnemancal moclels tor air and water qualiry Ll(Remembering)

@c02

co3 rrtrurur rfls qualrly or waler and alr through modeling

essential for the abatement of water pollution

L4(Analzing)
c04

LS(Evaluating)

co5 .,trbrBn s0un(I ano susBrnaDle water and air models under specified

conditions
L6(Creating)

Course Contents

UNIT _ I
water and air quality management-.Introduction to Mathematical Models: kinds of mathematical models - model
development- Model requirements and limitations- validation effluent and stream standards; ambient air qualiry
standards.

UNIT _ II
water quality model development- D.o. Models for Streams: Dissolved oxygen model for streams sources and sinks
of dissolved oxygen estimation of system parameters Streeter Phelps model - oxygen ,sag, curve-determination of
deoxygenation and re-aeration coefficients- Benthal oxygen demand mass transport mechanisms
UNIT _ III
Models for Estuary and Lakes: Assurnptions- Benefits- Limitations- physical- chemical ancl biological processes in
estuaries and lakes:

llass transport of solutes- degradation of organic compounds- application of concepts to predict groundwater
contaminant movement- seawater intrusion - basic concepts and modering
UNIT - IV
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Air quality models: Micrometeorological processes- rvind rose- dispersion- coefficients and stabirity crasses-Gaussian and dispersion model- Stack height cornputation- Regionar air quarity moders- source inventories andsignificance' Air pollution modeling and prediction - Plurne rise moderine techniques- modering for non-reactivepollutants- single source - short term impact- multiple sources and area sources- model performance and utilisation-computer models.

REFERENCES BOOKS

l' Environmental Engineering Peavy- Rorve and Tchobanglous- McGrarv Hill.2' water and waste water Engineering (vol. l&2)-Fair- Geyer &okun- John wiley- New york.3' water Suppry Engineering p.N. Modi- Stancrard Book House New_Derhi.
4' standard Methods for the Examination of water and waste water- American public Health Association.5. Environmentar Engg.: by Howard s. pear1,& others_ MGH Internationar.
6' Metacaf * EDDY - waste-water engineering revised by George Teholonobus (TMH)7' Manual on water Supply and Treatment by Minisrry of Urban Deveropment- New Delhi.8. Water Supply and Sewerage- McGhee- McGraw Hill.
9' Environmental Engineering- vol. I- S.K. Garg- Khanna publishers- New-Delhi.

Course Articulation Matrix:
Cours
e

Outco
mes

POI PC2 PO3 PO4 PO
5

PO6 PC-7 PO8 PO9 PO l0 POI I POt2 PSOI PS02 PSO3

col I 2 l
2 2 2

cC2 I 2 I I

co3 3 I I 2I 2 I J Ic04 I J

i
I

2 J
;
J 1

I2 I
co5 I

2 2 2J 2 2 2I I I I I I J 2
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General Course Information

Course 0utcomes

Course Assessment Methods (Internal: 30; External: 70) Two minor test

each of 20marks, class perfoffnance measured through percentage of lecture

attended (4 marks), assignments and quiz etc. (6 marks) and end semester

examination of 70 marks.

For the end semester examination. nine questions are to be set by the examiner.

Question number one rviil be compulsoil' and based on the entire syllabus. It

lvill contain seven short answer tlpe questions. Rest of the eight questions is to

be given by setting two questions from each of the four units of the syllabus. A

candidate is required to attempt any other fbur questions selecting one from

each of the four units. All questions carry equal marks.

Pavement Design

Sem VII

Course Code: PEC-CVE450-T

Course Credits: 3

lvlode: Lecture (L)

Ty'pe: PE-ll

Contact Hours: 3 hours (L)

Examinatir..n Duration: 03 hours.

Course Contents

UNIT-I

lntroduction: Types and component parts of pavements, Factors affecting design and performance of pavements.

Highlvay and airport pavement

Stresses and Deflections in Flexible Pavements: Stresses and def'lections in homogeneous masses. Burmister's two

Iayer theory, three layer and multi-layer theories: rvheel load stresses, various factors in traffic wheel loads, ESWL

of multiple rvheels. Repeated loads and EWL factors; sustairted loads. Pavement behaviour under transient traffic

Ioads

UNIT-II

Flexible Pavement Design Methods For Highways and Airports: Enrpirical, semi-empirical and theoretical

approaches. developtnent, principle, design steps, advantages; design of flexible pavements as per IRC

UNIT-III

S. No. Course outcomes

At the end of the course students rvill be able to:

RBT* Level

cor Identiff the stresses, deflections and designs of flexible and rigid pavements L2(Understanding)

coz Calculate stresses and ESWL in flexible and rigid pavements L3(Applying)

co3 Analyze the warping, friction, wheel load sffess and calculate the combined

stres;

L4 (Analyzing)

co4 Evaluate method for designing of various rypes of pavements L5 (Evaluating

co5 Design the tlexible and rigid pavements using various methods L6 (Creating)
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Stresses in Rigid pavements: Ty.pes of stresses and
rigid pavement analysis. EWL: rvheel load stresses.

caLlses, factors infl uencing

ri'arping stresses. frictional

the stresses; general considerations in

stresses, combined stresses

UNIT-IV

Rigid Pavement Design: Tlpes ofjoints in centent c(!ncrL're pa'ernenrs aud their functions. joint spacings: design ofcc pavernent for roads and run*'a)'s as per IRC. design oljoint cletails for longitudinal joi.ts, conrraction joints andexpansion joints' IRC method of design b!' stress ratio nrethod. Desig' of continuousrv reinforced concretepavements; Maintenance' repair and rehabilitation of pavenrents incruding design of bituminous and concreteol'erlays as per IRC.

REFERENCE BOOKS

l. Principles and practice of Highrvay
2. Highway engineering, Khanna S.K.

Course Articulation Matrix:

Engineering, L.R.Kadiyari, Khanna pubrications

& Justo C.E.G. Nem Chand

POt PO2 PO3 P04 PO5 PO6 PC-7 P()8 PO9 POt0 POI I PO12 PSO I PS02 PS03col I I 2 I I
I 2 I I 2co2 I I 2
I 2 2 Jc03 2 J a

J 2 I
I 2 a

J J IJc04 2 J J 3 1

I 2 a
Jco5 2 2 J J I

I 2 J J J
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a

Geometric Design of Highways

Sem VII
General Course Information

Course Code: PEC-CVE45 l-T

Course Credits: 3

Mo.Je: Lecture (L)

Ti'pe: PE-ll

Contact Hours: 3 hours (L)

Examination Duration: 03 hours.

