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Preface

PES College of Engineering, Mandya, started in year 1962, has become
autonomous in the academic year 2008-09. Since, ithkas been doing the academic and
examination activities successfully. The collegerusning Eight undergraduate and Eight
Postgraduate programs. It consists of Six M.Tedgmams, which are affiliated to VTU. Other
postgraduate programs are MBA and MCA.

India has recently become a Permanent Member mngjghe Washington Accord.
The accord was signed by the National Board of éditation (NBA) on behalf of India on
13" June 2014. It enables not only the mobility of degree globally but also establishes
equivalence to our degrees with that of the menmagions such as Taiwan, Hong Kong,
Ireland, Korea, Malaysia, New Zealand, Russia, &doge, South Africa, Turkey, Australia,
Canada and Japan. Among other signatories to temational agreement are the US and the
UK. Implementation of Outcome Based Education (OB& been the core issue for enabling
the equivalence and of Indian degrees and theiilityodcross the countries.

Our Higher Educational Institution has adopted lG8CS based semester structure
with OBE scheme and grading system.

The credit based OBE semester system providesili&xin designing curriculum and
assigning credits based on the course content@nd bf teaching.

The OBE, emphasize setting clear standards forrediske, measurable outcomes of
programs in stages. There lies a shift in thinkitggching and learning processes moving
towards Students Centric from Teacher Centric diluta OBE standards focus on
mathematics, language, science, attitudes, sddils & moral values.

The key features which may be used to judge, yfistéesn has implemented an outcome
based education system is mainly Standard basedsassents that determines whether students
have achieved the stated standard. Assessmentgak®yany form, so long as the process
actually measure whether the student knows theimestjunformation or can perform the
required task. Outcome based education is a comanittimat all students of all groups will
ultimately reach the same minimum standards. Ouéc®@ased Education is a method or
means which begins with the end in mind and cotigtamphasizes continuous improvement.

Choice Based Credit System (CBCS) provides chaicestudents to select from the
prescribed courses (core, Foundation, FoundatieatitZe, elective, open elective and minor or
soft skill courses). The CBCS provides a ‘cafeteype approach in which the students can
Choose electives from a wide range of coursesef thoice, learn at their own pace, undergo
additional courses and acquire more than the reduaredits, adopt an interdisciplinary
approach to learning which enables integration ohcepts, theories, techniques, and,
perspectives from two or more disciplines to adeafundamental understanding or to solve
problems whose solutions are beyond the scopesoighe discipline. These greatly enhance
the skilllemployability of students.

In order to increase the Industry/Corporate readinenany Soft Skills and Personality
Development modules have been added to the existirgculum of the academic year 2015-
16. Industry Interactions have been made compulsoenhance the field experience. In order
to enhance creativity and innovation Mini Projectdalndustrial visit & Interaction are
included in all undergraduate programs

Sri. B.Dinesh Prabhu (Dr.P S Puttaswamy)
Deputy Dean (Academic) Dean (Academic)
Associate Professor, Professor,

Dept. of Automobile Engg Dept. of Electrical & Electronics Engg.



PES College of Engineering
Vision

“ An institution of high repute, imparting qualitywezhtion to develop innovative and

Humane engineers”
Mission

“Committed to develop students potential througl lgjgality teaching- learning processes

and state of the art infrastructure”
DEPARTMENT OF CIVIL ENGINEERING

About the Department
The Civil Engineering Department was started inyhar 1962 as one of the first branches
inP.E.S College of Engineering, Mandya with anketaf 40. The department has carved a
niche for itself by offering the most competenttinstional programmes to the students. The
department is running an undergraduate programrtieami intake of 120 and it has started
PG inn CAD structures with an intake of 18 in thearly 2004. The department has been
recognized as research center under VTU, Belgauma.department is accredited by NBA,
New Delhi for five years (2004-2009). The departmisnwell equipped with laboratories,
computing facilities, independent library and otHacilities. The department has well
gualified and experienced teaching faculties. Tégadtment also takes up consultancy work
pertaining to civil engineering. Planning, strueludesign of buildings, testing of materials,
testing of materials, soil investigation is pdrtlee department activities.

VISION :

Department of Excellence developing engineers tivems$ construction challenges.

MISSION:
Committed to
Develop faculty, staff and students
Create and nurture ambience for learning, innonadiad research
Develop new construction materials and technology
Partner in developing skilled labour through vomaal programmes

(A) Programme Educational Objectives (PEOS)
The Bachelor of Engineering Programme in Electoraaod Communication Engineering
[B.E. (Civil)] during four years term aims to

Provide the students with strong fundamental andamckd knowledge in
mathematics, science and engineering with redpeCtvil Engineering discipline
with an emphasis to solve engineering problems

Prepare the students through well - designed auune to excel in bachelor degree
programme in Civil Engg. in order to engage tdaching or industrial or any
technical profession and to pursue higher studies

Train students with intensive and extensive enginge&knowledge and skill so as to
understand, analyze, design and create novel pi®dnd solutions in the field of
Civil engineering.

Inculcate in students the professional and etlatiztide, effective communication
skills, team spirit, multidisciplinary approach aaloility to relate engineering issues
to broader social context.

Provide students with an excellent academic enment to promote leadership
gualities, character moulding and lifelong learniag required for a successful
professional career.



(B) Programme Outcomes (POs):
The BACHELOR OF ENGINEERING Programme in Civil Engering [B.E.

(Civil)] must demonstrate that its graduates have
a) An ability to apply knowledge of mathematicsgace and engineering to develop art of
planning and executing constructional activities.
b) An ability to design and construct Civil Enginieg structures
c) An ability to function effectively as an indiwidl and as a member of engineering
teams of other disciplines.
d) An understanding of professional and ethicalpoesibility at local, national and
international levels.
g) An ability to effectively communicate orally and writing on social and technical
occasions in local and global scenarios.
h) The broad education to understand the impa@&ngineering solutions in a global and
societal context.
i) An ability to engage in independent and lifelofearning in the broad context of
technological change.
) A knowledge of contemporary issues at localiaratl and international levels.
k) An ability to use the techniques, skills and modengineering software tools which are
necessary for engineering practice.

These programme outcomes (POs) are achieved thranghrray of courses. To
ensure the achievement of POs, the course leamittpmes (CLOs) are so formulated that
they address the POs.



P.E.S.College Of Engineering, Mandya
(An Autonomous Institution)
Scheme of Teaching and Examination

Il Semester B.E. (Civil)

. _ Examination Marks
ﬁlo Course Code | Course Title Ei;f_hmg ::'r.?/gv f'ek Credit ciE |see Total
Marks

1. |P15MAT31 Course | - Engineering Mathematics|Maths | 3:2:0:5 | 4 50 | 50| 100

2. |P15Cv32 Building Materials & Construction Civil [4:0:0:4 |4 50 | 50 | 100

3. |[P15CVv33 Strength of Materials Civil 4:0:.0:4 4 5050 |[100

4, |P15CVv34 Applied Engineering Geology Civil 3:50:|3 50 [50 | 100

5. [P15CV35 Fluid Mechanics Civil 4:0:0:4] 4 50 50 010

6. [P15CV36 Basic Surveying Civil 4:0:.0:4 4 50 50 001

7. |P15CVL37 Basic Surveying Practice Civil [0:1:2:3 |1.5 |50 |50 | 100

8. |[P15CVL38 Basic Material testing lab Civil [0:1:2:3 (1.5 |50 |50 [ 100

Comprehensive communicati
9. P15HUDIP39 deveFopment (CCD) HS&M (2:0:0:2 [[2] [50] | [50] | [100]
Aptitude and reasoning development, =

10. |P15HU39 ngmner( ARDE) 9 PMeMisem  [2:0:0:2 0| s0)| -- -

11. |P15MADIP31| *Additional Maths-I Maths 4:0:0:4{ 0 |- e

13 |P15sHMDIP31 JFrJdian .Constitutilon , Human rights Hu_man& 2:0:0:2 |0 _

rofessional Ethics Science
Total 26 400 |400 |800
[28] [[450][[450]|[900]

L: Lecture, T: Tutorial, P: Practical, H: Hrs/ WedRIE: Continuous internal evaluation, SEE semestér Examination, g
Credits.* Additional Mathematics-l & Constitution of India and Professional Ethics :_Lateral entry studentsshall
have to pass these mandatory learning courses beéocompletion of VI- Semester

** ARDB: All students shall have to pass this mandatory learning coursdsefore completion of VI- Semester

IV Semester B.E. (Civil)

Examination
NS;_ Course Code Course Title Te[;aé:gtl.ng Tﬁ_/vlz\,/e: K Credit MarksT otal

CIE [SEE
Marks
1. |[P15MAACAT Course | -Engineering Mathematics-1V Mathg 3:2:0:B 50 |50 | 100
2. |P15CVv42 Concrete technology Civil 4:0.0:.4 4 500 3100
3. |P15CVv43 Basic Structural Analysis Civil 4:0:0:44 50 |50 | 100
4. |P15CVv44 Applied Surveying Civil 4:0:0:4] 4 50 50100
5. |P15CV45 Hydraulics & hydraulic machines Civil| 04:4 |4 50 | 50 | 100
6. |P15CV46 Highway Engineering Civil 3:0:0:3 3 5p0 5100
7. |P15CVL47 Applied Surveying practice Civil 10:1:2:3 |1.5 [50 |50 | 100
8. |P15CVL48 Hydraulics & hydraulics machines lab viCi |0:1:2.3 [1.5 |50 |50 | 100
Aptitude and reasonin

9 [P15HU49 dgvelopment ) Intermegdiate( ARDI) HseM [2:0:0:2 |1 |50 |50 | 100
10 |P15MADIP41 *Additional Maths-II Maths | 4:0:0:4] O - |-
11 |P15EVDIP410 | *Environmental Studies Civil 20004 0 |- [- |-
Total 27 450]450 [ 900
* Additional Mathematics-Il & Environmental Studies : Lateral entry students shall have to pass thed
mandatory learning courses before completion of VISemester
L: Lecture, T: Tutorial, P: Practical CIE: Contiruminternal evaluation, SEE semester end Exammatio

Evaluation Scheme
(For Theory Courses only)

Scheme Weightage Marks Event Break Up
Test | Test Il Quiz | Quiz Il Assignment
0,
CIE 50% 50 35 35 5 5 10
SEE 50% 100 Questions to Set: 10 Questions to Answer: 5




Department of Civil Engineering

Course Title: Engineering Mathematics-Ill

Course Code P15MA31 | Semesterlll | L-T-P-H:3-2-0-5 | Credits: 04

Contact Period- Lecture: 52Hrs.; Exam: 3Hrs. | Weightage CIE: 50 %; SEE: 50%

Prerequisites: The student should have acquired the knowledge ofin€ering
Mathematics-1 & Il of I and 1l semester B.E.

Course Learning Objectives (CLOS):
The course P15MA31 aims to:

1. Describe the concepts of elementary numerical amalguch as forward/backward
finite differences, central differences, interpmat and extrapolation formulae,
techniques of numerical differentiation and inteigra

2. Explain the nature of periodic functions Fourierieg of general as well as even /odd
functions valid in full range/half-range periodsord with applications through
practical harmonic analysis.

3. Learn modeling in terms of partial differential efjons and also, learn different
exact/analytical methods of solving with specialpbasis on interpretation of the
solution of one-dimensional wave, heat and Lapkageations with given initial and
boundary conditions in the context of various emgiing and technological
applications.

Relevance of the course:

Engineering Mathematics-1ll deals with the Numdriggthods to solve interpolation and
extrapolation problems in engineering field.

In Fourier series analyze engineering problemsingrisn control theory and fluid flow
phenomena using harmonic analysis

Analyze the engineering problems arising in sigraald systems, digital signal processing
using Fourier transform techniques.

Z-transforms & Z-transforms of standard functionssblve the specific problems by using
properties of Z-transforms.

Identify and solve difference equations arisingengineering applications using inverse Z—
transforms techniques

Partial Differential Equations (PDE’s), order, degrand formation of PDE’s and, to solve
PDE'’s by various methods of solution.

One — dimensional wave and heat equation and Laglaguation and physical significance
of their solutions to the problems selected fromieeering field

Course Content
UNIT-I

Numerical Methods-I: Finite differences Forward and Backward difference§regory-
Newton forward and backward interpolation formuldewton’s divided difference formula,
Lagrange’s interpolation formula and inverse intdagion formula .(All formulae without
proof) — problems.
Central differences: Gauss Forward and Backwarderdiice formulae, Stirling’s, and
Bessel's formulae (All formulae without proof) Julstrative problems. 10 Hrs

Il & IV Semester Syllabus 2015-2016 1



Department of Civil Engineering

UNIT-II
Numerical differentiation using Newton’s forward and backward interpolatformulae,
Newton’s divided difference formula and Stirlingermula (All formulae without proof)-
problems only and Applications to Maxima and Miniofaa tabulated function.
Numerical integration: Newton- Cotes quadrature formula, Trapezoidaé,r8impson’s
(14)@ rule, Simpson’s )™ rule, Boole’s rule and Weddle’s rule (All rules fdtt proof)-
lllustrative problems. 10 Hrs
UNIT-11I
Fourier series: Periodic functions, Fourier series- Euler’'s formularichlet's conditions.
Fourier series of discontinuous functions, Fousenies of even and odd functions. Change of
interval- Fourier series of functions of arbitrgmgriod. Half-range Fourier series expansions,
Fourier series in complex form, Practical harmoaialysis — lllustrative examples from
engineering field. 11 Hrs

UNIT-IV
Fourier Transforms: Infinite Fourier transforms-properties. Fourieresend Fourier cosine
transforms, properties. Inverse infinite Fouried amverse Fourier sine & cosine transforms —
problems. Convolution theorem, Parsevalientities for Fourier transforms (statements
only).
Difference equations and Z-transforms: Definition of Z-transforms — standard Z —
transforms, linearity property, damping rule, shdtrules, initial value theorem and final
value theorem ( All rules and theorems without promverse Z — transforms. Difference
equations- basic definitions. Application of Z-tséorms to solve difference equations

10 Hrs

UNIT-V
Partial differential equations (PDE’s):
Formation of PDE’s. Solution of non homogeneous RyHirect integration. Solutions of
homogeneous PDE involving derivative with respgecine independent variable only (both
types with given set of conditions). Method of gejian of variables (first and second order
equations). Solution of the Lagrange’s linear PDdd'the type: Pp + Qq = R.
Applications of PDE'’s:
One - dimensional wave and heat equations (No atésiv), and various possible solutions
of these by the method of separation of varialid&lembert’s solution of wave equation.
Two dimensional
Laplace’s equation (No derivation)—various possgakitions. Solution of all these equations
with specified boundary conditions (Boundary vghweblems). lllustrative examples from
engineering field. 11 Hrs
Text Books:
1. B.S. Grewal: Higher Engineering Mathematics, ir@Publishers, New Delhi, £2Ed.
2012.
2 .Advanced Engineering Mathematics: - E. Kreyszig, John Wiley & Sons, 6t Ed.2007.

References:

1. Advanced Modern Engineering Mathematics:- Glgmds,Pearson Education Ltd., 3rd
Ed., 2007.

2. Peter V O’ Neil — Advanced Engineering MatheicgtirThomson Brooks/Cole ,5th
edition,2007.

Note: - Eachunit containdwo full questions 020 marks each. Students are required to
answeifive full questions choosing at leaste question from each unit.
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Department of Civil Engineering

Course Outcomes

After learning all the units of the course, thedgtot is able to;

1. Apply forward, backward difference formulae and tcen differences formulae in
solving interpolation- extrapolation problems irgereering field.

2. Apply Numerical differentiation and integration eslin solving engineering where the
handling of numerical methods is inevitable.

3. Recognize the importance of Fourier series & Fauransforms, difference equations and
Z-transforms in the field of signals and systenmsnmunication and network theory signal
and image processing, control theory, flow & heamsfer and theory of elasticity.

4. Learn modeling in terms of partial differential efjons and also, learn different
exact/analytical methods of solving with specialpiasis on interpretation of the solution.

5. Interpret the solution of one-dimensional wave,thead Laplace equations with given
initial and boundary conditions in the context @frieus engineering and technological
applications.