Course outcomes

Course Contents

UNIT-I

Introduction: Classif-ication of rural highrvays and urban roads, objectives and requirements of highrvay geonretric
design:

Design Controls: Topography, vehicte characteristics and design vehicle, driver characteristics, speed, traffic florv
and capaciry', levels of service, pedestrian and other facilities, environmental factors; Design Elements: Sight
distances

UNIT-II

Horizontal alignrnent - design considerations, stability at curves, super elevation, rvidening, transition curves;
curvature at intersections
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Course Assessment Methods (Internal: 30; External: 70) Two minor test

each of 20marks" class perfoffnance measured through percentage of lecture

attended (4 marks), assignments and quiz etc. (6 marks) and end semester

examination of 70 rnarks.

For the end semester examination, nine questions are to be set by the

examiner. Question number one rvill be conrpulsory and based on the entire

syllabus. It will contain seven short answer type questions. Rest of the eight

questions is to be given by setting two questions from each of the four units of
the syllabus. A candidate is required to aftempt any other four questions

selecting one from each of the four units. All questions carry equal marks.

S.

No.

Course outcomes

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

RBT* Level

col Describevariousaspectsofthegeometricdesignsoi@
and highrvays

L2(Understanding)

c02 Draw Horizontal and vertical Alignment of different kinds of roadr

Evaluate desi_qn consideration of highways

t-3(Applying)
co3 L4 (Analyzing)

c04 L5 (Evaluating)

co5 Design highways and expressways using rRa@ L6 (Creating)



vertical alignment - grades' ramps, design of summit and valiey'cur\.es, conrbination of vertical and horizontal
alignment including design of hair pin bends

UNIT-III

Design of expressways' IRC standards and guidelines for design problems: cross section Elements: Right of wayand width considerations' roadway' shoulders, kerbs traffic barriers. nredians. fronrage roads; Facirities forpedestrians' bicycles' buses and mrcks- Pa'emert surface characteristics - t),pes. cross srope. skici resistance,
unevenness;

UNIT.IV

Design considerations: Design considerations for rural and urban afierials, freerval,s, and other rural and urbanroads; Design of Intersections: characteristics and design considerations of at-gracre inte.rsections; Rotaryintersections; Grade separations and interchanges - Design of parking rots

Books

l ' Principles and Practice of I{ighway Engineering. L.R.Kadiyali and N.B.Lal, Khanna publications2' Traffic Engineering and Transportation planning, L.R.Kadiyali, Khanna publications
3' Highway Engineering, c-E.G'Justo and S.K.Khanna. Nem chand and Brothers.4' IRC codes for Signs, Markings and Mixed Trafilc control in urban Areas.

Course Articulation Matrix:

POI P02 PO3 PO4 PO5 PO6 PO7 P()8 PO9 PO l0 POI I POl2 PSO I PS02 PSO3col I 2 2 I I
I I I ) 2cC2 2 2 2 2 I
I 2 2 2 2c03 I 2 2 2 I
I 2 3 1 3col I 2 3 J I

2 a
J 3 Jco5 2 2 3 3

2 J 1
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Traffic Engineering and Managemerrt

Sern VII
Cenera! Course In firr.mation

Course outcomes

UNIT I

Traffic Planning And characteristics :Road Characteristics - Road user characteristics - PIEV theory - vehicle -
Performance characteristics - Fundamentals of rraffic Flow - urban Traffic problems in India - Integrated planning
of town ,country ,regional and all urban infrastructure - Towards Sustainable approach. - land use & transport and
modal integration.

UNIT II

Traffic Surveys : Traffic Surveys - speed, journey time and delay surveys - vehicles Volume Survey including
nonmotorized 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 significance.
UNIT III

Course Code: PEC-CVE 452-T

Course Credits: 3

Mode: Lecture (L)

Type: PE-ll

Contact llours: 3 hours (L)

Examination Duration: 03 hours.

Course Assessrnent Methods (Internal: 30; nxtern"al;ry
each of 2Omarks. class perforrnance measured through percentage of lecture

attended (4 marks), assignments and quiz etc. (6 rnarks) and end semester

examination of 70 marks.

For the end semester examination, nine questions are to be set by the

examiner. Question number one will be compulsory and based on the entire

syllabus. It will contain seven short answer type questions. Rest of the eight

questions is to be given by setting two questions from each of the four units of
the syllabus. A candidate is required to attempt any other four questions

selecting one from each of the four units. All questions carry equal marks.

Course outcomes

At the end of the coursb students will be able to:

RBT* Level

Explain general principles of traffic.ng L2 (Understanding)

Apply traffic safery and traffrc pollurion *@ L3 (Applying)
Analyze traffic problems and plan ro. triffi L4 (Analyzing)

Evaluate fraffic and parking problems thto@ L5 (Evaluating)

Design Channels, Intersections, rigrri L< (Creating)

Course Content
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Traffic Design And visuat Aids : Intersection Design - channelization, Rotary intersection design - Signal design
- coordination of signals 

- Grade separation - Tralfic signs including vlvls and road nrarkings - Significant roles
of traffic control personnel - Networking pedestrian iacilities & cycle tracks.
UNIT IV
Traffic safety And Environment: Road accidents - causes, effect, prevention, and cost - Street lighting - Traffic
and environment hazards - Air and Noise Pollution. causes, abatement measures - promotion and integration
of public transportation - promotion of non-motorized transport.
Traffic Management : Area Traffic Manasement Svstem - Traffic Systern N,lanagement (TSM) with IRC
standards - Traffic Regulatory Measures-Travel Demand Management (TDM) - Direct and indirect methods -congestion and parking pricing - All segregation methods- coordination among different agencies - Intelligent
Transport System for traffic management, enforcement and education

REFERENCE BOOKS:

l ' Garber and Hoel, "Principles of Traffic and Highway Engineering,,, cENGAGE Learning, New f)elhi,
2010

2' SP:43-1994' IRC Specification, "Guidelines on Low-cost Traffic Management Techniques,, for Urban
Areas, 1994

3' Kadiyali'L'R' "TrafficEngineering andTransportPlanning", Khannapublishers, Delh i,2013
4' Indian Roads congress (IRC) Specifications: Guidelines and Special publications on Tra.ffic

and Management

Course Articulation Matrix:

Planning

POI PC2 PO3 P04 PO5 PO6 Po-7 PO8 PO9 PO l0 POl l PO 12 PSO I PS02 PS03
col I 2 2 I 2 I I 2
co2 I I 2 I

I 2 I 2 a
J

co3 2 J J 2 2 2 I

t

2 J J J
co4 2 J a

J J 2 2
2 aJ J J

co5 2 2 J 3 2 2 2 aJ aJ 1
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Course Code:PEC-CVE453-T

Course Credits: 3

Mode: Lecture (l-)

Type: PE-lil
Contact Hours: 3 hours (L)
Examination Duration: 03 hours.