Il & IV Semester Syllabus 2015-2016 3



Department of Civil Engineering

Engineering Mathematics-Il[((P15MA31)
Time - 3Hrs Max. Marks- 100
Note: Answer any FIVE full questions choosing at last one full question from each unit

Model Question Paper Mark COfs Leve
UNIT- |
1. a) Find the missing values in the following data:
X 0 1 2 3 4 5 6 6 L1
y 5 11 22 4 _ 140 _
b) The table gives the distances in nautical nufake visible horizon for the given
heights (in feet) above the earth’s surface:
X= 100 150 200 250 300 350 400
height 7 L2
y= 10.63 | 13.03 15.04 | 16.81 18.42 19.9 21.27
distance
7 L2
Find the values of y whenx = 410 ft .
¢) GivenU,, = 24.37,u,, = 4928 u,, =16286and U,, = 2405,
find U,gby Newton's divided difference formula.
2. a) Use Lagrange interpolation to fit a polynométhe following data. 6 L2
X 0 1 3 4
y -12 0 6 12
Hence find f (1.5) and f(5).
b) Using Gauss backward difference formula, fin8)fom the following table:
X: 0 5 10 15 20 25 / L2
Y: 7 11 14 18 24 32
¢) Using sterlings formula find Y5 given 7 L3
Y. =512, y,,=439, y,, =346, Yy, =243
UNIT- I
3 a).Given the data
X -2 |-1 |0 |1 2 3 6 2 |L3
y 0 0 6 24 60 120
Computey (2) and Yy (4)
b) Find the f (6)from the following data 7 > | L3
X: 0 2 3 4 7 8
Y: 4 26 58 112 466 922
using Newton’s divided difference formula 7 2 |13
¢) The table below reveals the velocity v of a bddying the specific time t, Find the
acceleration at t=1.1
t: 1.0 1.1 1.2 1.3 1.4
v:43.1 47.7 52.1 56.4 60.8 6 2 L2
%
2 rd
4 a) Find the approximate value _f)f\/ cosg dé by Simpson’% rule by dividing . 5 | Lo
0
[O, m/ 2] into 6 equal parts.
g . 7 2 |L2
b) Use Boole’s formula to comput{ e * dx
0
1
xdx _ . .
c) Evaluatejl > by Weddle’s rule taking seven ordinates and h(ﬁndeloge 2.
+ X
0

Il & IV Semester Syllabus 2015-2016



Department of Civil Engineering

UNIT- Il
5. (a) If f(x)=x(2m—x) in & x < 21, obtain the Fourier series of f(x) 6 L2
(b) Find a Fourier series irﬁ— T, 77] to represent f (X) = x— X. ; Lo
H deduce th 1 1 + 1 1 N T
ence deduce -——t=—-—+- = —.
a.!LtE »? F 7 12
h hof the functiohl)={ 7 °=*=% ang f ier seripd | 3 13
(c) Draw the graph of the functio 2-x), 1< x<2 and Express f(x) as a Fourier serig
_ _ _ 0,0<x<I
6 (a) Obtain the complex Fourier senesf((b() = over [O, 2|] .
a,l<x<2 6 L2
(b) Find the cosine half range series fb(X) = X(I — x); 0< x<|
7 L3
(c) Express y as a Fourier series up to the thardnbnic given the following data:
X 0 /3 2n/3 I 41/3 5n/3 2n - 13
y 1.98 1.30 1.05 1.30 -0.88 -0.25 1.98
UNIT- IV
_ _ 1-x° | xka _
7. (a) Find the Fourier transform éfx) = and hence find the value of 6 L2
O|xka
]’i X COS X — sin X
—————dx
0 X
(b) Find the Fourier sine transform of f(x)a*ilx| and hence evaluatFde, m>0. 7 L2
1+X
0
(c) Solve the integral equatio}f (x)cosaxdx = e . 7 L3
0
8. (a) Obtain the Z-transform of coénand sin 1&.
6 L1
3z° +2z
(b) Compute the inverse Z-transform-ef
(6z-1) (Bbz+2) 7 L2
(c) Solve by using Z-transform¢y,,, + 2Y,,, + Y, =Nwith y, =0=y,. 7 L3
UNIT- V
9 (a). Form the partial differential equations tignéation of arbitrary function in 6 L1
@ +2yzy? +2xz) =0. , s
. _,0u  ou _ .
(b). Solve by the method of separation of varialfles— + — = 3U given that
X dy 7 L2
u(0,y) =2e”. 10 | 5| L3
(c). Solve{mz—ny) p + (nx—1z)q = (ly —mXx).
. . . . o ou_ ,0%U 10 | 5| L3
10 (a) Find the various possible solutions of the dimensional heat equatleaﬁt— =C 6_2 by
X
the method of separation of variables
0%u_ ,0u . N
(b) Solve the wave equat|o13t—2 =cC v subject to the conditiond (O,t) = 0, u(l,t) =0
X
ou
for t =0 and u(x,0) =0, E(X,O) =x( -x),0<x<l.
Il & IV Semester Syllabus 2015-2016 5




Department of Civil Engineering

Course Title : Building Materials & Construction
Course Code P15CV34Semester:lll| L-T-P:4-0-0 Credits: 4
Contact Period: Lecture: 52 Hr, Exam: 3 Hrs |Weightage: CIE:50; SEE:5(

Prerequisites :Nil
Course Learning Objectives (CLOS)
This course aims to
1. Define building stones, bricks, tiles, timbarsment & Steel.
2. Explain different types of construction matesial
3. Classify bonds in brick work, scaffolding, sy underpinning and types of flooring.
4. Explain different types of roofs, stairs, doarsadows and ventilators.
5. Explain purpose of plastering and methods ddtpling and painting.

Relevance of courseBuilding materials are the basic materials in canigineering and for
construction

Course Content

Unit-1
Qualities of good building stones, dressing of efrtlassifications of bricks, manufacture of
bricks, qualities of good bricks, types of tilesyatities of good tiles & its uses.
Classifications of timber as per Indian standaiefects in timber, seasoning of timber,
plywood and its uses. 10 Hrs

Unit-2
Foundation: Foundation: Preliminary investigation of soil, bearing capggoof soil, safe
bearing capacity of soil, methods of determiningrbey capacity methods of improving
bearing capacity. classification of foundatiomgraduction to different types of foundations,
masonry footings -basic numerical problems, isdldi®otings, combined and strap RCC
footings, raft footing, pile foundations (fricticend load bearing piles), foundation in black
cotton soil (or expansive soll) . 10 Hrs

Unit-3
Masonry, arches and floors:Definition of terms used in masonry, bonds in bnokk,
English bond, Flemish bond, reinforced brickworkgn® masonry, rubble masonry, coursed
rubble masonry, masonry arches, classificatioabilsty of an arch, lintels, types and

classifications, shoring, underpinning, scaffolding Floors: Types of flooring

(materials and method of laying), mosaic, marbldisped granite, industrial flooring, flat

roof (R.C.C.) 10Hrs
Unit—4

Roofs, stairs, doors and windows: IBped roof (R.C.C. and tile roof), lean to roof, aden
truss (King post and Queen post trusses) steebdsusmnd technical terms in stairs,
requirements of a good stair, geometric design@CRIog legged and open well stairs. (Plan
and sectional elevation of stairs), doors, pandlats, , flush doors, collapsible and rolling
shutters, Types of windows- paneled, glazed, baydew, dormer window, louvered and
corner window, ventilators. 12 Hrs

Il & IV Semester Syllabus 2015-2016 6



Department of Civil Engineering

Unit 5
Plastering and painting: Purpose of plastering, materials of plasteringgelimortar, cement
mortar, methods of plastering, stucco plasteringtp&se of painting, types of paints,
application of paints to new surfaces, distempkrstic emulsion, enamel, painting on iron
and steel surfaces. Polishing of wood surface. 5 Hrs
Introduction to cost effective construction, miscdaneous topics:Necessity, advantages,
prefabrication techniques, pre-cast doors and wusdgpre-cast frames and shutters),
alternative building materials, hollow concretedis, stabilized mud blocks, micro concrete
tiles, pre-cast roofing elements.
Miscellaneous topics:Form work, form work details, RCC columns, beanwoif$, slip
forming and damp proof construction. 5 Hrs

Text Book:

1. Building Construction by S.C. Rangwala, CharteblBhing House, Anand, India.

2. Building Construction by Sushil Kumar, Stand&dblication and Distributors, New
Delhi.

Reference Books:

1. Building Construction by Punmia B.C., LakshmbReations, New Delhi.

2. Advanced Building Materials and Construction Byphan Rai and Jai Sing, CBRI
Publications, Roorkee

Course Outcomes

After learning all the units of the course, the stdent is able to

1. Understand different types of construction mater

2. Understand importance of preliminary investigatiof soil, bearing capacity of soil,
different types of foundations, pile foundation IMeundation and foundation in expansive
soil

3. Classify Bonds in brick work, English bond, Flsim bond, Joints in stone masonry,

arches.

4. Distinguish between Scaffolding, Shoring and arpthning, types of flooring etc. and

method of construction.

5. Identify types of footing, RCC, raft and pileuftdations in different soils.

Il & IV Semester Syllabus 2015-2016 7



Department of Civil Engineering

P.E.S. College of Engineering, Mandya - 571 401

(An Autonomous I nstitution affiliated to VTU, Belgaum)
P15CV32 Model question paper Page No... 1

Third Semester, B.E. - Civil Engineering
Building Materials and Construction
Time: 3 hrs Max. Marks: 100
Note: i) AnswerFIVE full questions, selectin@NE full question from each Unit.
i) Assume suitable missing data if any.

Unit - |
1. a. List the qualities of good building stones. 10
b. List the qualities of good bricks. 10
2 a. Explain any five defects of timber. 10
b. Explain any two method of seasoning of timber. 10
Unit - Il
3 a. Define SBC of soil. Explain the methods whack used to improve SBC of soil. 10
b. Write a note on foundations in black cotton.soil 10
4. a. Draw neat sketches of (i) Raft footing amdGombined footing. 10
b. Explain different types of pile foundations. 10
Unit - 11
5 a. Differentiate between English bond and Flerbmhd. Draw sketches. 10
b. Write a note on reinforced brick work. 10
6 a. Explain with a neat sketch pit type underpigni 10
b. Explain the stages of laying polished marbletiing. 10
Unit - IV
7 a. Draw a neat sketch of wood queen Post roe$tior a span of 12 m and label the parts.
10
b. Explain the requirements of ideal staircase. 10
8 a. Explain collapsible door with a neat sketch. 10
b. With a neat sketch write a note on dormer window 10
Unit - V
9 a. Explain the purpose of (i) Painting and (Igdeering 10
b. Explain the procedure involved in polishing wood 10
10a. List the advantages and disadvantages oaprednstruction. 10
b. Write a note on damp proof construction. 10

Il & IV Semester Syllabus 2015-2016 8



Department of Civil Engineering

Course Title : Strength of Materials
Course Code :P15CV33 Semester I L-T-P:4-0-0 Credits:4
Contact Period: Lecture: 52 Hr, Exam:3Hr Weightage: CIE:50; SEE:50

Prerequisites: Engineering Mechanics

Course Learning Objectives (CLOS)

This course aims to

1. Understand the concept of deformable bodiesraedhanical properties of engineering
materials

2. Explain the concept of compound stressesjnclined planes, general two dimensional
stress system, principal planes and streasdsconstruct and interpret Mohr's circle for
stresse$or various cases of two dimensional stress systems

3. Apply the concept of BM, SF and relatitbetween loading, shear force and bending
moment, BMD, SFD with salient values for cantileb®ams, simply supported beams
and overhanging beams subjected to gravity loadglesir combinations and couple.

4. Determine the concept simple bending theory, neutral axis, modulus otutgy section
modulus, flexural rigidity and stresses due to lmegpdf beams of uniform section
problems, distribution of shear stress in beamestangular, symmetrical | section, T
section and circular section and problems

5. Analyse the concept plure torsion and elastic stability of columns.

Relevance of course to understand behavior of materials is a musiiih engineering.

Course Content

Unit — |

Simple stress and strain:Introduction, simple stresses and strain, compress$ensile and
shearing stress, Hook's law, and Poisson's rdtiesss- strain diagram, ultimate strength,
working stress, .factor of safety and elastic camst and their relationships, volumetric
strain, expressions and problems. Total elongatiotapering bars of varying circular and
rectangular cross sections, elongation due tovgaljht and problems, state of simple shear
stress and strain continued: Composite sectionposite bars and columns, thermal stresses
(including thermal stresses in compound bars) aodigms. 10 Hrs

Unit -2

Compound stresses:Introduction, stress components on inclined plargeeral two
dimensional stress system, principal planes am$sts at a point and problems, analysis of
principal stresses and strain for various casewofdimensional stress system. Mohr's circle
of stresses and problems.

Thick and thin cylinders: Introduction, thin cylinders under internal pressudifference
between thick and thin cylinders, Lame's theorickiltylinders under internal pressure and
external pressure. 10 Hrs

Unit-3

Bending moment and shear force in beamsIntroduction, statically determinate beams,
shearing force in beam, bending moment, and signvesdions. Relationship between
loading, shear force and bending moment, sheae fand bending moment equations. Shear
force diagram and bending moment diagrams witlesalialues for cantilever beams, simply
supported beams and overhanging beams subjecig@iy loads and their combinations
and couple. 10 Hrs

Il & IV Semester Syllabus 2015-2016 P-T.0



Department of Civil Engineering

Unit—4

Bending stresses and shear stresses in beantstroduction, bending stress in beam, simple
bending theory, assumptions in simple bending thgmire bending derivation of Bernoulli's
equation, neutral axis, modulus of rupture, seatmulus, flexural rigidity and stresses due
to bending of beams of uniform section problemsiriiution of shear stress in beam of
rectangular, symmetrical, |section, T sectiod aeincular section and problems. 12Hrs

Unit-5
Deflection in beams —Introduction, differential equation of deflectiomrge, Maculay’s
method for beam subjected to point loads and udl.
Torsion of prismatic circular shafts: Introduction - pure torsion, torsion equation of
circular shafts, strength and stiffness, torsiongidity and polar modulus for solid and
hollow circular shafts, power transmitted by s@itd hollow circular shaft and problems.

10 Hrs
Text Book:
1. Strength of Materials: Subramanian, Oxford UniitgrBress, Edition 2005
2. Mechanics of Materials: B.C Punmia, Ashok J&iryn Jain, Lakshmi Publications, New
Delhi.
3. Strength of Materials: Basavarajaiah and Mahapea, Khanna Publishers, New Delhi.
Reference Books:
1. Strength of Materials: Singer Harper and Rowlieations.
2. Elements of Strength of Materials: Timoshenkd #oung Affiliated East-West Press.
3. Mechanics of Materials: James M. Gere (5th Bd)tiThomson Learning.

Course Qutcomes

_After learning all the units of the course, the stdent is able to

1. Understand the concept of deformable bodies anchamézal properties of engineering
materials. Apply the Knowledge of elasticity andlenate the performance of deformable
bodies under the action of different kinds of loassl composite sections and effect of
temperature of various structural elements.

2. Explain the concept of compound stresses, on iedliplanes, general two dimensional
stress system, principal planes and stresses argirgct and interpret Mohr's circle for
stresses for various cases of two dimensionalssBgstems. Understand the concept of
pressure vessels; distinguish between thick & tiglmders.

3. Understand the concept of BM and SF and to sket€b 8nd BMD for statically
determinant beams.

4. Understand the concept of bending stress and streas and to sketch them for beams.

5. Understand the concept of torsion of circular shaft deflection of beam.
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Model question paper -P15CV33
Strength of Materials
Time: 3 hrs Max. Marks: 100
Note: i) AnswerFIVE full questions, selectin@NE full question from each Unit.
i) Assume suitable missing data if any..

Unit - |
1. a. State and explain any three types of stréins.
b. How do you explain i) ultimate stress ii) worgistress iii) factor of safety. 6
c. Derive an expression for the volumetric strainaccylindrical rod of diameter ‘d’ and
length 1. 8

2 a. Derive an expression for the elongation adpeeting rod of diameter d1 at one end to a
diameter d2 at the other end.

10
b. A straight bar of steel rectangular in sectierB8im long and is of uniform thickness 15
mm. The width of the rod varies uniformly from 180n at one end to 40 mm at the other. If
the rod is subjected to an axial tensile load okB find the extension of rod. Take ES =
2x105 N/mm2.

10

UNIT -1l

3 a. What are principal stresses and planes? 4
b. What is Mohr’s circle of stresses? 4
c. The principal tensile stresses at a point adressperpendicular planes are 80 N/mm2 and
40 N/mm2. Find the normal tangential stress andréisaeltant stress and its obliquity on a
plane at 20° with the major principal plane. Finsoathe intensity of stress which acting
alone can produce the same maximum span. TakeoR@Esatio = Va. 12

4. a. Differentiate between thick and thin cylinslet
b. A shell 3.25 m long, 1 m in diameter is subjddtean internal pressure of 1 N/mm?2. If the
thickness of the shell is 10 mm, find the circurafgral and longitudinal stresses. Find the
circumferential and longitudinal stresses. Fina alee maximum shear stress and the change
in the dimensions of the shell. Take E = 2x105 N&rand In[1110.3 16
UNIT - 1l

5 a. Derive the relationship between loading, sf@ae and bending moment 6
b. A simply supported beam of span 9 m carrieraifoumly distributed load of 18 kN/m for
a distance of 4 m from the left support A. Draw S&fil BMD. Also calculate the values of
maximum BM and SF.

14
6 a. How do you distinguish between sagging andjimggbending moments? 4
b. Show that the shape of BM of a simply suppobieam carrying udl throughout the span is
parabolic and maximum BM isl¥/8.
c. Sketch the SFD and BMD for the beam shown in Qig(c). Also locate the position of

contra flexure, if any. 10
UNIT - IV

7 a. State the assumptions in the bending theory. 5

b. With usual notations derive the expressMrl = f/y[1[1[IR 5

c. A rolled steel Joist of | section has the foliogvdimensions: flange: 250mm wide and
24mm thick , Web: 12 mm thick, Overall depth: 60 niinthis beam carries a uniformly
distributed load of 50 kN/m runs on a span of 8Qalculate the maximum stress produced
due to bending. 10
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8 a. Derive the differential equation for slope aledlection. 6

b. A Beam of uniform section is 10m long and is @ynsupported at ends. It carries

concentrated

loads of 100 kKN and 60 kN at distance of 2m and&spectively from the left end. Calculate

the deflection under each load. Find also the mammdeflection. Take | = 18x108 mm4 and

E = 2x105 N/mm2. 14
UNIT -V

9 a. Derive the torsion equatidnR=q/r= CI[]I 8

b. A Solid circular shaft transmits 100 BHP at 2p@n. Calculate the shaft diameter if the

twist in the shaft is not to exceed 1° in 2 m léngft shaft and the shearing stress is limited to

50 N/mm2. Take £= 1x1GN/mm2. 12

10a. Derive the Euler’s buckling load for a one &red and other end hinged column. 6

b. How do you distinguish between short and lorigroo. 4

c. An ISMB 250 RSJ is to be used as a column 4 th ame end fixed and the other end
hinged.Find the safe axial load on the column algwva factor of safety of 3.Take; FC = 320
N/mm2 and (1011101117500 .

Properties of column sections are;

Area = 4755mm2, Ixx = 5131.6x104 mm4, lyy = 334&&Inm4 10
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Course Title : APPLIED ENGINEERING GEOLOGY

Course Code :P15CV34 Semester :lli L-T-P:3-2-0 Credits: 3

Contact Period: Lecture: 52Hr, Exam:3 Hr Weightage: CIE:50; SEE:50

Prerequisites: Nil

Course Learning Objectives (CLOS)

This course aims to

1. Classify different types of minerals.

2. Understand the engineering importance of rocks.

3. Understand the principles of engineering geology dmeir applications from civil
engineering context.

Create an engineering geology model.

Define Epi-gene and Hypo-gene agents.

To understand the origin of earthquake.

Identify different types of landslides.

Give examples from engineering considerations afjag@arthquake and earthquake
resistant structures.

9. Define dip and strike.

10. Classify folds, joints, faults and unconformities

©~NO O A

Relevance of course The principles of engineering geology and thepl@&ations is used
in civil engineering

Course Content
Unit — |
Geology and its scope in Civil Engineering, Eadtplanet, its structure and composition

MINERALOGY: Physical properties of minerals, description ofygbal properties,

chemical composition and use of the following maier

Quartz and its verities, Orthoclase, Plagioclaseis®dvite Mica, Biotite Mica, Olivine,

Asbestos, Kaolin, Talc, Garnet, Corundum, calciizplomite, Magnetite, Gypsum,

Magnetite, Limonite, Iron pyrite, Chalcopyrite, Biusite, Chromites, Galena, Bauxite

PETROLOGY: Igneous, Sedimentary and Metamorphic rocks- desen and engineering

importance of the following rocks.

a) IGNEOUS ROCKS: General description - important characters- diassion -
different forms of igneous bodies — textures ineigums rocks - Granite, Syenite, Diorite,
Gabbro, Dunite, Porphyries, Pegmatite, Doleriteydtite, Pumice Stone, Basalt.
Demonstration : Identification of minerals — physi@l properties — classification —
uses.

(b) SEDIMENTARY ROCKS : General description - important characters —stiasition —
weathering in sedimentary rocks — Soils formati®ail profile, Classification of Soails,
Erosion and Conservation - primary structural fesguin sedimentary rocks -
Conglomerate, Breccia, Sandstone, shale, Limestatetite.

Demonstration : ldentification of rocks — properties of rocks — textures of rocks
classification — uses.

(c) METAMORPHIC ROCKS : General description - important characters -eddht types
of metamorphism - Quartzite, Marble, Slate, Phg/lBchist, and Gneiss. 18 Hrs
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Unit-2
PHYSICAL GEOLOGY

Epi-gene and Hypo-gene agents, earthquakes- origayses, distribution, effects,
engineering considerations against earthquake aadhgeiake resistant structures.
Landslides-their causes, types and preventive measures. Hrs 6

Unit-3
STRUCTURAL GEOLOGY

Out crop, dip and strike, description and use ohgass clinometers, classification of folds,
joints, faults and unconformities. Their recogmtitypes, uses — importance’s of these
structures with reference to geo-technology.

Demonstration: Geological mapping — cross sectichinterpretation.

Problem solving for: i) Calculation of thickness ofstrata ii) Dip and strike calculation
iii) bore well problem calculation. 10Hrs
Unit-4

ENGINEERING GEOLOGY IN SITE INVESTIGATION

Surface and subsurface investigations for geo-ieahproblems, Geological considerations
in selection site for dams, reservoirs, tunnelgjdas and highways. Silting up of reservoir
and remedial measures. 8Hrs

Unit-5

GROUND WATER GEOLOGY

Hydrological cycle, water bearing properties ofl smd different rocks, aquifers types,
applications of geological and geophysical methodslectrical resistivity method,
interpretation of resistivity curves for groundwatand Civil Engineering purposes.
Rainwater harvesting and bore well recharging

GEOMETRICS: Application of remote sensing - Geo-graphical Information System
(GIS) techniques in Civil Engineering project, GibPosition System (GPS) and its use.
10 Hrs

Text Book:

1. Parbin Singh.yA Text book of Engineering and General Geology”’- Sixth revised
edition- 2011 Published by — S K Kataria & SonswN2ehli-51.

Reference Books:

1. B.S. Satyanarayana swamy, “A text book of Engineemg Geology” 2000 edition.
Dhanpat rai & Co. (P) Ltd., Delhi-111006

2. K.M. Bangar , Principles of Engineering Geology’- First edition- 1995, standard
publishers, Delhi-111006

1. S. K. Garg“Physical and Engineering Geology” Third edition 1999- Khanna
Publishers, Delhi-111006

2. K.V.G.K Gokhale,“Principles of Engineering Geology” —Revised edition 2005, B.S.
Publication Hyderabad.

3. D.S. Arora, “Geology for Engineers” Second edition 1982, Mahendra Capital
Publishers, Chandigarh-160017.

4. D. Venkata reddy,Engineering Geology” — 2011 edition Vikas publishing House Pvt.
Ltd New Delhi.7. P.K. Mukherje€‘A text book of Geology” - The World Press Pvt.
Ltd. Calcutta 700073.
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5.

Robert F Legget,Geology and Engineers”’— Third edition Mc Graw Hill International
Edition, Civil Engineering series
Course Outcomes

After learning all the units of the course, the stdent is able to

1.

2.

3.

Understand the principles of engineering geologyl dheir applications in civil
engineering context.

Recognize and describe common geological formatienth relevance to civil
engineering.

Demonstrate a basic knowledge of sedimentary, ighemd metamorphic rocks, their
formation and occurrence in different tectonic eowments.

Understand the advanced knowledge and understanditéh investigation process for
design through testing and interpretation,

Create an engineering geology model
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Model question paper - P15CV34
Applied Engineering Geology
Time: 3 hrs Max. Marks: 100
Note: i) AnswerFIVE full questions, selectinQNE full question from each Unit.
i) Assume suitable missing data if any.
Unit - |
1. a. What is Geology? Briefly explain its impottéananches 6
b. What is Seismology? Explain with a neat skekehdifferent parts of internal structure of
the
Earth. Add a note on Seismic waves role in undedstg the structure and composition of
the earth. 14
2. What is mineralogy? Explain how the physicalpamties of minerals are useful in their
identification in the field with mineral examples.
20
Unit - 1l
3 a. What are igneous rocks? Explain with sketthesoncordent and discordent igneous
intrusive bodes.
14
b. What is texture? Explain with sketches equiglanand inequigranular textures of igneous
rocks.
6
4. Explain the following:
i) Epigene and Hypogene Geological Agents
i) Preventive measures to Landslides.
iii) Soil Profile with a neat sketch
iv) Importance of weathering of rocks.
20
Unit - I
5. Explain the following with neat sketches:
i) Horst and Graben structure. ii) Compass clin@rseand its uses
iii) A typical fold and its parts. iv) Angular unoéormity and Disconformity
20
6. What is a DAM? With what purpose it will be ctmsted? Explain in detail the geological
investigations of a good dam site.

20
Unit - IV
7 a. Write a note on hydrological cycle. 5
b. Explain in detail the vertical distribution afogind water. 10
c. Write a note on artificial recharge of groundevan rain water harvesting. 5
8 a. Explain briefly the causes and effects of litarakes. 10
b. Types of soil erosion and its preventive measure 10
Unit - V
9 a. Classification of rocks based on aquifer ottara 10
b. Impact of mining on Geo- Environment. 10
10 a. Geo-physical prospecting for ground water. 10
b. Application of remote sensing in Civil Enginexgripractice. 10
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Course Title : Fluid Mechanics
Course Code :P15CV35 [Semester I L-T-P:4-0-0 Credits: 4
Contact Period: Lecture: 52 Hrs, Exam:3 Hrs |Weightage: CIE:50%; SEE:50%
Prerequisites :Engineering Physics

Course Learning Objectives (CLOS)

This course aims to

1. Define the concept of fluid, its relevance in cieiigineering and classify fluids based on
physical properties.

Understand hydrostatic pressure and its measurement

Differentiate between kinematic fluid and dynamiad flow.

Understand flow through pipes and losses due w filwough pipes.

Demonstrate flow measurement

abkwn

Relevance of course Properties of fluidics is required in storingwsditer and its usage

Course Content

Unit — |

Introduction: Scope and importance of subjats, relevance in civil engineeringjefinition

of fluid, distinction between solids and fluid, tietion between liquid and gas, fluid
continuum.

Fluid properties and classification of fluids: Mass density, specific volume, specific
weight, relative density, viscosity, Newton's lafwscosity (with units and dimensions) and
problems, Newtonian and Non-Newtonian fluids, ideald real fluids, compressibility,
vapour pressure, surface tension, equation forilisgalbf bubble and droplet of liquid,

capillarity... theory and problems 10Hrs

Unit-2

Fluid pressure and its measurementDefinition of pressure, units and dimensions, press

at a point, Pascal's law, hydrostatic pressure &mpspheric pressure, gauge pressure and
absolute pressure. Measurement of pressure, sim@leometer theory and problems,
differential manometer theory and problems, meatamiressure gauges.

Hydrostatics: Definition of total pressure, center of pressurentmoid, centroidal depth,
depth of center of pressure, equation for hydrmsfatce and depth of center of pressure on
plane surfaces (horizontal, vertical and inclinea)d problems, hydrostatic force on
submerged curved surfaces and problems, pressageadi, problems. 10 hrs

Unit-3

Kinematics of fluids: Description of fluid flow, Lagrangian and Euleri@pproaches,
classification of flow, definition of path line,rsamline, streak line, stream tube, continuity
equation, derivation of continuity equation in diéntial form, definition of velocity
potential, stream function, equipotential line dlogvnets, relation between velocity potential
and stream function, problem on continuity equatiproblem on velocity potential and
stream function.

Dynamics of fluid flow: Concept of inertia force and other forces causigan, derivation

of Euler's equation and Bernoulli's equation wissiamptions and limitations, kinetic energy
correction factor. Modification of Bernoulli's edigm, problem on Bernoulli's equation with
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and without losses, application of Bernoulli's d@ra - venturimeter and pitot tube,
momentum equation, problems. 12Hrs

Unit—4

Flow Through pipes: Flow through pipes, Reynolds number, definition lnfdraulic
gradient, energy gradient, major and minor loseqspe flow, equation for head loss due to
friction (Darcy-Weisbach equation), minor lossegpés and equations) - problem on minor
and major losses. Pipes in series, pipes in phratld equivalent pipe, problems. Water
hammer, equation for rise in pressure due to gladasure and sudden closure of valve and
problems. 10 Hrs

Unit-5

Flow Measurement: Flow through orifices, classification, vena-contea@nd discharge
through an orifice. Hydraulic co-efficient of anifare and relation between them, equation
for co-efficient of velocity, problems on hydraulicoefficients. Submerged and large
rectangular orifices. Flow through mouth piecesssification, and equation for discharge
and pressure head for an external cylindrical mpigce. Flow over notches, classification
and equation for discharge over rectangular, tudargand trapezoidal notches and problems,
Cippoletti notch, problems. Nappe - Types of Nappd ventilation of weirs. Broad crested
weir, problems, submerged weirs, equation for disgh, problems. 10 Hrs

Text Book:

1. Hydraulics and Fluid Mechanics by P.N. Modi &M. Seth, Standard Book House, New
Delhi.

2. Fluid Mechanics and Hydraulic Machines by DK RBansal, Lakshmi Publications, New
Delhi.

Reference Books:

1. Fluid Mechanics, by Jain, A.K., Khanna Publish&tew Delhi.

2. Fluid Mechanics and Machinery by Ramamruthamariplat Rai Publishing company,
New Delhi.

3. Elementary Hydraulics (1st Edition) James F s&xuVijay P. Singh, Mohsan M. Sherif,
Thomson Learning.

4. Fluid Mechanics, Hydraulic and Hydraulics by KA&ora, Standard Book House, New
Delhi.

5. Fluid Mechanics, John F. Douglas et al., PeaEsucation, India.

Course Qutcomes

After learning all the units of the course, the stdent is able to

1. Understand the concept of fluid, its relevanceiinl engineering; differentiate between
fluid and solids, fluid continuum

2. Classify the fluids based on physical propertiesi @mpute various fluid properties.

3. Define the concept of pressure, pressure headaPakov, and measurement of pressure
using mechanical gauges and manometers

4. Understand the concept of total pressure, centrpredésure and its computation on a
submerged horizontal, vertical and inclined plandases and on the curved immersed
surfaces, pressure diagrams

5. Compute head losses in pipe systems. Water hamrpgres

6. Understand the concept of notches, weirs, classifios, ventilation of weirs. Measure
the flow using notches and weirs.
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Model question paper - P15CV35
Fluid Mechanics
Time: 3 hrs Max. Marks: 100
Note: i) AnswerF1VE full questions, selectin@NE full question from each Unit.
i) Assume suitable missing data if any.

Unit - |
1. a. Define fluid. Bring out clearly the differenbetween a solid and a fluid. 6
b. What do you understand by the term fluid conmtin&xplain. 4
c. If 5m3 of oil weighs 45 kN, determine the specihass, specific weight, specific gravity
of oil. Also calculate kinematic viscosity of oflviscosity is 20 poise. 10

2 a. Distinguish between,

i) Cohesion and adhesion.

i) Dynamic viscosity and kinematic viscosity. 4

b. The velocity distribution for flow over a flatgte is given byu = 0.75y — yan whichuis

the velocity in meters per second at a distanceetera about the plate. Determine the
Shear stress at y = 0.15 m. Take dynamic viscositlyid as 8.5 poise (0.85 Pa-s). 6
c. A capillary tube having on inside diameter ofrdin is dipped in water at atmospheric
temperature of 20°C. Determine the height of wathich will rise in the tube. Take
surface tension of water as 0.075 N/mm and cordagie of 60°. What will be the
percentage change in capillarity, if the tube ditemis reduced to half? 10
Unit - 1l

3 a. Differentiate between:

i) Gauge pressure and absolute pressure ii) Peeasarpressure head

iii) Piezometers and monometer iv) Single monomatet differential monometer. 8

b. Explain Bourdon tube pressure gauge with a siestth. 6

c. The left leg of a U — tube measuring monometecannected to a pipe line conveying
water.

The level of mercury in the leg being 0.6 m beldw tenter of pipe line and the right leg is
open to atmosphere. The level of mercury in thhtrigg is 0.45 m about that in the left
leg and the space above mercury in the right legatios benzene having a specific gravity
of 0.88 to a height of 0.3 m. Find the pressurin@pipe. 6

4 a. Define; i) Center of pressure ii) Total presstu

b. Derive the formula for hydrostatic force and tilepf center of pressure for an inclined

plane surface submerged in a liquid. 8

c. Find the magnitude and direction of the restlfarce due to water on a roller gate of

cylindrical form of 5 m diameter. The gate is 10ang placed on the dam in such a way that

water is just going to spill. The axis of gate &adlel to the length of the gate. 8
Unit - 1

5 a. Differentiate

i) Stream line and streak line ii) Path line antepdal line

iii) Rotational and irrotational flow 6

b. Obtain an expression for continuity equatiothiree dimensional form. 8

c. The velocity potential function is given byll= 5(x2 — y2) Calculate the velocity
components at the point (4, 5). 6

6 a. Derive the Bernoulli’'s energy equation frone tuler's motion equation. Mentioning
clearly the assumption made in the derivation. 8

b. Apply Bernoulli's equation for Venturimeter addrive the discharge equation. 6
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c. A submarine moves horizontally in sea and teaits 15 m below the surface of water. A
Pitot tube properly placed just in front of the swasine and along its axis is connected to
the two limbs of a1 — tube containing mercury. The difference of Hgelewm found to be
170 mm. Find the speed of the submarine knowingttieaspecific gravity of Hg is 13.6
and that the sea water is 1.026 with respect shfreater. 6

Unit - IV
7 a. Define Reynolds number and how do you usedtassify the flow in pipes. 4
b. Distinguish between:
i) Hydraulic gradient line and total energy line
i) Pipes in series and pipes in parallel. 4
c. A pipeline of 0.6 m diameter is 1.5 km long. ihicrease the discharge, another line of
the same diameter is introduced parallel to th&t iim the second half of the length.

Neglecting minor losses. Find the increase in disgh if 4f = 0.04. The head at inlet is
300 mm.

12
8 a. Derive the Darcy’ Weisbah equation for theslo$ head due to friction for the flow
through pipe. 6

b. What do you mean by water hammer? Derive anessmn for sudden rise of pressure
due to gradual closure of value.
6
c. Determine the difference in elevation betweenwater surfaces in the two tanks which
are connected by a horizontal pipe of dia 30 cmlandth 400 m. The rate of flow of
water through the pipe is 300 LPS. Consider akdssand take the value of f = 0.02.
Sketch the total energy line, showing the calcatetiat salient points. 8
Unit - V
9 a. Define the following theory and find out tiedation among them;
i) Coefficient of velocity (Cv)
i) Coefficient of contraction (Cc)
ii) Coefficient of discharge (Cd) 6
b. What is mouth piece? How are they classified? 4
c. In performing an experiment to determine differeoefficients of a sharp edged orifice a
jet of water issuing horizontally flow from the fice 25 mm dia under a constant head of
150 cm fall through 0.9m vertically and struck tiveund at 2.3 m horizontally from vena
contracta. The time required to discharge 91 litdrasater was found to be 53 seconds.
Calculate all the hydraulic coefficients for théfice.

10

10 a. What are the advantages of V Notch over mgaiar Notch? Obtain an expression for
the discharge through a V Notch. 6
b. What is ventilation of a weir? Why it is necag@aHow it is provided? 6

c. A sharp crested rectangular notch is used tasunedlow in a rectangular channel of 4
m width. The weir crest is 0.25 m above the bedhainnel. If the depth of flow in the
channel is 3 m, find the discharge neglecting vgloof approach. If the same
discharge flow out a 90° triangular notch, whathie depth of flow above its crest?
Assume Cd=0.62 for both notches. 8
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Course Title : Basic Surveying
Course Code :P15CV36 Semester !l L-T-P:4-0-0 Credits: 4
Contact Period: Lecture: 52 Hr, Exam:3 Hr Weightage: CIE:50; SEE:50

Prerequisites :Nil

Course Learning Objectives (CLOS)

This course aims to

Define surveying. Classify and identify basic pipies of surveying.
Describe chain surveying and its operations.