Constru ction l\{anagement

Sern VII

Course Assessment Methods (Internal: 30; External: 70) Two minor test

each of 20marks" class perfornance measured through percentage of lecture

attended (4 marks), assignments and quiz etc. (6 marks) and end semester

examinatiol of 70 marks.

For the end semesier examination, nine questions are to be set by the examiner.

Question number one will be compulsory and based on the entire syllabus. It
rvill contain seven short answer type questions. Rest of the eight questions is to

be given by sening two questions from each of the four units of the s1'llabus. A

candidate is required to attempt any other four'questions selecting one from

each of the four units. All questions carry equal marks.

General Cou rse trnfornration

Course outcomes

S. No. Course outcomes

At the end of the course students rvill be able to:

RBT* Level

col Understand and Apply various material & equipment management techniques

in a project

L2(Understanding)

co2 Illustrate the project planning, scheduling, time-cost optimization, resource

allocation and project controlling

L3(Applying)

co3 Analyze the rate analysis for the various construction activities l,,t(Analyzing)

c04 Estimate the cost for the building and the road projects L5 (Evaluating

cos Prepare the contract documents for a given project &Assemble bill of

quantities

L6(Creating)

Course Content

UNIT I

Quantity Surveying and Cost Estimation: Detinitions, objectives, role and functions of quantity surveyor, Pre-

tender survey, Quantity measurements, Bill of quantities, analysis of rates for different items of work.

Specifications. General and detailed specifications for different items of lvork. Estimates and budgets types and their

preparation. Estimate of Buildings, Roads, Building Bye Laws, Taking-off quantities, Methods of measurement, e-

tendering, Bill of quantities.

UNIT II

Contracts: Definition, need, importance, types of contracts and their characteristics, procedure for tendering and

contracts, evaluation and examination of tenders, award of work, Joint Ventures, Concession Agreements.

Valuation, its tvpes.Determination of value of a property, Calculation of standard rent. Definitions, functions,

characteristics of project, planning and principles of Planning and Management.

UNIT III
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Network rechniques: Bar milestone charts planning and
Probability concepts Ailocation of resources and resource
Breakdown Schedule (WBS).

scheduling of PERT i CpM, Time cost optim ization,
levelling" Updating, controlling and monitoring, Work

UNIT IV

Material& Equipment Management: Importance. scope, objectives and functions, identification of source andvendor analysis' purchase' procurement procedure, inventory contror, Eoe anarysis. Importance, need, functionsand principles of equipment management, fypes of equipment and their uses, selection pranning and matching ofconstruction plant and equipment.

Account Procedure of PWD works: classification of works, Muster Roil. and Deposit works. cash Book,Imprest, temporary Advance, stores, Indent, Tools and prants

REFERENCE BOOKS:

l' seetharaman S'' construction Engineering and Management, umesh publication Delhi(2001).
2' Punima B' c' and Khandelwal; Project Planning and contror with PERT and cpM,Laxmi pubrication NewDelhi(2002).

3' K'K' chitkara' construction project management: planning, scheduring and controping, Tata McGrarv-H,r(lee8).

4' B' Sengupta and H Guha, "conskuction management and pranning,,, Tata McGraw Hir(1995).
5' L's' Srinath' PERT and cPM principles and Application, Third edition, Affiliated east-west press pvt Ltd(2001)6' J' Singh' Heavy construction-Planning, equipment and method, oxford & IBH publishing co. pvt(lgg3)
7 ' Datta B' N' Estimating and costing in civil Engineering, u.B.S. publisher(2g10)
8' Kohli D'D'; A Text book on Estimating ancl costing and Accounts, s. chand & company New Delhi(r gg4).9' R'L' Peurifoy' w'B' Ledbetter and c'J' Schexnayder, "construction pranning and methods,,, Fifth editions,McGraw Hill {nternarional edition(l 996).

Course Articulation Matrix:
Cours
e

Outco
mes

POI P02 PO3 P04 PO
5

.

t--

PO6

I

PO7 PO8 PO9 PO l0 POl l POt2 PSOI PS02 PS03

col I 2
Icc2 J 2

I I

i
I

co3 2 JI J I I 2 JI
Ic04 I 2 2

i
I J I

co5 I J 2 I I J
2 I J J
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Advanced Construction Materials

Sem VII
General Cou rse In fonrnation

Course Code: PEC-CVE 454-T

Course Credits: 3

Ir,lode: Lecture (L)

Type: PE-ill

Contact Hours: 3 hours (L)

Examination Duration: 03 hours.

Course outcomes

Course Contents

UNIT I

Advanced Construction Materials: Plastics, Timber products and Preservation, materials for thermal insulation,
materials for sound insulation. Smart Materials and their applications.

UNIT II

Special Concretes: Light weight Concrete, Vaccuum Concrete, waste Material Based concrete, Fiber reinforced
concrete, Polymer Concrete Composites, Ferrocement, Concreting at High and Lorv Temperatures, Self-
Compacting Concrete (SCC)' Ready Mixed Concrete (RMC) and its characteristics and advantages, Shotcrete and
concreting in tunnels.

UNIT III
Techniques for Tunneling and Forrnwork: Earthwork including cut and cover method, TBM, EBM and trenchless
technology, slip Form Shuttering, Latest type of Formwork, e.g. DOKA.

Course Assessment Methods (Internal: 30; External: 70) Two minor test

each of 20marks, class performance measured through percentage of lecture

attended (4 marks), assignments and quiz etc. (6 marks) and end semester

examination of 70 marks.

For the end semester examination, nine questions are to be set by the examiner.