Determine bearings and internal angles using cosi®as

Distinguish between types of leveling and to prepata of leveling.
Understand characteristics of contours and metbbgdkin table surveying.

agrwnE

Relevance of course Features of ground and its elevation w.r.t msea level is part of
civil engineering

Course Content

Unit — |

Introduction: Definition of surveying, classification of surveys basic principles of
surveying, uses of surveying units of measuremes®rs, classification, precision and
accuracy. Map and classification, survey of Indographical maps and their numbering.
Chain Surveying; Chain and types, tape and types, ranging of lidegct and indirect
accessories required, selection of stations arek lioffsets and types setting out of right
angles, use of optical square, prism square, gtad§ linear methods of setting out right
angles, booking of chain survey work, field bookires, conventional symbols, obstacles in
chain survey, numerical problems, errors in chainvesy and precautions to be taken,
measurement of distances over sloping groundshchad tape corrections - numerical
problems. 10Hrs

Unit-2
Compass Surveying: Meridians and bearings, principle, working and wdeprismatic
compass, Surveyor's compass, magnetic bearing,beaengs, whole circle bearing and
reduced bearing, Calculation of bearings, inteaiogles and numerical problems, dip and
declination, local attractiornraverse Survey:closed and open traverse, checks for closed
traverse and concept of latitude and departuregraation of closing error and its
direction, Bowditch's graphical method of adjustinginclosed traverse, Bowditch's rule and
transit rule, omitted measurements (only length@rdesponding bearing of one line.

10 Hrs
Unit-3

Introduction to Levelling : Principles and basic definitions, fundamental aesl
relationship and parts of a dumpy level, types djustments and objectives, temporary
adjustments of a dumpy level, sensitiveness of leulibbe, curvature and refraction
correction, types of levelling, simple levellingciprocal levelling, profile levelling, cross
sectioning, fly levelling.

Reduction of Levelling : Booking of levels, rise and fall method and heighinstrument
method, comparison, arithmetic checks, fly bacleliawy, errors and precautions, Numerical
problems. 10Hrs

Il & IV Semester Syllabus 2015-2016 21



Department of Civil Engineering

Unit-4

Contouring : Contours and their characteristics, methods ofaromtg, direct and indirect
methods, interpolation techniques, uses of confounsierical problems on determining inter
visibility, grade contours and uses

Plane table survey :Plane table and accessories, advantages and iongatf plane table
survey, orientation and methods of orientation,hods of plotting, radiation, intersection,
traversing, resection method.

Minor instruments: EDM Devices, Brief uses of instruments such as iplater, digital
planimeter hand level, Ceylon ghat tracer, Ableegl, Sextant. 12Hrs

Unit—5

Theodolite Survey : Theodolite and types, fundamental axes and relstipn parts of a
transit theodolite, uses of theodolite, temporagjustments of a transit theodolite,
measurement of horizontal angles, method of repesitand reiterations, measurements of
vertical angles, prolonging a straight line by adtiolite in adjustment and theodolite not in
adjustment.

Area and Volume Measurement ;Measurement of area- by dividing the area into
geometrical figures, area from offsets, mid orddsatmid ordinate rule, trapezoidal and
Simpsons one third rule, area from co-ordinateseadlirement of volume-trapezoidal and
prismoidal formula. 10 Hrs

Text Book:
1. Surveying, Vol-1 - B.C. Punmia , Laxmi Publicats, New Delhi.
2. Plane Surveying, Vol-1-A.M. Chandra , Newageifnational ® Ltd.

Reference Books:

1. Plane Surveying, ALAK , S. Chand and Company Wgkw Delhi.

2. Fundamentals of Surveying - Milton O. Schimidt - Mgo Thomson Learning.

3. Fundamentals of Surveying - S.K. Roy - Prenticd bialndia.

4. .Surveying Vol. I, S.K. Duggal, Tata McGraw HilPublishing  Co. Ltd., New Delhi. *
Survey of India Publication on maps

Course Outcomes

After learning all the units of the course, the stdent is able to

Define surveying, Classify & Indentify basic priptas of surveying.
Compute the distance over sloping ground usingchiad tape
Conduct compass traversing.

Apply the Knowledge of leveling & its importancedivil engineering.
Understand the concept of plane table surveying.

Usetrapezoidal and prismoid&rmulae to find area and volumes.
Solve numerical problems

NookwhE
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Model question paper - P15CV34
Basic Surveying
Time: 3 hrs Max. Marks: 100
Note: i) AnswerFIVE full questions, selectinQNE full question from each Unit.
i) Assume suitable missing data if any. .

Unit - |
1 a. Explain the Basic principles of surveying. 8
b. What is ranging of a survey time? Explain thehuod of indirect or reciprocal ranging
with a neat sketch. 6
c. List the different types of chains and tapeslusechain surveying. 6
2 a. Write a note on classification of survey. 6
b. Write a short note on EDM device with principle. 6

c. A line was an measured with a steel tape whiak @xactly 30mt at 18°C and a pull of 50

N and the measured length was 459.24 m. Temperdtuneg measurement was 28°C and

the pull applied was 100 N.The tape was uniformiymorted during the measurement. Find

the true length of the line if the cross — sectiomaa of the tape was 0.02 cm2, The

coefficient expansion /°C = 0.0000117 and the meslof elasticity = 21x106 N/cm2 8

UNIT -1l

3 a. What are the conditions to be fulfilled byvayr lines and survey stations? 6

b. With the conventional symbols for the followiagltivated land. Buildings, waterfalls,

tunnels, bridge, dam, electrical and telephone line

8
c. Define Baseline, check line and tie line. 6
4 a. Explain how will you continue chaining past tbllowing obstacles:
i) Pond i) River iii) Building. 6

b. There is an obstacle in the form of a pond enntlain chain line AB. The points C and D
were taken on the opposite sides of the pond. @netih of CD, the line CE was laid out
100 m in length and a second line, CF, 80 m long ki out on the right of CD such that
E, D and F are in the same st line. ED and DF werasured and found to be 60 m and 56
m respectively. Find out the obstructed length CD. 8

c. The following perpendicular offsets were takeénl@ m intervals from a survey line to
anirregular boundary line. 3.25, 5.60, 4.20, 6&35, 6.20, 3.25, 4.20, 5.65 calculate the
area enclosed between the survey line, the irredpdandary line, and the first and last
offsets, by the application of

i) Trupezoidal rule i) Simpsons rule. 6
UNIT - 1l
5 a. Distinguish between: i) Magnetic meridian &e meridian ii) WCB and QB
iii) Isogonic and Agonic lines iv) closed and ogeamsverse 10

b. The following bearings were observed with a i@ compass. Calculate the interior
angles apply check. Lne AB BC CD DE EA Fore Begrin
60°307111122°0711146°0111205°30711300°0!

10

6 a. Explain the fundamental parts and Axis ofgitatie odolite.

i) Back sight i) Fore sight iii) Reduced level iv) change point v) Bench mark
10

b. Explain measurement of horizontal angle by rigpetand reiteration method. 10
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UNIT - IV
7 a. Explain the following terms with respect tedeng:
i) Back sight ii) Fore sight iii) Reduced level ishange point v) Bench mark 10
b.The following readings are observed successiweith a leveling instrument. The
instrument was shifted after 5th and 11th readi@dgs85, 1.010, 1.735, 3.295, 3.765, 0.350,
1.300, 1.795, 2.575, 3.375, 3.895, 1.735, 0.6351a605. Rule out a page of level book
and determine the RL of various points, if RL o first point is 136.440 m using rise and
fall method. 10

8 a. Explain the temporary adjustments of a durepgll 8

b. Following readings are taken with a dumpy leasdl 4mt leveling staff on a continuously
sloping ground at 30mt intervals. 0.680 ,1.4555%,8.330, 2.330, 2.885, 3.380, 1.055,
1.860, 2.265, 3.540 , 0.835, 0.945,1.530 and 2Ezfiér the above readings in a level book.

Determine the gradient between the first and lastt@and apply usual check. 12
UNIT -V
9 a. Define contour and explain the various chargtics of contour with neat sketches.
10
b. Discuss in detail methods of direct and indimmgitouring and briefly explain interpolation
technique. 10
10a. State the advantages and disadvantages eftalale surveying. 10
b. State three-point problem and explain with redatches how it is solved by graphical
method. 10
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Course Title : Basic Surveying Practice
Course Code P15CVL37 Semeste: lll [L-T-P:0-0-3Credits: 4
Contact Period: Lecture: 39 Hrs, Exam: 3 Hré/eightage CIE:50; SEE:50

Prerequisites :Basic Surveying

Relevance of course practicing surveying and leveling

Course content

Exercise — 1: Introduction to surveying instruments (major anthon) ii) preparation of a
chart of conventional symboésd tape.

Exercise — 2: Measurement of distance by Ranging and Chaining.

Exercise — 3: Determination of area of given polygon by chainr@ss-staff survey.
Exercise — 4: To set out rectangles, pentagon, hexagon, uspay/tdain and compass.
Exercise — 5: Measurement of bearings of sides of traverse wiibnatic compass and
computation of correct included angle.

Exercise — 6: To locate points using radiation and intersectieethod of plane tabling.
Exercise — 7: Determination of elevation of various points éduevel by plane of
collimation method and rise & fall method.

Exercise -8: L-Section and cross section of the roadfer supply and sewage li(with
necessary drawing)

Exercise -9: Conduct block leveling and dra@ounter plan of given area(With necessary
drawing)

Exercise-10 Measurement of horizontal angles with method egfetition and reiteration
using theodolite, measurement of vertical anglésguheodolite.

REFERENCE BOOKS :

Surveying, Vol.-1, B.C. Punmia, Laxmi Publicatiohsw Delhi.

Plane Surveying, Vol-1-A.M. Chandra, Newage Intéomeal ® Ltd.

Plane Surveying, ALAK, S. Chand and Company LteeywiNDelhi.
Fundamentals of Surveying - S.K. Roy - Prenticd bfalndia.

Fundamentals of Surveying - Milton O. Schimidt - Mgo Thomson Learning.
Surveying Vol. I, S.K. Duggal

ok wNE

Course outcomes

Scheme of Examination:

Any one of the above exercise is to be conductetthenexamination by the student along
with viva and identification of instruments
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Course Title : Basic Material Testng Lab
Course Code P15CV38 | Semester llI L-T-P:0-0-3 Credits : 1.5
Contact Period: Lecture: 39 Hr,Exam:3 Hr Weightage CIE:50; SEE:50

Prerequisites Strength of Materials

Course Learning Objectives (CLOS)

This course aims to

Conduct tension test on mild steel and HYSD bars.

Conduct compression test of mild steel, cast irh\&ood.

Conduct bending test on wood under two point logdin

Conduct shear test on mild steel.

Conduct impact test on mild steel (Charpy and Izod)

Conduct hardness tests on ferrous and non-ferrceiglsn- Brinell's, Rockwell and

Vickers tests.

7. Conduct test on bricks and tiles.

Conduct tests on fine aggregates - moisture consgecific gravity, bulk density, sieve

analysis and bulking.

9. Conduct tests on coarse aggregates - absorptiosfurecontent, specific gravity, bulk
density and sieve analysis.

10. Demonstrate strain gauges and strain indicators

ok wNE

o

Relevance of course testing of materials for its strength and quyalit
Course Content

Experiments
. Tension test on mild steel and HYSD bars.

3

4. Compression test of mild steel, cast iron and wood.

5. Bending test on wood under two point loading.

6. Shear test on mild steel.

7. Impact test on mild steel (Charpy and I1zod)

8. Hardness tests on ferrous and non-ferrous meBxigell's, Rockwell and Vickers tests.

9. Test on bricks and tiles

10.Tests on fine aggregates - moisture content, spagidvity, bulk density, sieve analysis
and bulking.

11.Tests on coarse aggregates - absorption, moistuntertt, specific gravity, bulk density
and sieve analysis.

12. Demonstration of strain gauges and strain indisator

Text Book:

1. Testing of Engineering Materials, Davis, Troxeldadawk, International Student Edition
- McGraw Hill Book Co. New Delhi.

2. Mechanical Testing of Materials, Fenner, George iNesaLtd, London.

Reference Books:

1. Experimental Strength of Materials, Holes K A, BslglUniversities Press Ltd. London.

2. Testing of Metallic Materials, Suryanarayana A Kemtice Hall of India Pvt. Ltd. New
Delhi.

3. Relevant IS Codes

4. Material Testing Laboratory Manual, Kukreja C B-sKore K. Ravi Chawla Standard
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Publishers & Distributors 1996.
5. Concrete Manual M.L.Gambhir -Dhanpat Rai & Sons-wN®elhi. Scheme
Examination:

Course Qutcomes
After learning all the units of the course, the stdent is able to

1. Identify various building materials and theiagtical applications.

2. Evaluate the strength of building materialsisas bricks, tiles, timber,
3. Steel.

4. Evaluate physical properties of fine and coaggregates.

5. Compute the material hardness

6. Evaluate the charpy and Izod impact strengths.

of
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Course Title: Aptitude and Reasoning Development - BEGINNER. (A3D

Course Code :P15HU39 Semester 1l L-T-P:0-0-2 Credits: NA

Contact Period: Lecture:32 Hrs, Exam: 3 Hrs Weightage CIE:100% - [P/NP]

Prerequisites: Basics of mathematics.
Course Learning Objectives (CLOSs)

This course aims to

1. Solve the mathematical calculations easily and kyicising the methods of vedic

mathematics.

lllustrate different examples to learn about petages effectively.

Compare the different types of series.

Explain the logic behind solving problems underesesuch as A.P.,G.P.,H.P.

Explain divisibility rules, properties of differetitpes of numbers.

Explain methods to find the number of factors amah ®f factors.

Analyse the concept of power cycle, and find lagit énd last two digits.

Solve problems involving simple equations and iraditjes.

Explain Componendo, Dividendo, Invertendo, Altemheand other terms related to ratio

and proportion.

10.Explain the concepts behind the logical reasonimglufes such as arrangement, blood
relations and directions

©COoNoOO,WN

Course Content
Unit — |

Sharpen your axe!!

Vedic mathematics:

Viniculum and de- viniculum, subtractions using iginium .Nikhilum multiplication: For
numbers close to base values, multiplication of tanydigit numbers or three digits number
using criss cross method. Finding the square, squat, cubes , cube root of two digit and
three digit numbers quickly. Approximation in mplication and division. Checking the
answer using digital sum method

Percentage calculations and ratio comparison:

Percentage calculations Percentage rule for calculating , percentage valiresugh
additions, percentage— fraction table, approxinmatio calculating percentages. Application
based problemdRatio comparison: calculations method for ratio compressions: 1.citoss
multiplication method, 2. percentage value compoessmethod 3. numerator and
denominator percentage change method. Method floulaéing the value of percentage
change in the ratio. Application based problems. 8 Hrs

Unit — 11
Analytical Reasoning 1: series
Number series:Standard patterns of number series, pure serigcpsquare, square cube,
prime, combination of this series. Difference sgrigtio series, mixed series, geometric
series, two-tier arithmetic series, three-tier hamiétic series, change in the order for
difference series, change in the order for ratreesesample company questions.
Letter series Alphabet and Alphanumeric series, finding the nmigsierm based on logic
learnt in number series module, continuous patsames, correspondence series. sample
company questions.
Picture series :image analysis, addition deletion rotation or nfiodtion of lines or shapes.
Understanding the symmetry of the image. Mirror gmaanalysis. sample company
guestions. 6 Hrs
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Unit — 11l

Number system:
Introduction, Integers: Remainder zero concept, Odd and Even Integersativegand
positive integers, power numbet, @roperties of a perfect square numi&ime number:
General method to identify the prime number, progerof prime numbers. Euler's number.
Factorial number: Wilson’s theorem, important results on factorialvisor: number of
divisors, sum of divisors, number expressed aptbduct of two factors.
Divisibility rules: divisibility of a whole number by a whole numbeiyidibility of an
expression by an expressiollodulus concept: divisibility rules in modulus, rules of
operations in modulusFinding one remainder: One divisor, remainder ofal- b,
remainder for more than one divisor.
Unit digit: Concept of power cycle, finding last two digitdumber of trailing zeroes.

6 hrs

Unit — IV

Simple equations, Ratio Proportions and Variations:
Simple equations:Linear equations-Linear equations in one varidiohear equation in two
variables, Different methods of solving linear egwas in two variables— Method of
elimination, Method of substitution, Method of csasultiplication. Format of equations that
can be converted to linear equations, Linear egnsatof three variables, Inequalities and its
properties. Advanced problems on Simple equatidgs.problems.
Ratio Proportions and Variations: Understanding the meaning and difference between
ratio, proportion and variation. Properties of gatComparison of more than two quantities,
Proportion, Properties of proportion - ComponenBayidendo, Invertendo, Alternendo.
Continued proportion, Mean proportion. VariatioBirect variation, Indirect variation, Joint
variation, Short cut methods to solve problems amation. 6 hrs

Unit—V
Building the fundamentals of logical reasoning:
Arrangement:
Approach to tackle questions, Different types mwaagement— Linear arrangement, Circular
arrangement. Selection, Double line map. Possiblgsvef arrangement— Words or numbers,
left side only, right side only, left right altetiea increasing or decreasing order, interchange
vs push, Strategy for solutions— some tips for kjaieswers, general strategy.
Directions :
Basics. Pythagorean theorem, Pythagorean trif@elsjng problems for practice.
Blood relations :
Some typical relations that we come across, faindg, Structuring the given problem step
by step. Suggested methods— Backtracking, draveimgly tree. Problems on blood relations
and professions. 6 hrs

Reference Books:

The Trachtenberg speed system of basic mathemptibshed by Rupa publications.
CAT Mathematics by AbhijithGuha. published by Pektning private limited.
Quantitative aptitude by Dr. R. S Agarwal, publidhey S.Chand private limited.
Verbal reasoning by Dr. R. S Agarwal , publishedSbyChand private limited.
Quantitative aptitude for CAT by Arun Sharma, psbéd by McGraw Hill publication.
Analytical reasoning by M.K Pandey BSC PUBLISHIN®@®VT.LTD

oA WNE
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Course Outcomes

After learning all the units of the course, the stdent is able to:

1.

Solve mathematical calculations in less duratiomgared to the conventional method.
L2

2. Give examples for AP, GP and HP and differentiatsvben them. L1
3.

Apply divisibility rules , power cycle method andaduate the significance of the number
system module. L2

Point out the errors in the problems concerningjuadities and solve simple equations
and problems based on ratio, proportion and vanati5

Solve the problems based on blood relations, dmestand arrangement. L4
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Course Title : Additional Mathematics-I
(A Bridge course for Diploma qualified studentdibfSem. B. E.)

Course Code :P15MADIP31 Semester L:T:P:H: 2:2:0:4 | Credits: NA

Contact Period: Lecture: 52 Hrs, Weightage: CIE:100%, [P/NP]

Course contents

UNIT -I
Complex Trigonometry: Complex Numbers: Definitions & properties. Modsllland
amplitude of a complex number, Argand’s diagram;NDmvre’s theorem (without proof).
Roots of complex number - Simple problems.
Vector Algebra: Scalar and vectors. Vectors addition and subirac Multiplication of
vectors(Dot and Cross products). Scalar and véxpbde products-simple problems.

12Hrs

UNIT -l
Differential Calculus: Review of successive differentiation. Formulae rf” derivatives of
standard functions- Liebnitz’s theorem(without djodPolar curves —angle between the
radius vector and the tangent pedal equation- Bnodl Maclaurin’s series expansions-
lllustrative examples. Partial Differentiation : IEtis theorem for homogeneous functions of
two variables. Total derivatives-differentiation afomposite and implicit function.
Application to Jacobians, errors & approximations. 10 Hrs

UNIT -1lI
Integral Calculus: Statement of reduction formulae fein"x, coSx, and sifixcosx and
evaluation of these with standard limits-ExampleBifferentiation under integral
sign(Integrals with constants limits)-Simple prabke Applications of integration to area,
length of a given curve, volume and surface aresobfis of revolution. 10 Hrs

UNIT-IV
Vector Differentiation: Differentiation of vector functions. Velocity aratceleration of a
particle moving on a space curve. Scalar and vamort functions. Gradient, Divergence,
Curl and Laplacian (Definitions only). Solenoidaldairrotational vector fields-Problems.
10 Hrs

UNIT-V
Ordinary differential equations (ODE’s): Introductionrsolutions of first order and first
degree differential equations: homogeneaxsct, linear differential equations of order one
and equations reducible to above types. Applicatioinfirst order and first degree ODE'’s -
Orthogonal trajectories of cartesian and polar esirWewton’s law of cooling, R-L circuits-
Simple illustrative examples from engineering field 10 Hrs

Text Book:
1. B.S. Grewal: Higher Engineering Mathematics, KhaRublishers, New Delhi, 42Ed.
2012.

References:
1.E. Kreyszig: Advanced Engineering MathematiobnWiley & Sons, 6 Ed., 2007.
2.N.P.Bali and Manish Goyal: Engineering Mathensatiaxmi Publishers,"7Ed., 2007.
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Course Title: Indian Constitution, Human Rights and Professidtthics
(A course for Diploma qualified students of Il Se E.)

Course Code:P15HMDIP310 | Semester Il | L-T-P-H: 2-0-0-0-2 |  Credits: NA

Contact Period : Lecture :26 Hr | Weightage CIE:100% - [P/NP]

COURSE CONTENT

l. Indian Constitution:

Introductory Part - The preamble, Fundamental sight

Directive principles of state policy - and fundarntamluties

The union executive, union legislature and the mfualiciary

The state executive, state legislature and the ¢ogint in the states

Special provision for scheduled caste and schedtitezbs

Election commission - Functions - Emergency pravisiand amendment of
the constitution

OO WNPE

Il. Human rights:

Aims and objectives to create responsible citizgnalith awareness of human rights and

latest development.

1. Protection of human rights and protection of humghts act - 1993

2. Human right - with related to rights of women, dnén disabled, tribal's, aged and
minorities

lll. Professional Ethics:
1. Aims, objects - advantages with national and iragomal, recent development.

Il & IV Semester Syllabus 2015-2016

32




Department of Civil Engineering

4" SEMESTER

Course Title: Engineering Mathematics-1V
(Common to AU, CV, ME and IP&E Branches)

Course Code: PISMAAC41 | Semester: 4 | L-T-P-H:3-2-0-5

Contact Period - Lecture: 52Hrs.; Exam: 3Hrs. | Weighage: CIE: 50%; SEE: 50%

Prerequisites: The student should have acquired the knowledgengineering Mathematics-I, 1l
and Il of I, Il and Ill semester B.E.

Course Learning Objectives (CLOS):

This Course aims to;

1. Understand the basics of functions of complex e analytic functions, conformal and bilinear
transformations, complex integration, line/surfao&ime integrals and residue theorems with their
scientific/engineering importance

2. Solve algebraic, transcendental and ordinary diffeéal equations arising in various engineering
flow and design data problems, using numericdinigies along with physical interpretation of
the solutions associated with initial/boundary dbads.

3. Apply the basic tools of statistics to understandve fitting, moments, skewness, kurtosis,
correlation and regression, for frequency distiimsg; explore the idea of probability, probability
distributions, required in the analysis of engiirgeexperiments

4.  Apply the basic concepts of probability distribuisoto understand concept of joint probability and
to find expectation covariance, correlation coééfit etc. and to understand probability vector,
stochastic matrix etc.

Understand iterative methods in linear algebra siscBauss-Jacobi, Gauss -Seidel, Relaxation and
Power method and their practical utility in engirieg fields.

5. Explain functional and extremal of functionals Eideequation and applications of calculus of
variations to the standard variational problems basic concepts of reliability theory including
failure laws required in the analysis of enginegexperiments occurring in engineering fields.
Obtain series solution of essential ODE’s such assBl's and Legendre’s differential equations
and understand their scientific/engineering utility

Relevance of the Course:

Engineering Mathematics-1V deals with Complex asasly Here we understand the basics of complex
variable, analyticity and potential fields througlomplex potential and conformal transformations
interpret the solution in fluid flow and electronmagic problems.

The process of complex integration and series septation of functions of complex variables indiel
theory and other Engineering applications.

Solving algebraic, transcendental and ordinaryedéffitial equations arising in various engineeriogy f
and design data problems.

In Statistics interpretation and analyzing the datiéng of curves of best fit for experimentaltdaarising

in engineering calculations and analyze the sanexpyessing in the form of regression lines.

Probability distributions and use them in analyzangl solving engineering problems associated with
probability models

Variational problems used in structural engineeriagrospace, ground water flows and environmental
fluid dynamics, etc

Understand series solution of ODE’s and speciaitfans in engineering fields.

Course Content

UNIT-I

Complex Analysis:Introduction to functions of complex variables. Défons- limit, continuity and
differentiability. Analytic functions. Cauchy—Riem@a equations in cartesian and polar forms,
properties of analytic functions (No proof). Constion of analytic function: Milne-Thomson
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method. Conformal transformation— Definitions Dission of transformationsr=z? , w=e*, w =

z+ }/z (z# 0) .Bilinear transformations.

Complex integration: complex line integrals. Cauchy’s theorem, Cauchytsgral formula. Taylor's
and Laurent’s series (Statements only). Singuéitboles and residues. Cauchy'’s residue theorem
(statement only). Simple illustrative examples. 11 Hrs

UNIT-II
Numerical Methods-Il: Solution of algebraic and transcendental equati@isection Method,

Regula-Falsi, Newton—Raphson,Fixed point iteratimthod: Aitken’sA?- process. - lllustrative
examples only.

Numerical solution of ordinary differential equations(ODE’s): Numerical solutions of ODE’s of
first order first degree — Introduction. Tayloreries method. Euler's and modified Euler's method.
Runge - Kutta method of IV order —Milne’s and Adapnedictor and corrector methods (All
formulae without proof). 10 Hrs

UNIT-1I
Statistics: Brief review of measures of central tendency argpelision. Moments, skewness and
kurtosis. Curve fitting — least square method

y=a+bxy=ad,y=ab*and y= ax’ +bx+c.

Prof. Karl Pearson’s coefficient of correlation dimésof regression

Probability Theory: Brief review of elementary probability theory. iRbbm variables (discrete and
continuous)-Introduction to probability distributi® — probability mass/density functions and
cumulative probability density functions — llludixe examples. Discrete probability distributions —
Binomial and Poisson’s distributions. Continuoushability distributions - exponential and normal
distributions (No derivation of mean and varianoe dll distributions) - lllustrative examples from
engineering and industrial fields. 11 Hrs

UNIT-IV

Joint probability distributions and Markov chains:

Concept of joint probability. Joint probability tlibutions of discrete random variables. Expectatio
covariance, correlation coefficient — simple exagsplProbability vectors, stochastic matrices. Fixed
point and regular stochastic matrices.

Linear Algebra-1l: Numerical methoddor system of linear equations- Gauss-Jacobi ands§&a
Seidel iterative methods. Relaxation methDdtermination of largest eigen value and corredpan
eigen vector by power method. 10 Hrs

UNIT-V
Calculus of Variations: Variation of a function and a functional, extrérofa functional. Variational
problems — Euler's equation. Applications to staddeaariational problems including geodesics,
minimal surface of revolution, hanging chain anddhistochrone problems.
Series solutions of ODE’s and special functionSSeries solution-Frobenius method. Series solution
leading to Jn(x)- Bessel's function of first kind. Expansions foﬂ}/(x)and J_}/ (X) -simple

2 2
related examples. Series solutions of Legendrdferdntial equation leading lﬁ(x)-Legendre’s
polynomials. Rodrigue’s formula(No Proof)- simpllestrative examples. 10 Hrs

Text Books:
1. B.S. Grewal: Higher Engineering Mathematics, KhaRnalishers, New Delhi, 42Ed. 2012.
2. Advanced Engineering Mathematics: - E. Kreyszigpw/iley & Sons, 10 Ed.,2011
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References:

1.

2.
3.

Probability — Seymour Lipschutz, Schaum’s outlirexiess, McGraw-Hill publications2™
Edition, 2002.

Introductory Methods of Numerical Analysis: - S.S.@stry, PHI, 3 Ed.2000

Advanced Modern Engineering Mathematics:- Glyn Janmeearson Education Ltd3®
Edition, 2011.

Note: - Eachunit containgwo full questions o0 marks each. Students are required to ansfiwer
full questions choosing at leastie question from each unit.

Course Qutcomes

After learning all the units of the course, thedstot is able to;

1.

Explain the concept of analyticity and potentiaéldis through complex functional/potential,

conformal transformations and interpret the sotutio fluid flow and electromagnetic problems

and describe the process of complex integrationleah series representation of a function of
complex variables, residues and poles.

. Apply the familiarity of numerical methods for solg algebraic and transcendental equations and

demonstrate single-step and multi-step numericathous for solving ordinary differential
equations and interpret the solution in engineeaiolications.

Apply the knowledge of statistics in interpretatibie data, fitting of a linear and non-linear cu@ve
of best fit for experimental data arising in engirieg calculations and analyze the same by
expressing in the form of regression lines. Andisttate the concept of random variables
(discrete/continuous) and related probability disiions and use them in analyzing and solving
engineering problems associated with probabilitglete

Define the concept of joint probability of two ramd variables and apply the knowledge of joint
probability distribution in interpreting data thigiu statistical measure. And, analyze the notion of
higher transition probabilities, the Markov chaindagueuing models arising in engineering
problems for feasible random events.

Understand the procedure of numerically solvingdasystems of linear algebraic equations and
obtaining eigen value and eigen vector correspgntiina large eigen vector, with the aid of
standard methods of numerical linear algebra.

Explain functional and extremal of functionals Eideequation and applications of calculus of
variations to the standard variational problems basic concepts of reliability theory including
failure laws required in the analysis of enginegexperiments occurring in engineering fields.
Obtain series solution of essential ODE’s such @ssBl's and Legendre’s differential equations amdetstand
their scientific/engineering utility
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Engineering Mathematics-1IV(P15MAAC41)

Time- 3Hrs Max. Marks- 100
Note: Answer any FIVE full questions choosing at lest one full question from each unit
Model Question Paper Marks | CO’s | Levels
UNIT- |
1 a) If ¢+ represents the complex potential of an electriostiald where
6 1 L2
W=(x*-y>)+ > find ¢ and also the complex potential as a
X +y
function of the complex variabl2 .
b) Discuss the transformation = z + % z%20. 7 1 L3
¢) Find the bilinear transformation which maps theints z=oo, i,0 into
w= -1, -i,1. Also find the invariant points of the transforioat 7 1 L3
2+
2 (a) Evaluatef (2)*dz along (i) the linex=2y(ii) the real axis up to 2 and6 1 L2
0
then vertically to2+i .
z+1 , . :
b) Expand f(z) =—————— as Laurent's series in the region® 1 L3
) Exp (2) (z+2)(2+3) g
(i)|4>3 and (i) 2<|7<3.
27
C) Evaluate.[ez—dz where C is the circl{z| =3by Cauchy resid 7 1 L3
2 (z+1)°(z-2)
theorem.
UNIT- I
3. a) Using Regula—Falsi method find the approximat¢ of the equatiomloggx =12 |6 |2 |L2
(perform three iterations)
b) Use Newton — Raphson method to find a real @botsin x+ cosx= (nearx=77.|7 |2 |L2
Carry out the iterations upto four decimal plackaazuracy.
c) Find the smallest root of the equatigh+ 2x—2 =0, using fixed point iteration 7|2 L2
method and accelerate the convergence by AitkAh’s method.
4. (a).From Taylor's series method, fingd(0.1) considering upto fourth degree term E |2 |12
y(X) satisfies the equatiogz =x-y%y0) =1
dx
. - , , _ . dy _ 1 .
b). Using modified Euler's method find y at= 0.2 given o 3x+§y with |7 |2 |L3
X
y(0) =1taking h = 0.1. Perform three iterations at each step
c). Apply Milne’s method to computey (L4) correct to four decimal places giver% s | L2
jy =X +lz’ and the datay(l) =2, y(L.1) =2.2156 y(L2)=24649 y(L3)=27514
X
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UNIT- 11l
5. a) The first four moments about an arbitraryueab of a frequency distribution are -4, 22,6
117 and 560. Find the skewness and kurtosis basatbments.
b) Fit a best fitting parabolg=a+ bx+ cX , by the method of least squares for the data
x |2 4 6 8 10 !
y |3.07 12.85 31.47| 57.38 91.29
c) The following data gives the age of husba®d énd the age of wifey() in years. Find
the correlation coefficient and hence obtain ttgrassion lines. Also calculate the age| of
husband corresponding to wife of 16 years age : 7
x |36 23 27 28 28 29 30 31 33 35
y |29 18 20 22 27 21 29 27 29 28
6. a) Find the value of k such that the followinigtdbution represents a finite probability
Distribution:
X -3 -2 -1 0 1 2 3 6
p(x) |k 2k 3k 4k 3k 2k k
Also, find P(x<1),P(x>1)and P(-1< x < 2)

b) The number of telephone lines at an instanineé tis a binomial variate with probability
0.1 that a line is busy. If 10 lines are choseraatiom , what is the probability that (i) no
line is busy (ii)all lines are busy (iii)at leasteline is busy (iv)almost 2 lines are busy ;

c) State probability density function of Gaussianor(mal) distribution. An analog signal
received at a detector (measured in micro-voltsy fma modeled as a Gaussian random
variable with mean 200 and variance 256 at a fpeidt of time. What is the probability7
that the signal will exceed 240 micro-volts?