Question number one will be compulsory and based on the entire syllabus. It
u'ill contain seven short answer Lvpe questions. Rest of the eight questions is to

be given by setting two questions from each of the four units of the syllabus. A
candidate is required to attempt any' other four questions selecting one from

each of the four units. All questions carry equal marks.

S. No. Course outcomes

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

RBT* Level

UUI Hxplatn about advance construction material. special concretes and special

constructions

Use advance construction material for special constructions

L2 (Undersianding)

c02 L3( Applying)
c03 Examine different construction material fo. sffi L4( Analyzing)

c04 Select appropriate construction materiul

structures

Designing flre resistant and lorv cost houses.

L5 (Evaluating)

L6 (C.e"ttrg)co5
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High Rise structures: construction techniques for high rise buildings, chimneys, dams. Special problems ofhigh-
rise construction & optimization ofspace

UNIT IY
Fire Resistance in Structures: Fire hazards in buildings and preventiye measures-
Low Cost Housing: Types, Design and advantages.

specisl constructions: Pre-cast and Pre-Fabricated construction and Modular construction, production and
utilization in various 6/pes of structures, Environmentar and Economic Benefits.

REFERENCE BOOKS

I. Low Cost Houses, publications by HUDCO, India Habitat Cenrre, Lodhi Road, New Delhi( I9g2)

2. F. Glower, Shuctural pre-cast Concrete, Oxford publishers.( 1974)

3. Neil Jackson and R. K. Dhir, Civil Engineering materials, Macmillan Fourth edition.(1996)

4 M'L' Gambhir , Neha Jamwal, Building Materials, products, properties and systems, Mc Graw Hilr(201 l )
5. M.L. Gambhir, Concrete Technolory, Mc Graw Hill(2013)

6.. Subir Sarkar, Subhajit Sarawati, Conshuction Technology, Oxford University press (200g).

Cours€ Articulation Malrix:

POI P02 PO3 P04 POs PO6 PO7

t

PO8 PO9 POt0 POI I PO l2 PSO I PS02 PS03
col 2 I I I I

I I 2
c02 2 I I I I

I 2 2
c03 2 I 2 2 I I I 2 2 J J
c04 2 2 aJ 2 I

I 2 2 J J
cos 2 2 J 2 2 I 2 a

J J J
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General Course Information

Course Code: PEC-CVE455-T

Course Credits: 3

Ivlode: Lecture (L)

T;"pe: PE-lll

Contact Hours: 3 hours (L)

Examination Duration: 03 hours.

Advanced Construction Techniques
Sern VII

Course Assessment Methods (Internal: 30; External: 70) Two minor test

each of 2Omarks. class perfornance measured through percentage of lecture

attended (4 marks), assignments and quiz etc. (6 marks) and end semester

examination of ?0 marks.

For the end semester examination, nine questions are to be set by the examiner.

Question number one rvill be compulsory and based on the entire syllabus. It

rvili contain seven short answertype questions. Rest of the eight questions is to

be given by setting two questions from each of the four units of the syllabus. A

candidate is required to aftempt any other four questions selecting one from

each of the four units. All questions carry equal marks.

Course Content

UNIT.I

Sub Structure Construction: Box jacking, Pipe jacking ,Under water construction of diaphragm walls and

basement ,Tunneling techniques ,Piling techniques ,Driving well and caisson ,sinking cofferdam ,cable anchoring

and grouting,Driving diaphragm walls, Sheet piles ,Laying operations for built up offshore system ,Shoring for deep

cutting ,Large reservoir construction ,well points ,Dervatering for underground open excavation.

UNIT II
Super Structure Construction For Buildings :Vacuum dewatering of concrete flooring, Concrete paving

technology ,Techniques of construction for continuous concreting operation in tall buildings of various shapes and

varying sections ,Erection techniques of tall structures, Large span structures ,launching techniques for heavy decks,

in-situ pre-stressing in high rise structures, Post tensioning of slab,aerial transporting -Handling and erecting

lightweight components on tall structures

UNIT III

99

Course outcomes

S. No. Course outcomes

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

RBT* Level

col Describe advance consffuction techniques for different types of structures. L2(Understanding)

co2 Use advance consffuction techniques for sub structure, super structure and

special structures

L3(Applying)

co3 Examine different construction techniques for various type of constructions L4 (Analyzing)

c04 Select appropriate civil engineering techniques for rehabilitation,

strengthening and demolition of structures

L5 (Evaluating

cos Constructing earth quake resistant structures L6 (Creating)



construction of Special structures: Erection of lattice towers, Rigging of transmission line structures

'construction sequence in cooling towers, Silos, chimney, sky scrapers ,Bow string bridges. cable stayed bridges

'Launching and pushing of box decks ,Consffuction ofjetties and break water structures -Construction sequence and
methods in domes -Support structure for heavy equipment and machinery in heavy industries -Erection of
articulated structures and space decks.

UNIT IV
Rehabilitation And strengthening Techniques :Seismic retrofining, Strengthening of beams, Strengthening of
columns, Strengthening of slab, Strengthening of masonry wall, protection methods of structures, lvlud jacking and
grouting for foundation, Micro piling and underpinning for srengthening floor and shallorv profile, Sub grade rvater
proofrng, Soil Stabilization techniques.

Demolition : Demolition Techniques, Demolition by Machines, Demorition by Explosives, Advanced techniques
using Robotic Machines, Demolition Sequence, Dismantling Techniques, Safety precaution in Demolition and
Dismantling.

REFERENCE BOOKS:

l ' Robertwade Brown, Practical foundation engineering hand book, McGraw Hill publications, 1995.
2' Patrick Powers' J', construction Dewatering: New Methods and Applications, John wiley & Sons,

1992.

3. Jerry Irvine, Advanced construction Techniques, cA Rocketr, r9g4
4' Peter'H'Emmons, "concrete repair and maintenance illustrated", Galgotia publications pvt. Ltd., 2001.
5' Sankar' S'K' and Saraswati, S., consffuction Technology, oxford Universiry press, New Delhi,200g.