L1

L2

L2

L2

L2

L3

UNIT- IV
7. a) random variable of X and Y having the follogijoint distribution 6 L2
Y |-3 2 4
X
1 0.1 0.2 0.2
2 0.3 0.1 0.1
Find (i) Marginal distributions of X and Y (ii))CoiX,Y)
(i) Are the variables X, Y statically independ@nt
b) Define (i) stochastic matrix (ii) regular stoskia matrix. Find the unique probability vector
0 1 0
for the regular stochastic matrixl/6  1/2  1/3
0 2/3 13 7 L3
(et x20y=20
c) Verify that f (x.y)= 0, otherwise is a probability density function of two| -
dimensional probability function.Evaluate P(x<1),P(x<y) and| ’ L2
Pl/2<x<20<y<4)
8 a) Solve the system of the equations by GausslelSeethod (Perform 3 iterations)
X+y+54z=110, 27x+6y-z=85 6x+15y+2z2=72. 6 L2
b) Solve the syster2x, +8x, — X, = 24;12X, + X, + X, = 31;3x, +4x, +10x; =58,
by relaxation method 7 L2
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6 -2 2 7|4 L3
¢) Find the dominant eigen value and the correspgndigen vector of Ac—2 3 —1|by
2 -1 3
Power method taking the initial eigen vectdﬂal 1]T
UNIT- V
3
9. a) Find the extremals of the function§l(y2 +y'2+2ye*)dx 6 L2
X
E
: ) T 7 L2
b) Solve the variational probler](n(y -y“)dx=0; y(0) =0,y — =2
0 2 7 L2
c¢) Prove that Catenary is the curve which whentedtabout a line generates a surface o
minimum area.
) ' 6 L2
10. a) Develop a series solution of the equaflbbh x°)y" +xy -y =0.
d2y dy 7 L3
b) Solve the Bessel's differential equatish—- + x—=+ (x* =n?)y =0.
dx dx 7 L3

c) ExpressAx® — 2x* —3x +8in terms of Legendre’s polynomials.
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Course Title : Concrete Technology
Course Code :P15CV42 | Semester IV L-T-P:4-0-0]|Credits: 4
Contact Period: Lecture: 52 Hrs, Exam: 3Hrs Weightage: CIE:50; SEE:50

Prerequisites :Nil
Course Content
Course Learning Objectives (CLOS)
This course aims to
1. Cite the basic knowledge of science and engine@fmmgncrete properties related to civil
engineering problems.
Distinguish between coarse aggregate & fine aggeemad their properties.
Understand workability and its effects on strengftboncrete.
Understand durability of hardened concrete
Describe chemical admixtures and mineral admixtures
Explain hardened concrete and its strength pragserti
Summarize curing, factors affecting creep and &hge.
To imbibe the culture of professional and ethiaadponsibilities by following codal
provisions in concrete mix design for strength dadability.
9. Demonstrate tests on hardened concrete.
10.To be able to create a particular type of conavéspecific purpose
11.To have the knowledge of advanced concrete tecggolo

N OTAWN

Relevance of courseconcrete is a material for construction

Unit — |

CONCRETE INGREDIENTS AND MICROSTRUCTURE: Cement — Chemical
composition, hydration of cement, types of cememnufacture of OPC with flow charts.
Bogue’s compound, transition zone in cement pdssts on cement — field testing, fineness,
normal consistency, setting time, soundness, antgpogssive strength (detailed procedures
covered in laboratory). Quality of mixing water.nEi aggregate — grading of aggregates,
sieve analysis, specific gravity, bulking, moistwentent, deleterious materials. Coarse
aggregate — importance of size, shape and tex¢maeling of aggregates, sieve analysis,
specific gravity, flakiness and elongation indesyshing, impact and abrasion tests (detailed
procedures to be covered in laboratory), Structiiraggregate phase, structure of hydrated
cement paste, structure - property relationshipydrated cement paste. Manufactured sand
its significance and differences 12Hrs

Unit-2

RHEOLOGY OF FRESH CONCRETE: Workability — definition, factors affecting
workability, measurement of workability by slumpmnepaction factor, Vee-bee, flow tests.
Segregation and bleeding, process of manufacturecasfcrete — batching. Mixing,
transporting, placing, compaction, curing of cotereChemical admixtures — plasticizers,
accelerator, retarders and air entraining agenisedl admixtures — fly ash, blast furnace
slag, meta-kaolin, Silica fume, rice husk ash. 10Hrs

Unit—3

HARDENED CONCRETE': Factors affecting strength, w/c ratio, gel/speat®, maturity
concept, effect of aggregate properties, compressiength, tensile strength, bond strength,
modulus of rupture, modulus of elasticity, Poisgatio, the relationship between these
parameters. Accelerated curing, aggregate-cemend ksirength. Shrinkage — plastic
shrinkage and drying shrinkage, factors affectingnkage. Creep — measurement of creep,
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factors affecting creep, effect of creep. Hot weattoncreting. Tests on hardened concrete —
compressive strength, split tensile strength, ftakistrength, non-destructive testing of
concrete. (Detailed test procedures to be coveréboratory). 10Hrs
Unit—4

Concrete mix design Concept of mix design, variables in proportioningxposure
conditions, factors, affective mix design, designconcrete mix by BIS method using IS:
10262. Introduction to current American (ACI) dButish (BS) provision in revised IS code
10262- 2009, numerical examples of mix design. 12Hrs

Durability of concrete-introduction, permeability of concrete, chemicalttack, acid
attack, efflorescence, corrosion in concrete, tla¢canductivity, thermal diffusivity, specific
heat.1S456-2000 requirement for durability. Factoositributing cracks in concrete-plastic
shrinkage, settlement cracks construction joints. 12Hrs

Unit-5

Progress in concrete Technologyproperties and uses of High strength Concretdf; Se
compacting concrete, Polymer impregnated concHitg) performance concrete and Roller
compacted concrete, Porous concrete, Bacterialretmctranslucent concrete, Engineered
cementations composites and smart concrete. rs10H

Text Book:

1. Shetty MS, Concrete technology, Chand S and Co.

2. Gambhir B L, Concrete Technology, Tata McGraw, Miew Delhi.

Reference Books:

1. Neville, A M, Properties of concrete, ELBS Publioas.

2.1S: 10262 — Recommended guidelines for Condvietedesign — BIS Publications.
3. Mehta PK, Properties of Concrete, ICI, Chennai.

Course Outcomes
After learning all the units of the course, the stdent is able to
1. Apply basic knowledge to evaluate concrete progse
2. Distinguish between coarse aggregate& fine agdesand their properties.
3. Understand the workability and durability of coste.
4. Discuss chemical admixtures and mineral admastur
5. Apply mix design concepts.
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Model question paper - P15CV42
Concrete Technology
Time: 3 hrs Max. Marks: 100
Note: i) AnswerFIVE full questions, selectinQNE full question from eacbinit.
i) Assume suitable missing data if any. iii) Usk tbermodynamic data hand book is
permitted.

UNIT - |

1. a. Explain the manufacture of Portland Pozzoldement with flow chart. 10

b. Explain in brief the different types of Cementldheir uses. 10

2 a. Explain Blaine’s air permeability test fordimess of Cement. 10

b. Write the importance of size, and shape of eaggregate in concreting. 10

UNIT - 1I

3 a. Define Workability and Explain the factorseating Workability. 10

b. Explain Slump Test for manufacturing workability 10

4 a. Explain compaction factor test for measurirgkability. 10

b. What is curing of concrete and also explainnigthods of curing. 10

UNIT - 1l

5 a. Explain gel / space ratio and Maturity concept 10

b. Write a note on Accelerated Curing Test and Aggte Cement bond strength. 10

6. a. Explain Plastic Shrinkage and drying shrirkag 10

b. Explain the factors affecting creep of concrete. 10

UNIT - IV

7 a. What is the Concept of Mix Design and alsolarpthe factors affecting Mix Design.
12

b. Write a note on four variables in concrete nesign. 8

8 Design of Concrete mix by I.S code method (102@R09) of M25 grade concrete given
specific gravity of coarse aggregate, fine aggeegatd cement are 3.15, 2.6 and 2.6
respectively and water absorption of coarse agteag®.5% and fine aggregate is 1.0%.

20
UNIT -V
9 a. Write a note on durability and permeabilitycohcrete. 10
b. Write a note on Sulphate attack and constructants in concrete. 10
10 a. Explain control of Cracking in mass conceetd repairs of cracks. 10
b. Explain split tensile strength of hardened ceter 10
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Course Title : Basic Structural Analysis
Course Code :P15CV43 | Semester IV L-T-P:4-0-0 Credits: 4
Contact Period: Lecture: 52 Hr, Exam: 3 Hr Weightage: CIE:50; SEE:50

Prerequisites :Strength of Materials

Course Learning Objectives (CLOS)

This course aims to

1. Identify structural form, idealization, stabilitpya determinacy.

2. Define common problems of trusses.

3. Determine deflection by different methods.

4. Use necessary laws to find deformations in bearasjds and trusses.

5. Analyse thrust, shear and bending moment in cdhletsres and three hinged arches.
6. Use of influence lines for distributed loads anllimg loads.
7
8
9.
1

. Analyse statically indeterminate beams using comsigieformation method.
. Solve numerical problems.

Analyse statically indeterminate structures usingiis energy method.
0. Solve numerical problems.

Relevance of course analysis of structures is necessary in civilieegring

Course Content

Unit — |

Structural form, idealization, stability and determinacy: Skeletal or one dimensional
structures, surface structures, idealization afcstires, transmission of forces, Principle of
superposition. Conditions of equilibrium, degree frfeedom, static and kinematic
indeterminacy in structures. Solve problems.

Plane trussesintroduction, assumptions, common patterns of gsissiethods of analysis of
simple plane trusses - Method of joints and metloddsections-Solved problems. Deflection
in beams-introduction- Moment area method- Solvetblems

Elastic stability of columns: Introduction, short and long columns, Euler's thean
columns, effective length, slenderness ratio, amidgyration and buckling load, assumtions,
derivations of euler;s buckling load for differeemid conditions, limitations of euler’s theory

and problems, Rankine’s formula and problems HdO
Unit-2

Deflection: Conjugate beam method- Solved problems. Moment anethod-Solved
problems.

Energy conceptsintroduction, complementary energy or work, forofi€lastic strain energy
(internal work), real work and virtual work, Bedtilaw and Maxwell's law, Castigliano's
theorem, unit load method.(No numerical problems) 10 Hrs
Unit-3

Cable structures: Introduction, analysis of cable subjected to coteged loads, uniformly
distributed vertical loads, length of cable, capkssing over pulley and saddlEhree
hinged arches Circular and parabolic arches with supports ahesdevels and different
levels, determination of thrust, shear and bendiognent. Introduction. 10 Hrs
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Unit—4

Rolling loads and influence lines for SSB and ammbius beam, Influence lines for reactions,
shear force, bending moments in simply supportednbe 10 Hrs

Unit-5

Analysis of statically indeterminate structures by strain energy method (with static
indeterminacy 3) :Introduction - Strain energy method, analysigropped cantilever and
fixed beams, continuous beams. Solved problems.

Analysis of statically indeterminate structures bythree moment equation (with static
indeterminacy<3) : Introduction - Analysis of continuous beamngsClapeyoran's theorem
of three moments, settlement of supports. Solvetlpms. 12 Hrs

Text Book:

1. Theory of structures - Pandit and Gupta, Vol 1taldc-Graw Hill, New Delhi.

2. Basic structural analysis - Reddy C S - Tata®#aw Hill, New Delhi.

Reference Books:

1. Strength of materials and theory of structures Y& Vol 2, Punmia B C, Jain R K,
Laxmi publications, New Delhi.

2. Elementary structural analysis - Norris and Wilbletternational student edition, Mc-
Graw Hill Co. New York.

3. Classical structural analysis - A modern approdctithony. E.Armenakad, Mc-Graw Hill
international edition, New York

Course Outcomes
After learning all the units of the course, the stdent is able to
Identify structural forms, idealization, stabilépd determinacy.
Define common problems of trusses
Determine deflection by different methods
Use influence lines for distributed loads andingllloads
Solve numerical problems

arwnE
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Model question paper - P15CV43
Basic structural analysis
Time: 3 hrs Max. Marks: 100
Note: i) AnswerFIVE full questions, selectinQNE full question from eachbnit.
i) Assume suitable missing data if any.

UNIT - |

1. a. Determine the degree of static indetermiriacthe structures shown in Fig. Q1(a)
4

b. Determine the degree of Kinematic indetermirfacyhe structures shown in Fig. Q1(b)
assume the members as inextensible. 4
c. Find the forces in the members of the pin-janpéane truss shown in Fig. Q1(c). Use
method of joints. 12
2 a. Find the maximum slope and maximum defledcimotihe cantilever beam shown in Fig.
Q2(a). Use Moment Area method. Take; El = 30,006k 10
b. Find forces in members DE, DG and FG in the jpinted plane truss shown on Fig.
Q2(b). Members AC, CD, DE and EB are of equal lengise method of sections. 10

UNIT -1l
3 a. What is a Conjugate beam? Tabulate the reldi@ween the various types of real
support and conjugate support.

8
b. Find the maximum slope and maximum deflectiothensimple supported beam shown in
Fig. Q3(b) Take; E = 200 GPa and | = 8x107 mm4. 12

4 a. State and explain Castigliano’s strain enénggrem. 5

b. Find the maximum deflection and maximum slop¢him cantilever beam shown in Fig.

Q4(b). Use strain energy method. 15
UNIT - 1l

5 a. A Cable of uniform cross section is susperuEdeen two supports which are 100 m

apart. The supports are at the same level. The callies a concentrated load of 50 kN at 60

m from left support. The maximum Sag in the calslé8im. Find tension in the various

portions of the cable. Also find the total lengftloe cable. 8

b. A three hinged parabolic arch having hingesipperts and crown has a span of 40 m and

a central rise of 6 m. It carries an UDL of 20 kNawer the left half span. It also carries a

concentrated load of 50 kN at 10 m from left suppind Bending Moment, Normal Thrust

and Radial shear at 10 m from left support. 2 1

6. a. A simply supported beam of span 10 m calo@&ds as shown in Fig. Q6(a). Find;

(i) Bending Moment at 3 m from left support and

(i) Shear force at 3 m from right support. Usduefice Line Diagrams. 6

b. Two Wheel loads of 120 kN and 80 kN spaced mt &@osses a simply supported beam of

span 16 m from left to right with 120 kN load leagli Find;

(i) Maximum shear force developed at 6 m from sefpport,

(i) Maximum bending moment developed under 80 &&d and

(iif) Absolute maximum bending moment developedhia beam. 14
UNIT - IV

7. Analyzed the propped cantilever beam shown m E}7 by consistent deformation

method.

Support B sinks by 10 mm. Assume EI = 30,000 kN-®Retch BMD, elastic curve and

SFD. 20
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8. Determine the fixed end moments in the beam showrig. Q8 by consistent deformation

method. Sketch the BMD. 20
UNIT -V

9 a. Analyze the propped Cantilever beam shownign ®9(a) by strain energy method.

Sketch the BMD and elastic Curve. 10

b. A fixed beam of span 5 m carries an UDL of 20/rkNover the entire span. Find the

reactions at the supports. Use strain energy method 10

10. Analyse the continuous beam shown in Fig. Qithkee moments theorem. Supports B

and C sink by 3 mm and 2 mm respectively. Assume= 27,000 kN-m2. Sketch BMD

elastic curve and SFD. 20
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Course Title : APPLIED SURVEYING

Course Code :P15CV44 | Semester IV L-T-P:4-0-0 | Credits: 4

Contact Period: Lecture: 52 Hr, Exam: 3Hr Weightage: CIE:50; SEE:50

Prerequisites :Basic Surveying

Course Learning Objectives (CLOS)
This course aims to
1. Compute elevation of objects when the base is adiesand inaccessible.
2. Predict the difference in elevation using trigordne levelling.
3. lllustrate tacheometric surveying and its uses.
4. Using different methods of tacheometric surveying.
5. Construct simple curves using Rankine’s deflectingle method.
6
7
8
9

. Design of compound curves and reverse curves.
. Develop transition curve.
Compute vertical curves.
Understand Geographic information system.
10. Understand Global positioning systems.

Course Content

Unit — |

Trigonometric Levelling: Determination of elevation of objects when the hiassccessible
and inaccessible by single plane and double plaethad, distance and difference in
elevation between two inaccessible objects by doplaine method. Numerical problems.
Tacheometric Surveying : Basic principle, types of tacheometric survey, &mrhetric
equation for horizontal line of sight and inclinkake of sight in fixed hair method, anallactic
lens in external focusing telescopes, reducingcthrestants in internal focusing telescope,
moving hair method and tangential method, subtbase 10Hrs

Unit-2

Curve Setting-Simple curves:Curves - necessity, types, simple curves, elen@ntarves,
designation of curves, setting out simple curvedlibgar methods, setting out curves by
Rankines deflection angle method, two theodolitéhoe

Compound curve: Compound curves, elements of Compound curves,joesdtip between
elements of compound curve for different casesigdesf compound curves, setting out of
compound curves. 10Hrs

Unit-3

Curve Setting -reverse, Transition, vertical curvesreverse curve between two parallel and
non parallel straights (Equal radius and unequ#ius), Numerical problems.

Transition curves characteristics, length of trmsicurve, setting out cubic parabola and
Bernoulli's Lemniscate, Numerical problems

Vertical Curves : Types of vertical curves, length of vertical curvesmputation and setting
out of a vertical curve, sight distance. Numermalblems. 12 Hrs

Unit—4

Total Station Instrument: Introduction, basic concepts, measurement of distamsing
phase difference, components of total station, sdjants, uses of total station, errors,
accuracy, effect of atmospheric conditions advasgadimitations.
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Remote sensing: Introduction components and working principle and area of iappon.
Advantages and disadvantages, types of remotenggriifferent types of platforms, sensor
& types, Electromagnetic radiation, Electro magneipectrum, atmospheric windows,
spectral signature.

Unit—-5

Global Positioning Systems: Global positioning systems, segments of GPS, wgrkin
principle, Hand held GPS and differential GPS, mdthof GPS surveying, errors and
accuracy, applications of GPSAdvantages and disadvantages

Geographic information system: Introduction to Geographic information system,
components and flow diagram of GIS, working/ fuaos of GIS, four M’s, advantages,
applications of GIS, GIS Data and data types.

Text Book:

1. . Surveying, Vol 1,2 and 3 - B. C. Punmia , Lax@ablications.
2. Plane Surveying, A. M. Chandra - New age inteonal ( P) Ltd.

Reference Books:

1. Higher Surveying A.M. Chandra New age interraidP) Ltd.

2. Fundamentals of Surveying - Milton O. Schimi@¥eng, Thomson Learning.
3. Fundamentals of Surveying - S.K. Roy - Prentled of India.

4. Surveying, Arther Bannister et al., Pearson &tang, India.

Course Outcomes
After learning all the units of the course, the stdent is able to
Understandrigonometric levelling in surveying.
Understandasic principles of tacheometric surveying.
Understand importance of different curves and aebbcurves.
Apply basic knowledge to handle advanced sungeynstruments .
Recognize totastation instrument.
Describe working principle of GPS.
Understand Geographic information system

oA LNE
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Model question paper -P15CV44
Applied Surveying
Time: 3 hrs Max. Marks: 100
Note: i) AnswerFIVE full questions, selectin@NE full question from eackinit.
i) Assume suitable missing data if any.