Course Articulation Matrix:

POI PC2 PO3 PO4 POs PO6 PO7 PO8 PO9 POIO POl t POt2 PSO I PS02 PS03
col 2 2 I I I I I I 2
c02 2 2 I I I I I 2 2
c03 2 2 2 2 I

I 2 2 J aJ
co4 2 2 J J I I

1 2 2 J J
co5 2 2 3 J I 2 I 2 J aJ J
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General Course Infornration
Course Code: PEC-CVE 456-T
Course Credits: 3

lvlode: Lecture (L)

T-"-pe: PE-lV

Contact Hours: 3 hours (L)

Examination Duration: 03 hours.

Design of Concrete Structures-II
Sem VIII

Course Assessment Methods (Internal: 30; External: 70) Two minor test

each of 20ntarks. class performance measured through percentage of lecture

attended (4 marks). assignments and quiz etc. (6 marks) and end semester

examination of 70 marks.

For the end seinester examirtation, nine questions are to be set by the examiner.

Question number one will be compulsory and based on the entire syllabus. It

will contain seven short answer type questions. Rest of the eight questions is to

be given by sening trvo questions from each of the fbur units of the syllabus. A

candidate is required to attempt any other four questions selecting one from

each of the fbur units. All questions carry/ equal marks.

"Revised Blooms Taxonontv

UNIT I

Continuous Beams: Basic assumptions, Moment of inertia, settlements, Modification of moments, maximum
ntoments and shear, redistribution of moments for single and multi-span beams, design examples.

Stair- Cases: Typ. of stair-cases, Effective span of stairs. Distribution of loads on different types of stair cases,

Design examples.

UNIT II

Water Tanks: Estimation of Wind and earthquake forces, design requirements, rectangular and cylindrical
underground,lntze tanks, design considerations, design examples.

UNIT III

Design of curved beams in plan: Analysis and Design of curved beams fixed at both ends, ring beams

Design of Domes: Meridional and hoop stress in spherical and conical domes.

101

S. No. Course outcomes

At the end of the course students rvill be able to:

RBT* Level

col Explain design of special concrete structures like continuous/ .u.*a Uea*s.

stair-cases, water tanks, domes, retaining walls and bridges.

L2(Understanding)

c02 Employ the concepts of structural engineering for the construction of special

structures.

L3(Applying)

c03 Examine the structural aspects of special structures, L4 (Analyzing)

c04 Evaluate the structural condition of special structures L5 (Evaluating)

cos Design special concrete structures like continuous/ curved baa*rJt.i,-cases,

water tanks. domes, retaining walls and bridges.

L6 (Creating)



UNIT IV

Retaining walls: Design of cantilever and counter fbrt type retaining wails.

Introduction to Bridge Engineering: Definition. conrponents of a bridge, classifications, importance of bridges.
Need for investigations, serection of bridge site, LR.c. Ioadings.

Text Books

l. Reinforced concrete Structures, p. c. varghese, Tata McGraw Hill
2' Advanced Reinforced concrete Structures, P. C. varghese, Tata McGrarv Hill
3' Reinforced concrete Design, M.L. Gambhir, Macmillan India Ltd., Nerv Delhi
4' Limit State Design of Reinforced concrete, A.K. Jain, Nem chand and Bros., Roorkee
5' Behaviour' Analysis and Design of R.c.c. Structural Elements, I.c. syar and ummat, A.H. wheerers. Nerv

Delhi

Elements of Bridge Engineering, D- Johnson victor, oxford and IBH publishers, New Delhi.
Plain and Reinforced concrete, vol. 2, o P Jain and J. Krishna, Nem chand and Bros., Roorkee
Reinforced Concrete Design, S U Pillai and D Menon, Tata McGraw Hill

6.

7.

8.

Course Articulation Matrix:

POI PC2 PO3 P04 POs PO6 PO7 PO8 PO9 PO l0 POI I PO I2 PSO I PS02 PS03
col 2 2 2 2 I

I l I ) )
c02 2 2 2 2 I

I I I 2 2
co3 2 2 2 2 I

I I I ) 2
c04 2 2 a

J J I
2 -) J

co5 2 2 aJ J
I 2 1

1,02



Design of Steel Strucrures-Il
Sem VIII

Cenerai Cou rse Information

UNIT I

Elementary Plastic Analysis and Design: Introduction, Scope of plastic analysis, shape factor, mechanisms, plastic
collapse, plastic analysis of beams and portal frames, design of beams.

UNIT II
Design of Steel Stacks: Introduction, various .loads to be considered for the design of steel stacks, design of steel
stacks including foundation.

cold formed Sections: Introduction and brief description of various types of cold formed sections.
UNIT III
Design of round tubular structures

fubular tension members, tubular

stresses.

Tubular Light Poles: calculation for wind loads, design and analysis of tubular street light poles.
Towers: Basic introduction to rransmission and teiecommunication towers.

- Introduction, sectional properties, permissible stresses, grades of steel tubes,
compression members, tubular flexural members, combined bending and axial

Course Code: PEC-CVE 457 -T
Course Credits: 3

Mcde: Lecture (L)

T1,pe: PE-IV

Contact Fiours: 3 hours (L)

Examination Duration: 03 hours.

Course Assessment Methorts (Intei
each of 20marks- class perfbrnance measured through percentage of lecture

attended (4 marks), assignments and quiz etc. (6 marks) and end semester

examination of 70 marks.

For the end semester examination, nine questions are to be set by the examiner.

Question number one will be compulsory and based on the entire syllabus. It
will contain seven short answer type questions. Rest of the eight questions is to
be given b,"'- setting rwo questions from each of the four units of the syllabus. A
candidate is required to attempt any other four questions selecting one from
each of the four units. A!! questions carrv equal marks.

Course outcomes

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

RBT* Level

Understand the concept *d du L2(Understanding)

Analvze wind forces as per lS.o L3(Applying)

Analyze and design the varioui t"
based on latest Indian standards

L4 (Analyzing)

Develop Conceptual knowl"dg- L5 (Evaluating)

Design the plastic and steel ,fr*fu.", L6 (Creating)
*Revised Bloom's Taxonomy
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UNIT IV

Roof trusses: Introduction, types, components, design considerations, design of roof trusses.
water Tank: Analysis and design of rectangurar water tank

Text Books

I Design of Steel Stmctures, A.s.Arya and J.L. Ajmani, Nem chand Brothers. Roorkee
2 Design of Steel Structures, Ram Chandra, vol. I & II, Standard Book House
3 Design of Steel Structures, P. Dayaratnam, wheeler publishing, New Delhi.