UNIT - |

1. a. Briefly explain transit rule and Bowditch'saghical method of adjustment of traverse. 6
b. What are the omitted measurements? How arectleylated? 6
c. The following bearings were obtained for a ctbsmverse ABCDEA. Calculate the
interior angles and apply the necessary check. liBeBC CD DE EA Fane Bearing
6001300111122010071114601001112057130011130010[]

8
2 a. What is Local Attraction? How it is detected liminated. 6
b. The following fore and back bearings were obserin traversing with a compass in a
place where local attraction was suspected. Linme Bearing Back Bearing
AB 3811300111219 115(]
BC 1001450111278 130(]
CD 2514501112071115(]
DE 3257115(111145115[]
Find the correlated Fore bearing, Back bearingthad-ore bearing of each of the lines given
that the magnetic declaration was 10W

14
UNIT - 1l
3 a. Derive the expression for the horizontal dista vertical distance and the elevation of an
elevated object by double plane method.

8
b. To determine the elevation of the top of the f&aff , the following observations were
made
Instrument Station Reading on BM Angle of Elevatiemarks
A 1.266 101281 RL of BM
B 1.222 7112(1(1=248.362 m
Stations ‘A’ and ‘B’ and the top of the aerial paee in the same vertical plane. Find the
Elevation of the top of flag staff, if the distarteetween ‘A’ and ‘B’ is 50 m.

12

4 a. Derive the expressions for distance and Blavaif foot of the staff, when the staff is
held vertical and the line of sight is in inclinepgward.

10
b. Determine the gradient frame a point ‘A’ to anpdB’ from the following observations
made with a tachometer filled with an Analytic lefisie constant of the instrument was 100
and the staff was held vertically. Instrument
Station Staff Point Bearing Vertical Angle Staffagéngs P
A 1340 +100321111.360 1.915 2.470
B 2240 +5061(11.065 1.885 2.705

10
UNIT - 1l
5 a. Derive the expression for ordinates fraus kdmyd and Radial offsets. 8

b. Two tangents inter feet at a chain age of 1208nd the deflection angle beingl40

Calculates the data necessary required to setsunple curve by Rankines method. The
degree of curve is 100 Jand 20 m chain is used
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12
6. a. With a neat sketch, Explain the various el@méy a compound curve. Derive the
relations by calculating the chain ages of tangenntts.

10
b. A Compound curve consisting of two simple ciecuturves of radii, 350 m and 500 m is
to
be laid out between two straights T1l and IT2. Bghe common tangent, at the point of
compound curvature, D. The angles IPQ and IQP espectively 550 and 25 Sketch and
calculates the tangent lengths T1l and IT2.

10
UNIT - IV
7a. What are the segments of GPS? Describe tegfhybri 10
b. Describe sources of Error in GPS. What is mbgrselective availability? 10
8a. Define GIS, and its components, flow diagrarwoiking of GIS. 10
b. Define remote sensing. Explain the working pplecand area application. 10
UNIT -V
9a. What are the advantages and disadvantagesabftation and explain its components.

10

b. Explain the measurement of distance using ptidfeeence in total station. 10

10a. Explain the basic concept of terrestrial pgmmetry and areal photogrammetry. 10
b. Explain types of photographs and geometry adlgobotographs. 10
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Course Title : Hydraulics & Hydraulic Machines
Course Code : P15CV45Semester: IV L-T-P:4-0-0 Credits: 4

Contact Period: Lecture: 52 Hr, Exam: 3Hr |Weightage: CIE:50; SEE:50
Prerequisites :Fluid Mechanics

Course Learning Objectives (CLOS)

This course aims to

1. Differentiate open channel flow and pipe flow, sifig open channels, classifying open
channel flow (laminar or turbulent, steady or uadie uniform or non-uniform, and
critical, subcritical or supercritical), and comguhe discharge in different types channel
sections, design most economical channel sections.

2. Find critical depth and critical velocity in opehannels, to tell the condition for critical
flow, know about hydraulic jump and its uses, anthpute depth of hydraulic jump and
loss of energy due to hydraulic jump in open chésrdse the gauging flumes in open
channels.

3. ldentify the number of variables in a phenomenoah establish relationship between the
variables from the experimental data.

4. Find the impact of jet on various types of vanasi the efficiency of the jet. Find the
work done by the jet on series of flat vanes andemli vanes which is the basis of the
next units.

5. Characterize a hydro-electric power plant, clasdifie turbines, and design the

components of turbines.

Predict the performance of different turbines uriferent conditions

Distinguish a pump from a turbine, know workingaeitrifugal pumps, and identify the

losses to be considered for the design power redudrive centrifugal pump, use

multistage pumps as per the requirement.

N

Course Content

Unit — |

Flow in Open Channels: Definition of open channels, classification, diface between
pipe flow and open channel flow, types of flow, geiric properties of open channels.
Uniform flow in open channels, Chezy's and Manmsrigimulae. Problems on uniform flow.
Most economical sections of open channels. Deowatf conditions for most economical
rectangular, triangular and trapezoidal channdi@es. Problems. Specific energy, specific
energy curve, condition for minimum specific eneegyd maximum discharge, Critical flow
in rectangular channels, problems. Hydraulic jumpectangular channels, derivations with
Froude’s number concept. Venturi flume, Problemslgdraulic Jump. 12 Hrs

Unit-2
Dimensional Analysis and Model analysisintroduction to dimensional analysis, units and
dimensions, table of dimensions. Dimensional homedg, methods of dimensional analysis
- Raleigh's and Buckingham's method. Problems deigtés and Buckingham's method.
Model studies, introduction, comparison with dimenal analysis, similitude, dimensionless
parameters. Types of models, Froude's models thandy problems, Reynold's models,
theory and problems. 10 Hrs
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Unit-3
Impact of Jet on Vanes:Introduction to impulse - momentum equation anapplications,
Derivation of force exerted by a jet on a statigni@rget (vertical plates and curved plates
only) Derivation of force exerted by a jet on a nmovtarget (vertical plates and curved plates
only) Concept of velocity triangles, Force exertadthe jet on a series of flat vanes and
series of curved vanes. Equation for work doneedfidiency, problems. (Excluding Inclined
plates and hinged plates) 10 Hrs
Unit-4
Hydraulic Turbines: Introduction, types and classifications of turbingsneral layout of a
hydroelectric power plant. Pelton wheel turbinehedry, equation for work done and
efficiency, design parameters. Problems on Peltbrelvturbine. Francis turbine - theory,
equation for work done and efficiency, design pasters, problems on Francis turbine,
Kaplan turbine - theory, equation for work done affftciency, design parameters, problems
on Kaplan turbine. 10Hrs
Unit-5
Performance of Hydraulic Turbines: Draft tubes: Types, equation for efficiency, prabte
cavitations in turbines, specific speed of a tuebiaquation for the specific speed, problems,
unit quantities of a turbine, definitions, equatcend problems, characteristic curves of a
turbine.
Centrifugal Pumps: Definition of pump, classification, description agdneral principle of
working, priming methods, work done and efficiescief a centrifugal pump, minimum
starting speed, capitation in centrifugal pumpsltistage centrifugal pumps, problems on
centrifugal pumps. 10Hrs

Text Book:

1. Hydraulics and fluid mechanics, Modi and Seth Staaddook House, New Delhi.

2. Fluid mechanics and machinery, Raghunath. H M., €BBlishers.

3. Text Book on fluid mechanics and hydraulic machjiBamnsal R.K., Laxmi publications.

Reference Books:

1. Fluid mechanics and hydraulic machines, S.C. Guiggarson Education, India.

2. Hydraulics and fluid mechanics, K.R. Arora, StadBook house, New Delhi.

3. Hydraulic Machines, (6th edition) by Banga, T.Rd&harma, S.C., Khanna Publishers.

Course Outcomes

After learning all the units of the course, the stdent is able to

1. Differentiate open channel flow and pipe flow, sl open channels, classify open
channel flow and compute the discharge in diffetgpes channel sections, design most
economical channel sections.

2. Understand critical flow; compute critical depthical velocity, hydraulic jump and use
of the gauging flumes in open channels.

3. ldentify the number of variables in a phenomenoah establish relationship between the
variables in a phenomenon.

4. Classify the hydraulic machines and solve numepoablems on hydraulic machines.
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Model question paper - P15CV45
Hydraulics and Hydraulic Machines
Time: 3 hrs Max. Marks: 100
Note: i) AnswerFIVE full questions, selectinQNE full question from eachbnit.
i) Assume suitable missing data if any.

UNIT - |
1. a. Derive Chezy’s equation for discharge througlogen channel. 10
b. A trapezoidal channel with a side slope of 1a% to be designed to convey 10 m3/s at
a velocity of 2 m/s, so that the amount of conctetimg for the bed and the sides is
minimum. Calculate the area of lining requireddoe metre length of the canal.
10
2. a. What is specific energy curve? Draw the speadinergy curve, and derive the
expression for critical depth and critical velocity
8
b. Derive the condition for maximum discharge foe tgiven value of specific energy.
6
c. The depth of flow of water, at a certain sectwdnmectangular channel of 2 m wide is
0.3 m. The discharge through the channel is 1.5sni3étermine whether a hydraulic
jump will occur and if so, find its height and tless of energy per kg of water.
6
UNIT — I
3. a. Distinguish between dimensional analysis andehanalysis. 6
b. State Buckingham’'sil[]- theorem. Why this theorem is considered supeviar

Raykigh’s method of dimensional analysis. 6
c. Find the expression for power P, developed pyrap when P depends upon the head
H, the discharge Q and the specific weight w offthiel. 8

4. a. Define similitude. Explain different types ofrsiarities between model and proto type.
10
b. A 1:15 model of a flying boat is towed throughter. The prototype is moving in the
sea water of density 1024 kg/m3 at a velocity oh#6. Find the corresponding speed of
the model. Also determine the resistance due teesvawn the model, if the resistance due
to waves of prototype is 600 N.
10
UNIT - 1l
5. a. Show that the angle of swing of a verticallyndgeed plate is given by
sin00 0 0 Daviiw
110
b. A plate is acted upon at its centre by a jewvafer of diameter 20 mm with a velocity
of 20 m/s. The plate is hinged and is deflectedupgh an angle of 15°. Find the weight
of the plate. If the plate is not allowed to swimghat will be the force required at the
lower edge of the plate to keep the place in thiéoa position.

10
6 a. Show that the efficiency of a free jet strikingrmally on a series of flat plates
mounted on the periphery of a wheel can never elsc88%. 10

b. A jet of water having a velocity of 40 m/s s&#ka curved vane, which is moving with
a velocity of 20 m/s. The jet makes an angle oh@@R the direction of the motion of the
vane at the inlet and leaves at an angle of 90tealirection of the motion of the vane @
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the outlet. Draw the velocity triangles @ inlet andlet and determine the vane angles at
inlet and outlet so that the water enters and ke#ve vane without shock.

10
UNIT - IV
7 a. Define turbine. Explain with a neat sketch gendagbut of a hydro electric power
plant.
10

b. A Pelton wheel is having a mean bucket diametdr wf and is running at 1000 r.p.m.
the net head on the Pelton wheel is 700 m. If ide slearance angle is 15° and the
discharge through the nozzle is 0.1 m3/s, find,
i) Power available @ the nozzle and
i) Hydraulic efficiency of the turbine.
10
8 a. Obtain the expression for unit speed, unit disph@nd unit power of a turbine. 6
b. What are the unit quantities? Define the unitrgii@s of a turbine. Why are they
important? 6
c. A Kaplan turbine runner is to be designed toetlgy a 100 kW. The net available head
is 5.6 m. If the speed ratio is 2.09, flow ratioOi§8, overall efficiency is 86% and the
diameter of the boss is 1/3 the diameter of th@eunFind the diameter of the runner, its
speed and specific speed of the turbine. 8
UNIT -V
9 a. What is a draft tube? Why it is used in the tieacturbine? Describe with a neat
sketches different types of draft tubes.
10
b. A conical draft tube having diameter at the h@g 2 m and the pressure head of 7 m of
water (Vacuum), discharges water at the outlet witrelocity of 1.2 m/s at the rate of 25
m3/s. If the atmospheric pressure head is 10.3 matér and the losses between the inlet
and the outlet of the draft tubes are negligibled the length of the draft tube immersed in
water. Total length of tube is 5 m.
10
10 a. Define the specific speed of a centrifugal pubgrive the expression for the same. 10
b. A centrifugal pump delivers water against almesid of 14.5 m and a design speed of
1000 r.p.m. the vanes are curved back to an aridd@%with the periphery the impeller
diameter is 300 mm and the outlet width is 50 mmteldmine the discharge of the pump,
if the manometric efficiency is 95%. 10
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Course Title : Highway Engineering
Course Code : P15CV46 Semester : IV L-T-P: 4 — 06{Credits: 3
Contact Period: Lecture: 52 Hr, Exam: 3Hr| Weightage: CIE:50; SEE:50

Prerequisites :Nil

Course Learning Objectives (CLOS)
This course aims to
1. Importance of Transportation and Different modesafisportation.
2. Importance of Roads in India and Current Road agreknt programmes in India.
3. Importance of Geometric Design, Design control arieria.
4. Highway cross section elements - Cross slope orb@anMedians, Carriageway, Kerbs,
Road Margins, Cross section details.
Steps for construction of a New Highway, Design addnstruction of highway
embankment.
Construction of sub-grade, Construction of WBM beserse.
Object of Highway Pavements, Requirements of HighiRavements.
Types of Pavement Structures and comparisons & lihetations.
Importance of Highway maintenance works.
0 Failures in different flexible pavement layers.

o

'—‘©.°°.\‘.°”

Relevance of course:highway engineering is needed in constructioroafls and railways

Course Content

UNIT — |

Principles of transportation engineering, highway @velopment & planning: Importance

of transportation. Different modes of transportaticharacteristics and comparison of

different modes. Importance of roads in India, scopf highway engineering, road

development in India during $0and 2% century, highway planning, classification of roads

planning surveys and interpretations, determinabbroptimum road length by saturation

system, third twenty years road development plamoblpms), highway alignment,

engineering surveys for highway alignment, highvpagjects, detail project report (DPR).
10 Hrs

UNIT —1I

Geometric design of highwaysimportance of geometric design, design control eiitdria,

highway cross section elements - cross slope obeanmedians, carriageway, kerbs, road

margins, cross section details, right of way, sidistance, stopping sight distance (SSD),

overtaking sight distance (OSD), design of horiabmiignment - design speed, horizontal

curves, super elevation, widening of pavement aizbntal curves, transition curves, design

of vertical alignment — gradient, vertical curvegmmit curves, valley curves. problems on

above. 10 Hrs

UNIT — Il

Highway materials and highway construction: Materials used in highway construction,
soil compaction, CBR test, stone aggregates, ptiegaand tests, bituminous binders- types,
functions and tests, bitumen emulsion, Portland esénand cement concrete. Bituminous
paving mixes, bituminous mix design by Marshall Inoet. Highway constructions typical
components of highway pavement, steps for construadf a new highway, design and
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construction of highway embankment and sub-gradethods of soil compaction,
construction of flexible pavements, component ekithle pavements, construction of wet
mix macadam base, construction of WBM base coyps@)e coat, tack coat, cc pavements —
general features of plain and reinforced cc paveésp@omponent of cc pavement and their
functions, construction method using slip-form payeconstruction using fixed form and
mechanized technique. 12 Hrs

UNIT - IV

Design of highway pavementsObject of highway pavements, requirements of hayw
pavements, types of pavement structures and cosopari& their limitations, flexible/rigid
pavements — components and their functions, faatimcting design and performance of
flexible/rigid pavements, design methods: flexipsements design methods — CBR method
of pavement design, pavement design as per IRCGelyjued, types of joints in cc pavements
and their functions, rigid pavement design methedssing stress equations, as per IRC
guidelines, design problems. 10 Hrs

UNIT -V

Highway maintenance and highway drainage Importance and objectives of highway
maintenance works, pavement deterioration and desnamn road infrastructures,
classification of highway maintenance works, distrén flexible and rigid pavements and
maintenance measures, highway drainage- objectsgbivay drainage, requirements and
importance, surface drainage system and desigrss cdnainage structures, sub-surface
drainage system, design of filter material, draenad slopes and erosion controls, road
construction in water-logged areas. Design problems 10 Hrs

TEXT BOOK:

1. Highway Engineering — S.K. Khanna, C.E.G Justo, anteeraragavan, Nem Chand and
Bros, Roorkee, Revised "l CEdition.

2. Highway Engineering- Kadiyali, L.R., Khanna Pubgss, New Delhi.

3. Traffic Engineering and Transport Planning — L.Radiali, Khanna Publishers, New
Delhi.

4. Transportation Engineering — Subramanyam, K.Pte8tiPublications, Chennai

REFERENCE BOOKS:

1. Relevant IRC codes

2. Principles of Transportation Engineering- Pa@makra Borthy, Prentice- Hall.
3. Specifications for Roads and Bridges- MoRT &RIC, New Delhi

Course QOutcomes
After learning all the units of the course, the stdent is able to
1. Explain the principles of transportation enginegrinighway development & planning. —
L2 (Unit—1)
Describe the geometric design of highways. — L1i{(Jrl)
Explain the highway materials and highway constomct— L2 (Unit — 111)
Design of highway pavements— L2 (Unit — V)
Discuss about highway maintenance and highway again- L2 (Unit — V)

abkrwn
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Model question paper- P15CV46
Highway Engineering
Time: 3 hrs Max. Marks: 100
Note: i) AnswerFIVE full questions, selectinQNE full question from eachnit.
i) Assume missing data suitably.