Reference Books

I BIS Codes IS 800:2007, IS g0l:1975, IS g75

2 Design of Steel Structures, B.c. punmia, Laxmi publication, Delhi

Course Articulation Matrix:

POI PC2 PO3 P04 PO5 PO6 Pro7 PO8 PO9 POl0 POt I POt2 PSOI PS02 PS03
col 2 2 2 I I

I I I I I
cC2 2 2 2 I I

I I I 2 2
co3 2 2 2 I I

I I I 2 2
c04 2 2 aJ 2 I

2 I 2 J J
co5 2 2 J 2 I

2 I 2 3 J
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Ceneral Course Information:

Course Code: PEC-CVE458-1'

Course Credits: 3

lvlode: Lecture (L)

Type: PE-lV
Contact Hours: 3 hours (L)
Examination Duration: 03 hours.

Adyanced Structural Analysis

Sem VIII

Course Assessment Methods (Internal: 30; External: 70) Two minor test

each of 2Omarks- class perforrnance measured throu_eh percentage of lecture

attended (4 rnarks)- assignments and quiz etc. (6 marks) and end semester

examination of 70 marks.

For the end senrester examination- nine questions are to be set by the examiner.

Question number one rvill be compulsory and based on the entire syllabus. It
will contain seven short iinslver type questions. Rest of the eight questions is to
be given by setting trvo questions from each of the four units of the syllabus. A
candidate is required to attempt any other four questions selecting one from
each of the four units. All questions carry equal marks.

Course outcomes

*Revised Bloom's Taxonomy

Course Contents

UNIT I

Analysis of typical structures: Two hinged and three hinged arches- influence lines for thrust- radial shear and

bending moment- Analysis of cables.

Introduction to system approach: Force and Displacement methods

UNIT II

Matrix Force Method: lntroduction to flexibiliry approach- Choice of redundant- static equilibrium matrix-

deformation compatibility matrix- member flexibility matrix- static equilibrium and deformation compatibility

checks. Application for ffusses- continuous beams and rigid frames

UNIT III

S. No. Course outcomes

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

RBT* Level

col Understand various methods of structural analvsis L2 (Understanding)

c02 Apply various system matrices for development of different type of structures L3 (Applying)

co3 Analyze trvo hinged and three hinged arches and cables L4 (Analyzing)

co.1 Evaluate deflections in complex structures using stiffness and matrix methods L5 (Evaluating)

cos Develop system flexibility matrices for different types of structures using
System Approach and subsequently analyze the structures.

L6 (Creating)
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Matrix Displacement or stiffness Method: Introduction to displacement approach-
indeterminacy- development of stiffness matrices for continuous beams and rigid jointed
matrix displacement approach and application to continuous beams and rigid frames

calculation of kinematic

Irames- Development of

UNIT IV

Transformation Matrices: Element Approach: Introduction to Element Approach- Development of force
transformation matrices and system flexibilitv matrix using element approach- Development of translon,ation
matrices and system stiffuess matrix using element approach- Analysis of structures using element approach..

REFERENCE BOOKS:

I ' Gere J' M' and weaver w'; Matrix Analysis of Frarned Structures- cBS publishers & Distributors
2' Pandit G' s' and Gupta S' P'; Structural Analysis - A Matrix Approach; Tata McGraw Hill Education pvt. Ltd3' Martin H' C'; Matrix Structural Analysis- McGraw Hill Book company- New york
4' Prakash Rao D' S'; Structural Analysis - A Unified Approach- Tata McGraw Hill publishing
5' Reddy c. S.; Basic Structurar Anarysis- Tata McGrarv Hilr pubrishers

6. Structural Analysis, Bhavikatti s.s.,vikas pub.House, N.Delhi

Course Articulation Matrix:

POt PC2 PO3 PO4 POs PO6 Po-7 PO8 PO9 POl0

:_-
POt I PO l2 PSO I PS02 PS03

cot I 2 2 2 2
2 I I 2

c02 2 2 2 2 2
2 2 2 2

co3 2 2, J J 2
2 2 J a

J 3
co4 2 2 J J 2

I ) J ) ,}
J

cos 2 2 3 3 J
I ) aJ aJ J
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General Course Information:
Course Code: PEC-CVE 459-T

Course Credits: 3

Mode: Lecture (L)
Type: PE-IV

Contact Hours: 3 hours (L)
Examination Duration: 03 hours.

Bridge Engineering

Sem VllI

Course Assessnrent Methods (Internal: 30; External: 70) Two minor test
each of 20marks- class perforrnance measured through percentage of lecture
attended (4 nrarks)- assignments and quiz etc. (6 marks) and end semester

examination of 70 ntarks.

For the end seniester examination- nine questions are to be set by the examiner.

Question number one rvill be compulsory and based on the entire syllabus. It
rvill contain seven short answer fy'pe questions. Rest of the eight questions is to
be -eiven by sening tri'o questions from each of the four units of the syllabus. A
candidate is required to attempt any other four questions selecting one from
each of the four units. All questions carry equal marks.

Course outcomes

*Revised Bloom's Taxonomy

Course Contents

UNIT-I

Introduction: Definition- components of bridge- classification of bridges- selection of site- economical span-

aesthetics consideration- necessary investigations and essential design data.

Standard Specifications for Roads and Railways Bridges: General- Indian Road Congress Bridge Code- rvidth of
carriage way- clearance- Various loads to be considered for the design of roads and railway bridges- detailed
explanation of IRC standard live loads.

UNIT-II

Design Consideration for R. C. C. Bridges:various types of R.C.C. bridges (brief description of each rype)-
design of R.C.C. culvert and T-beam bridges.

UNIT-III

Design Consideration for Steel Bridges: Various Upes of steel bridges (brief description of each)- design of tmss
and plate girder bridges.

S. No. Course outcomes

At the end of the course students lvill be able to:

RBT* Level

col Describe and discuss the design and specifications of various fypes of bridgii L2 (Understanding)

cC2 Specifu various sub-surface investigations required for bridge construition
and use them to calculate the hydraulic desis.n requirements of different
bridges.

L3 (Applying)

co3 Analyze and perform design of RC slab culverts - RC r-eearn nriag.s ano
steel bridges

L4 (Analyzing)

c04 Evaluate various elernents of sub-structures of a bridge L5 (Evaluating)
CC5 Design various fypes of bearings and joints in bridge structures. L6 (Creating)

107



UNIT-IV

Hydraulic & Structural Design: Piers- abutments- wing-wall and approaches.

Brief Description: Bearings- joints- articulation and other details.

Construction- inspection and maintenance of bridges including case studies

Introduction to suspension bridges- cantilever bridges- cable-stayed bridges

REFERENCE BOOKS:

l. Essentials of Bridge Engineering- D.J.Victor- Oxford & IBH pub.N.Delhi.

2- Design of Bridges- N.Krishna Raju- oxford & IBH- N.Delhi.

3. Bridge Deck Analysis- R.p.pama&A.R.cusens- John wiley & Sons.

4' Design of Bridge Structures- T.R.Jagadish&M.A.Jairam- prentice Hall of India- N.Delhi.

Course Articulation Matrix:

POI P02 PO3 PO4 PO5 PO6 PO7 PO8 PO9 POt 0 POI I PO l2 PSO I PSO2 PS03

col I 2 2 2 2 2 I 2 2

c02 I 2 2 2 2 I 2 2 2 2

c03 2 2 2 2 2 2 1
aJ

c04 2 2 J 2 I 2 J J J

cos 2 2 J J 2 2 J 3 J
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Irrigation & Design of Hydraulic Structures
Sem VIII

i -- General Course Information:
Course Code: PEC-CVE460-T
Course Credits: 3

lvlode: Lecture (L)
Type: PE-V

Contact Hours: 3 hours (L)
Examination Duration: 03 hours.

Course Assessment Methods (Internal: 30; External: 70) Two minor test

each of 20marks- class perfonnance measureii through percentage of lecture

attended (4 marks)- assignments and quiz etc. (6 marks) and end semester

examination of 70 nrarks.

For the end semester examination- nine questions are to be set by the examiner.

Question number one will be conrpulsory and based on the entire syllabus. It
will contain seven short answertlpe questions. Rest of the eight questions is to
be given by setting two questions from each of the four units of the syllabus. A
candidate is required to attempt any other four questions selecting one from
each of the four units. All questions carry'equal marks.

Course outcomes

S. No. Course outcomes

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

RBT* Level

col Explain concepts and designs of hydraulic structures and water distribution
systems for irrigation.

L2 (Understanding)

cC2 Compute the irrigation water requirement of crops. L3 (Applying)

co3 Analyzing alignments for construction of water distribution system and
construction of hydraulic structures for them.

L4(Analyzing)

c04 Eval,uate the water losses in canal & systems L5(Evaluating)
cos Help in designing of hydraulic structures for irrigation rvater distribution

systems.
L6(Creating)

*Revised Bloom's Taxonomy

Course Contents

UNIT I
Water requirement of crops: Irrigation systems: Need-minor and major- command area development - Crops and

crop seasons in India- cropping pattern- duty and delta- Quality of irrigationwater- Soil-water relationships: soil

characteristics significant from irrigation'considerations- root zone soil rvater- infiltration- consumptive use-

irrigation requirement- frequency of irrigation- Methods of applying water to the fields: surface- sub-surface-

sprinkler and trickle / drip irrigation

Reservoirs: Types- capaciry of reservoir- fixing of control levels - yield of reservoir- reservoir regulation- erosion

and sedimentation- economic height of dam- selection of suitable site.

UNIT II
Dams and spillways: Embankment dams: Classification- selection of site for dam- design considerations-

estimation and control of seepage- slope protection Gravity dams: forces on gravity dams- causes of failure-
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elementary and practical profile- structuraljoints- keys and water seals- gaileries- outrets- Arch and buttress dams:types Spillways: components of spillways- vpes- terminal structures- fypes of gates for spipway crests weir andbarrage- types of weirs- Theories of seepage for design of rveirs
UNIT III
Distribution system: canal systems- alignment of canals- canar rosses- estimation of design discharge Design ofchannels: Kennedy's and Lacey's theory of regime channers canal
outlets: non-modular- semi-modular and modular outlets water logging: causes- effects and remediar measures-Lining of canals: economics of lining- types of lining- Drainage of irrigated rands: necessify- methodsUNIT IV

Hydraulic structures for distribution system:Surface and sub-surface flow considerations for design of canarstructtrres:hydraulic iump- seepage forces- uplift forces Canar faus- cross regulator- distributary head regurator-canal escapes: fypes- components and design considerations
cross drainage works: need- fypes- design considerations different units of headworks- sediment control in canals-river training for canal headworks_

REFERENCE BOOK:

l. G L Asawa- Irrigation Engineering- Wiley eastern
2' s K Garg- Irrigation Engineering & Hydraulic Structures- Khanna publishers
3' P N Modi- Inigation Engineering & Hydrauric structures
4' Bharat Singh- Fundamentals of Irrigation Engineering- Nem chand- Roorkee(l9gg)
5' s'R' Sahasrabudhe- Irrigation Engineering and Hydraulic structures- s K Kataria& Sons- New Delh i(20r4)6' P Novak- A I BMoffat- c Nalluri& R Narayanan- Hydrauric Structures- Tayror &Francis( 2or4)

Course Articulation Matrix:

POI PC2 PO3 PO4 PO5 PO6

-_*

PO7 PO8 PO9 POl0 POI I PO 12 PSOI PS02 PS03cot 2 2 2 2
I 2 2 2 2cC2 2 2 2 2

2 2 J 3c03 2 2 2 2 I
I 2 2 aJ J

;
J

c04 2 5 J 3 2

,
I 2 2 Jcos 2 J aJ 3
2 2 2 aJ 3

110



General Course Information :
Course Code: PEC-CVE 46i -T
Course Credits: 3

Mode: Lecture (L)
Type: PE-V

Contact Hours:3 hours (L)
Examination Duration: 03 hours.

Operr Channel Florv
Sem tr'lll

Course Assessment IVlethods (Internal: 30; f,xternal: 70i Two minoi test
each of 2Omarks- class perforrnance measured through percentage of lecture
aftended (4 mar-ks)- assignments anci quiz etc. (6 marks) and end semester
examination of 70 marks.

For the end semester examination- nine questions are to be set by the examiner.
Question number one will be compulsory and based on the entire syllabus. It
will contain seven short answer type questions. Rest of the eight questions is to
be given by setting tu'o questions from each of the four units of the syllabus. A
candidate is required to attempt any other four questions selecting one from
each of the lour units. All questions cany equal marks.