UNIT - |
1 a. What are the various modes of transportatias@uss their relative role, advantages and
disadvantages. 10
b. Explain briefly how master plan is prepared phdsed in road development program.
10

2 a. Explain with sketches the various factors alwig the alignment of roads. 10
b. Explain briefly the various stages of work inew highway project. 10

UNIT -1l
3 a. A state highway with a design speed of 80kmphpaissing through a rolling terrain.
Calculate the radius of curve, absolute minimunhtstlistance and length of transition curve
for the following data:
Longitudinal friction coefficient = 0.35
Rate of introduction of super-elevation = 1 in 150
Pavement is rotated about the inner edge
All other data may suitably assume as per IRC duiele. 10
b. The design speed of a two-lane single carriageisvé$ kmph. The radius and length of a
horizontal curve is 400 m and 200 m respectivelglclate the set-back distance for the
requirements of stopping sight distance and ovemngkight distance. Assume total width
including ultra width as 7.6 m. 10

4 a. A vertical curve is to be designed when two gsad2.0% and -1.25% meet on a
highway with a design speed of 100 kmph. Due ® @inditions, the length of vertical curve
has to be registered to maximum of 500 m. Calculsdength of curve needed to fulfill the
requirements of stopping sight distance and overgakight distance or at least intermediate
sight distance and hence comment on the results. 10
b. Explain summit and valley curves and the varicases when these are formed while two
different gradients meet. Discuss the design requeénts of summit and valley curves.
10

UNIT - 1l
5 a. Explain the desirable properties of road agdesgalist the various tests on road
aggregates and indicate the permissible values tesed in road construction. 10
b. Explain CBR and laboratory test procedure t@iobCBR. How are the results of the test
obtained and interpreted? 10
6 a. Mention the method of configuration and quatiiytrol for a granular sub-base layer. 10
b. Mention the configuration steps and quality cointests for the configuration of CC
pavements slab. 10

UNIT - IV
7 a. What are the various factors to be consideregpavement design? Discuss the
significance of each. 10
b. Give a sketch showing the various layers in perd, generally adopted in India. What
are the functions and importance of each of theger$? 10

8 a. Discuss Westergaard’s concept of temperatugss&s in concrete pavement. 10

Il & IV Semester Syllabus 2015-2016 56



Department of Civil Engineering

b. Calculate the wheel load stresses at interdgee&nd corner regions of a cement pavement
using Westergaard'’s stress equations for the fatigwlata: Wheel load = 5100 kg, pavement
thickness = 18 cm, Radius of contact = 15 cm maloluelasticity of cement concrete =
3x105 kg/cm2, Poisson’s ratio of concrete = 0.18¢duius of
subgrade reaction = 6 kg/cm3. 10

UNIT -V
9 a. What are the different types of localised dstes in bituminous pavements? Mention
the general causes. 10
b. List various types of structural distresses tthatelop in cement concrete pavements.
Mention the features and causes of these distresses 10

10 a.Discuss the importance of highway drainage. Winat the requirements of a good

highway drainage system? 10
b. Explain with sketches how the subsurface drarggtem is provided to lower the water
table and control seepage flow. 10
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Course Title : Applied Surveying Practice
Course Code :P15CVL47 Semester IV| L-T-P:0-0-3 | Credits: 1.5
Contact Period: Lecture: 39 Hr, Exam: 3 Hr |Weightage:CIE:50; SEE:5(

Prerequisites :Applied Surveying

Course Content

Exercise - 1. To determine the elevation of the top of a towatding using single plane
method when base object accessible and inacce$silddferent cases.

Exercise - 2: To determine the elevation of the top of a towdiéiing using double plane
method and to find difference in elevation between elevated objects.

Exercise - 3: To determine the tachometric constants usingzbotal and inclined line of
sight. And find the distance and elevation ofabgect.

Exercise - 4: To set out simple curves using linear methods pgradicular offsets from long
chord and offsets from chords produced.

Exercise - 5: To set out simple curves using Rankin’s defleciagles method.

Exercise - 6: To set out compound curve with angular methaitsgtheodolite only.
Exercise - 7: Introduction to total station, components, tenappradjustments.

Exercise - 8: Horizontal and vertical distance using Total Stati

Exercise - 9: To set out compound curve with angular methgilsg Total Station
Exercise - 10: Traversing and area calculation using Total Statio

Demonstration: GPS,usage of relevant software for preparation of th&aur drawings.

.REFERENCE BOOKS:

Surveying, Vol.-1, 2 and 3 B.C. Punmia, Laxmi Paations, New Delhi.
Plane Surveying, Vol-1-A.M. Chandra, Newage Intdoreal ® Ltd.

Plane Surveying, ALAK, S. Chand and Company LteeywiNDelhi.
Fundamentals of Surveying - S.K. Roy - Prenticd Bialndia.

Fundamentals of Surveying - Milton O. Schimidt - Ngo Thomson Learning.

arwnE

Scheme of Examination:
Any one of the above exercise is to be conducteédarexamination by the student, Viva and
identification of instruments
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Course Title : Hydraulics and Hydraulic Machine Lab
Course Code :P15CVL48 Semester IV L-T-P:0-0-3 |Credits: 1.5
Contact Period: Lecture: 39Hr, Exam: 3Hrs Weightage: CIE:50; SEE:50

Prerequisites :Nil
Course Learning Objectives (CLOS)

This course aims to

Predict discharge using V-notch.

Predict discharge using rectangular or Trapezaidadh.
Predict discharge using Ogee weir.

Compute discharge using Broad crested weir.
Compute discharge using Venturi flume.

Compute discharge using Venturi meter.

Determine Darcy’s friction factor for a straighppi
Determine minor loss constants.

Determine vane coefficient for flat and hemisphan@anes.
10 Determine hydraulic coefficient of a vertical ocii.
11.Conduct tests on a single stage or multi stageiteydl pump (constant speed).
12.Conduct tests on a Pleton wheel.

13.Conduct tests on Francis or Kaplan turbine.
14.Demonstrate working of Rain gauges.

CoNoOrWNE

Course Content
Experiments

Ex 1. Calibration of V-notch.

Ex 2: Calibration of rectangular or Trapezoidalafot

Ex 3: Calibration of Ogee weir.

Ex 4: Calibration of Broad crested weir.

Ex 5: Calibration of Venturi flume.

Ex 6: Calibration of Venturi meter.

Ex 7. Determination of Darcy’s friction factor farstraight pipe.

Ex 8: Determination of minor loss constants.

(Bend, Sudden contraction, sudden expansion)

Ex 9: Determination of vane coefficient for flatchhemispherical vanes.

Ex 10: Determination of hydraulic coefficient ofartical orifice.

Ex 11: Performance tests on a single stage or stalge centrifugal pump (constant speed).
Ex 12: Performance tests on a Pleton wheel.

Ex 13: Performance tests on Francis or Kaplan exbi

Ex 14: Demonstration on working of Rain gauges.
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Text Book:

1. Hydraulics and fluid mechanics, Modi and Seth SéaddBook House, New Delhi.

2. Fluid mechanics and machinery, Raghunath. HM8S Publishers.

3. Text Book on fluid mechanics and hydraulic maekj Bansal R.K., Laxmi publications.

Reference Books:

1. Fluid mechanics and hydraulic machines, S.C.t&upearson Education, India.

2. Hydraulics and fluid mechanics, K.R. Arora, Stard Book house, New Delhi.

3. Hydraulic Machines, (6th edition) by Banga, TadRd Sharma, S.C., Khanna Publishers

Course Outcomes

After learning all the units of the course, the stdent is able to
1. Measure the pressure in pipes

2. Demonstrate Bernoulli’'s equations.

3. Calibrate various notches and weirs.

4. Study the performance of hydraulic machines.
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Course Title : Aptitude and Reasoning Development - INTERMEDIATARDI)

Course Code :P15HU49 Semester IV L-T-P:0-0-2|Credits: 01

Contact Period: Lecture: 32 Hr, Exam: 3 Hr Weightage: CIE:50%;SEE:50%

Prerequisites ARDB

Course Learning Objectives (CLOS)

This course aims to

1. Explain proportionality rule, average speed, rel@aspeed and concepts in circular track.

2. Explain the application of time, speed distancesalving problems related to races,

trains, boats and streams, and clocks.

Identify the assumptions, analyse the given arguraed evaluate the inference.

Explain the methodology of strengthening or weakgithe given statement.

Explain application of Venn diagrams in solving segory problems.

Explains the concept of syllogism and providesrttethodology to tackle the problems.

Describes all the important properties of trianglelygons, circle and other geometrical

figures and solve application based questions.

8. Describe the properties of cone, cylinder, sphexdye and cuboid and solve the
application based questions.

9. Differentiates between individual work and grouprkvo

10.Integrates the concept of individual work in sotyproblems related to pipes and cisterns

Nookow

Course Content

Unit — |
Time, Speed and Distance:
Concept of motion and mathematical representatiomation, The rule of proportionality,
Conversion between kmph to m/s, Concept of avespged and its application in different
scenarios, Relative speed— Importance, applicatm@hobservation in day to day life, same
direction and opposite direction, An applicationadtegation in Time speed and distance,
Trains— Different scenarios. Boats and streamsulteed speed, upstream and downstream
concept. Circular motion— Two or three bodies nmgetit the starting point or anywhere in
the track. Races— Concept of head start, solvimgplems under different constraints.
Application of solving problems under Clocks. 6 hrs

Unit -1
Analytical reasoning 2: The basics of logic, some informal tip&ssumptions- Some
standard categories of assumptions, Where is teangsion invalid?,Forcefulness of
arguments- Preliminary screening, Will the results reallylldo?, Is the result really
desirable?, Are the argument and suggested cofirsetion properly relatedEvaluating
Inferences- A study of key words, How to avoid confusioijaluating given course of
action— Problem -solution relation, Fact-follow-up actielationship. 8 Hrs

Unit — 11l
Set theory and Venn diagram:Set builder form, Tabular form, Venn diagram, Tyds
sets, Operation of sets using venn diagram, Irapomproperties, Algebraic laws of sets,
Maxima and minima in set operation, Venn diagranfdar sets.
Syllogism: Meaning of syllogisms, Format of problems and staddjualifiers, Concept of
distribution, Standard question pattern, Applicatiof venn diagram to solve problems.
Logical Venn diagrams: Analysis of the given problem and solve it. 6 Hrs
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Unit — IV
Geometry and Mensuration:
Theory, straight lines, triangles— theorems, alieas inside triangle and geometric centre,
Special property of an equilateral triangle, Apalion of Pythagoras theorem, Congruency
and similarity of triangles, Basic proportionalittheorem, Polygons, Quadrilaterals,
Trapezium, Parallelogram, Rectangle, Rhombus, ®gqudivision of polygons,
Circumscribed and Inscribed polygons, Concyclieni®o concept, Cyclic quadrilateral,
Circle— Radius, Area and perimeter, Arc, Chord,t&@eSegment, Tangent, Secant, Area of
common region Solid figures— Introduction, Classifion of a solid, Net of a solid, Cuboid,
Cube, Right cylinder, Pyramid-— right pyramid, tgaiar pyramid, Cone— frustum of a cone,
Sphere, Combination of solid.
Co-ordinate geometry:
Cartesian coordinate geometry— rectangular coowiraxis, distance formula, Section
formula, Area of a triangle, Centre of gravity agr@oid of a triangle, In-centre of a triangle,
Circumcentre of a triangle, Orthocentre of a trlangollinearity of three points, Slope of a
line, Different forms of equations of a straightdj Perpendicularity and parallelism, Length
of perpendicular. 8 hrs

Unit—V
Time and Work:
Relationship between time and work. Importance ffitiency, Conventional method of
solving problems, L.C.M method, Negative work, Ts$gecific case of building a wall,
Group work, Constant product rule, When work is eanistant, Pipes and cistern— Similarity
of logic. 4 hrs

Reference Books:

The Trachtenberg speed system of basic mathempatibBshed by Rupa publications.
CAT Mathematics by AbhijithGuha. published by PEkining private limited.
Quantitative aptitude by Dr. R. S Agarwal, publdhey S.Chand private limited.
Verbal reasoning by Dr. R. S Agarwal , publishedsbyChand private limited.
Quantitative aptitude for CAT by Arun Sharma, psbé&d by McGraw Hill publication.
Analytical reasoning by M.K Pandey BSC PUBLISHIN®@®VT.LTD

ok wNE

Course Outcomes (CO)

After learning all the units of the course, the stdent is able to:

1. Solve problems of higher difficulty level with eaisethe following topics— Time , speed
and distance and Geometry. L5

2. Analyze the statements and identify the assumptamtsinfer the results based on the
arguments or premises. L5

3. Apply the concept of L.C.M in the module time andrivto solve the problems with
comprehension. L2

4. Analyze the concepts in Co-ordinate geometry byigipasualization. L4

5. Interpret the logic in the statements of syllogibm critical thinking and apply venn
diagram for the effectives ways of deriving at toaclusion. L4

6. Determine the solutions for complicated problemseiftheory using the concept of venn
diagram. L4
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Course Title : Additional Mathematics-II
(A Bridge course for Diploma qualified studentdéfSem. B. E.)

Course Code :P15MADIP41 Semester IV L:T:P:H: 2:2:0:4 | Credits: NA

Contact Period: Lecture: 52 Hr, Weightage: CIE:100%, [P/NP]

UNIT —I
Linear Algebra: Introduction - Rank of matrix by elementary row cggens - Echelon form
of a matrix. Consistency of system of linear agumes - Gauss elimination method. Gauss-
Jordan and LU decomposition methods.Eigen valudseagen vectors of a square matrix.
Application of Cayley-Hamilton theorem(without pfpdo compute the inverse of a matrix-
Examples. 10 Hrs

UNIT —lI
Higher order ODE’s: Linear differential equations of second and higbeter equations
with constant coefficients. Homogeneous /non-homegas equations. Inverse differential
operators.Solutions of initial value problems. Methof undetermined coefficients and
variation of parameters. Solution of Cauchy’s hosrpus linear equation and Legendre’s
linear differential equation. 14 Hrs

UNIT —llI
Multiple Integrals: Double and triple integrals-region of integratidcvaluation of double
integrals by change of order of integration.
Vector Integration : Vector Integration :Integration of vector furwtis. Concept of a line
integrals, surface and volume integrals. Green&pkes’'s and Gauss theorems (without
proof) problems. Orthogonal curvilinear coordinates 10 Hrs

UNIT IV
Laplace transforms Laplace transforms of elementary functions. Tiammss of derivatives
and integralstransforms of periodic function and unit step fumatProblems only. Inverse
Laplace transforms: Definition of inverse Laplatransforms. Evaluation of Inverse
transforms by standard methods. Application totsmhs of Linear differential equations and
simultaneous differential equations. 12 Hrs

UNIT =V
Probability: Introduction. Sample space and events. Axioms obaglility. Addition and
multiplication theorems. Conditional probabilityilustrative examples. Bayes’s theorem-
examples. 06 Hrs

Text Book:

1. B.S. Grewal: Higher Engineering Mathematics, i Publishers, New Delhi,2Ed.
2012.

References:

1.E. Kreyszig: Advanced Engineering MathematiobnWiley & Sons, 6 Ed., 2007

2.N.P.Bali and Manish Goyal: Engineering Mathensatiaxmi Publishers®7Ed., 2007.

Il & IV Semester Syllabus 2015-2016 63



Department of Civil Engineering

Course Title : Environmental Studies

Course Code: P1ISEVDIP410| Semester: I/l L-T-P-H: 20-0-2 |  Credits: NA

Contact Period : Lecture :26 Hr \ Weightage :CIE:100%- [P/NP]

Prerequisites:
The student should have undergone the course onoBmental Studies (Code: P15EV19/29)

a) Course Learning Objectives (CLO) :
At the end of the course the students should keetabl
1 Explain the need for Environmental Management
2 Implement standard data like water, wastewateraamngollution.
3 Demonstrate the use of standard data to compahnethatfield data.
4 Choose appropriate data to protect environmental.
5 Design environmental amenities based on the needs.
b) Relevance of the Course
Environmental Studies is a foundation course in(BRvironmental Engineering) program,
that builds the program design and implementatamnpetence in student through choice of
appropriate areas.
The course aims at developing the understandingtiars in water, wastewater and air
pollution and also the ability to build new ideas.
Course Content
Unit — |
Environment — Definition, Ecosystem — Balanced BKstmm, Human activities — Food
Shelter, Economic and Social Security. Transpamatactivities, Environmental impact
Assessment, Sustainable Development. 6 Hrs.
Unit — 11
Natural Resources — Water resources — Availakalitgt Quality aspects, Mineral Resources,
Forest Wealth, Material Cycles — ( Carbon, Nitrogemd Sulphur Cycles) Water borne
diseases, water induced diseases, Fluoride prablenmnking water. Birs.
Unit — 1l
Energy — Different types of energy, Conventionatl &on-Conventional sources — Hydro
Electric, Fossil fuel based, Nuclear, Solar, geotia, tidal, wind, Biomass and Bio-gas.
Hydrogen as an alternative future source of energy. 5Hrs.
Unit — IV
Environmental Pollution and their effects. Watetlygion, Land pollution, Noise polluti
Public Health aspects. Current Environmental issaesmportance: Population Gro\
Climate change and Global warming — Effect, Urbamans industrialization. 5 Hrs.
Unit -V
Acid Rain, Ozone layer depletion, Animal HusbandBnvironmental protection Role
Government, Legal aspects, initiatives by Neovernmental Organizations (N

Environmental Education, Women Education. SHrs.
Text Book:

1)Environmental Studies — Benny Joseph — Tata McGtaiw- 2005

References:

1)Principles of Environmental Science and EngineernyenugopalaRao P, Prentice H
2005

2)Elements of Environmental Science and EngineeriMgenakshi P, Prentice Half India, :

3)Environmental Studies — Anil Kumar D.C, New ageetnational Publishers, 2007
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