Course outcomes

*Revised Bloom's Taxonomy

Course Contents

Unit I

Flow in open Channels: Difference between pipe flow and channel florv- Types of channels- Classification of
flows- Sub Critical and Supercritical Flows- Velocity distribution in channel.

Flow Measurement: Flow over notches and weirs- Pitot tube floats and current meters for velocity measurement-
FIow over Spillways- Sluice gates- Freeoverfall flow.

Unit II

unsteady flow and Hydraulic jump: Froude number and types of hydraulic jump- Applications Jumps in channels.
unsteady flow equation- Pre jump and post jump depths- length of Hydraulic Jump and energy dissipation- Surges.

concepts of Specific energy and specific Force: Specific energy and specific curye- Momentum Equation in open
channels- Specific force & specific force curve Critical depth and its computation.

Unit III

S. No. Course outcomes

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

RBT* Level

@col

cC2
L2 (Jnderstanding)

co3 Select and utilize hydraulic machine con.a

Examine the hydraulic jump paffern and its applications.

L3 (Applyrng)

co4 L4 (Analyzing)

L5 (E*lr.tl"$cos
*D ^,,:
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Gradually Varied Flow: Channel hansitions- Non-uniform flow in open channels- Dynamic equation for GVF- 
.,

Water surface profiles in channels of different slopes GVF flow computations. Design of Channels- Most eflicient

channel sections.

Unit IV

Pumps and Twbines: Reciprocating pumps- their typres- work done by single and double acting pumps. Cennifugal

pumps- components and parts and working- types- heads of a pump-statics and manometric heads- Force executed

by fluid jet on stationary and moving flat vanes.- Turbines-classifications of turbines based on head and specific

speed- component and working ofPelton wheel and Francis turbines- Cavitation.

REFERENCE BOOKS:

I. K. Subramanya- "Flow in Open Channels,'- Tata Mccraw Hill- New Delhi.

2. K.G. Ranga Raju- "Flow Through Open Channels"- Tata McGraw Hill- New Delhi.

3. F. M. Hendersen- "Open Channel Flof'- McMillan- New york.

4. R. H. French- "Open-Channel Hydraulics',- McGraw Hill publishing Company- New york.

Course Articulation Matrix:

POt PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 POl0 POt l PO l2 PSOl PS02 PSO3

col 2 2 I I 1 2 I I 2

c02 2 2 2 2 I I 2 I 2 2

co3 2 2 2 2 2 I 2 2 J J

c04 2 2 2 2 I I I 2 2 2

cos 2 3 J J 2 I 2 2 J 3
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General Course Information:

Course outcomes

Course Code: PEC-CVE 46 | -T
Course Credits: 3

lvicde: Lecture (L)
Type: PE-V

Contact Hours: 3 hours (L)
Examination Duration: 03 hours.

Croundw'ater En gilteering
Sem VIII

Course Assessment Methods (Internal: 30; External: 70) Two minor test

each of 20marks- class perfbrmance measured through percentage of lecfure

attended (,1 marks)- assignments and quiz etc. (6 marks) and end semester

examination of J0 marks.

For the end semester examination- nine questions are to be set by the examiner.

Question number one rvill be compulsorl' anci based on the entire syllabus. It
wil! contain seven short ansrver fype questions. Rest of the eight questions is to
be given by"setting trvo questions from each of the four units of the syllabus. A
candidate is required to attempt any other four questions selecting one from
each of the four units. All questions carry equal marks.

*Revised Bloom's Taxonomy

Course Contents

UNIT I

Principles of Ground water flow: Definition and occurrence of ground rvater florv- Role of ground water in a
hydrologic cycle- Mechanical energy and flui.l potential- Hydraulic head- Darcy's law- Fleterogeneity and

anisotropy- Range and validity of Darcy's law- Tvpes of aquifer and its properties- Compressibilit,v- Specific

storage- Storativity- Ground water flow equation- Solution of flow equation- Analy.tical solutions- Steady flow in a
confined and unconfined aquifer- Graphical solutions- Flow lines and Equipotential lines- Flow net- Refraction of
flow lines.

UNIT II
Well Hydraulics: Inffoduction- Drarvdorvn due to abstraction from well- Steady and unsteady absfraction from
well- Well interference- Pumping test analysis- Infiltration wells and gallery.

Well Construction: Method of construction of shallow and deep well- well log- well completion- horizontal well
UNIT III
Groundwater Conservation: Regional groundwater budget- Resource assessment- Estimation of recharge-

aftificial recharge.

S. No. Course outcomes

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

RBT* Level

col Define the discharge in well for different aquifers. L1(Remembering)
co2 Learn the principles and dynamics of groundwater flolv. L2 (Understanding)
c03 Use various methods for ground water exploration L3 (Applying)

c04 Examine the reasons of groundwater depletion and fluctuations L4 (Analyzing)

cos Appraise the principles of rvell hydraulics and methods of well construction. L.5 (Evaluating)
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5
Groundwater quality: Indian and international standards- Pollution of groundwater sources- Advection anci

dispersion- sorption and diffusive mass transfer- remedial and preventive measures.

UNIT IV

Exploration: Geophysical- Electric resistivity method- Seismic refraction method- Saline water infrusion in
aquifers- Groundwater levels fluctuation.

REFERENCB BOOKS:

I. Raghunath H M- Groundwater- Nerv Age [nternational(2007).

2. David Keith Todd- Groundwater Hydrorogy- wiley India Edition(2007).

3' Franklin W. SchwartzandHubao Zhang- Fundamentals of Groundrvater- John Wiley(2003).
4. Bear- J. Hydraulics of Groundwater- McGraw-Hill( 1979).

5' Freeze- R.A. and Chery- J.A- Grounclwater. Prentice Hall-Inc- Englewood Cliffs- Nerv Jersey(1979)

Course Articulation Matrix:

I:

i

I

A
1

tl

POI PC2 PO3 PO4 PO5 PO6 Po-7 PO8 PO9 POr 0 POI I POt2 PSOI PS02 PS()3

cor 2 2 I I I I 2 I I 2

cC2 2 2 I 2 I 2 I 2 2

c03 2 2 2 2 2 2 2 2

c04 2 2 1 I I 2 2 2 2

co5 2 2 1 2 2 2 2 2 J J

114


