BE IV Semester
Syllabus

Credit : 4 ’ Branch : Common Semester
Engineering Mathematics —1I1

Unit -1
Functions of Complex variables : Analytic functions, Harmonic Conjugate, Cauchy-Riemann
Equations, Line Integral, Cauchy’s Theorem, Cauchy’s Integral Formula, Singular Points, Poles &
Residues, Residue Theorem, Application in Residues theorem of evaluation of real integrals.

Unit — IT
Errors & Approximations, Solution of Algebraic and Trancedental Equations (Regula Falsi, Newton-
Raphson, Iterative, Secant Method), Solution of simultaneous linear equation by Gauss Elimination,
Gauss Jordan, Crout’s method, Jacobi’s and Gauss-Siedel Iterative method. Relaxation Method.

Unit — IT1
Difference operators, Interpolation (Newton’s Forward & Backward Formulae, Central Interpolation
Formulae, Lagrenge’s and divided difference formulae). Numerical Differentiation, Numerical
Integration: Simpson’s rule, Weddel’s rule, Gauss’ open quadrature formula.

Unit — IV
Solution of Ordinary Differential Equation (Taylor’s Series, Picard’s Methods, Modified Euler’s
Methods, Runge-Kutta Methods, Milne’s Predictor & Corrector Methods), Numerical Solution of
Partial differential Equations. Correlation & Regression, Curve fitting (Methods of least square.)

Unit-V
Concept of Probability : Bayes’ theorem and conditional Probability, Probability Mass Function,
Probability density function, Discrete Distribution : Random Variables and Probability distributions

(Binomial, Poisson’s, Normal Distribution), Testing of Hypothesis, Students t-test, Fisher’s Z-test ,
Chi-square test.

Reference :
(1) Numerical Methods of Scientific and Engg. Computation by M.K. Jain, Iyengar and R.K
Jain, New Age International Publication
(i)  Higher Engineering Mathematics by Dr. B.S. Grawal, Khanna Publication
(i1)  Mathematical Methods By K.V. Suryanarayan Rao, SCITECH Publication,
(iv)  Mathematical Statistics by J.N. Kapoor ———
) Probability and Statistics by Ravichandran, Wiley India
(vi)  Mathematics Statistics By George R. Springer



Course Contents & Grade

Branch Subject Tile Subject Credit allotted subject wise
Code

B.E. Transportation Engg. | C.E.-1142 | L T P

IV Sem. 1 3 1 -

Civil Engg.

Unit I Introduction, Tractive resistances & Permanent way: Principles of Transportation,
transportation by Roads, railways, Airways, Waterways, their importance and limitations,
Route surveys and alignment, railway track, development and gauges, Hauling capacity and
tractive effort. '

1) Rails: types, welding of rails, wear and tear of rails, rail creep.

ii) Sleepers: types and comparison, requirement of a good sleeper, sleeper density.

iii) Rail fastenings: types. Fish plates, fish bolts, spikes, bearing plates, chain keys, check and
guard rails.

iv) Ballast: Requirement of good ballast, various materials used as ballast, quantity of ballast,

different methods of plate laying, material trains, calculation of materials required, relaying
of track

Unit II Geometric Design; Station & Yards; Points and Crossings & Signaling and
interlocking: Formation, cross sections, Super elevation, Equilibrium, Cant and Cant
deficiency. various curves, speed on curves. Types, locations, general equipments, layouts,
marshalling yards. Definition, layout details, design of simple turnouts, Types of signals in
stations and yards, principles of signaling and inter-locking.

Unit-IIT Bridge Site Investigation and Planning; Loading Standards &Component parts:
Selection of site, alignment, collection of bridge design data: essential surveys, hydraulic
design, scour, depth of bridge foundation, Economical span, clearance, afflux, type of road &
railway bridges. : Design loads and forces, Impact factor, Indian loading standards for
Railways Bridges and Highway Bridges, Bridge super structure and sub-structures,

abutments, piers, wing walls, return walls, approaches, floors & flooring system. choice of
super structure.

Unit-IV Bridge Foundations, Construction, Testing and Strengthening of Bridges : Different
types -of foundation: piles and wells, sinking of wells, coffer-dams. Choice of bridges and
choice of materials, details of construction underwater and above water, sheet piles coffer
dams, Erection of bridges, girders, equipments and plants. inspection and Data collection,
strengthening of bridges, Bridge failure.

Unit-V Tunnels: 1. Selection of route, Engineering surveys, alignment, shape and size of
tunnel, bridge action, pressure relief phenomenon, Tunnel approaches, Shafts, pilot shafts 2,
Construction of tunnels in soft soil, hard soil and rock, Different types.of lining, methods of
lining, Mucking operation, Drainage and ventilation, Examples of existing important tunnels
in India and abroad. Vo

\ )




References

. Chakraborty and Das; Principles of transportation engineering; PHI

. Rangwala SC; Railway Engineering; Charotar Publication House, Anand
- Rangwala SC; Bridge Engineering; Charotar Publication House, Anand

. Ponnuswamy; Bridge Engineering; TMH

- Railway Engineering by Arora & Saxena - Dhanpat Rai & Sons

. Railway Track by K.F. Antia

. Principles and Practice of Bridge Engineering S.P. Bindra - Dhanpat Rai & Sons
- Bridge Engineering - J.S. Alagia - Charotar Publication House, Anand

. Railway, Bridges & Tunnels by Dr. S.C. Saxena

10. Harbour, Docks & Tunnel Engineering - R. Srinivasan

11. Essentials of Bridge Engg. By 1.J. Victor; Relevant IS & IRC codes
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Course Contents & Grade

Branch Subject Tile [ Subject Credit allotted subject wise
Code
B.E. Concrete Technology | C.E.-1143 | L T P
IV Sem. 3 1 2
| Civil Engg.
Unit I

Introduction Classification, properties, grades, advantage & disadvantages of concrete,

Ingredients of concrete, types of cement, aggregates, water, admixtures, Inspection & testing
of materials as per Indian Standard Specifications.

Unit IT

Properties of Fresh and Hardened Concrete : Introduction, Workability, Testing of concrete,
Factors affecting, Rheology of concrete, Compressive & Tensile strength, Stress and strain
characteristics, Shrinkage and temperature effects. Creep of concrete, Permeability,
durability, thermal properties & micro-cracking of concrete.

Unit IT1
Design of Concrete Mix : Various classical methods of concrete mix design, L.S. code
method, basic considerations and factors influencing the choice of mix design, acceptance
criteria for concrete, concrete mixes with Surkhi and other Pozzolanic materials, design of
plastic concrete mix, computer aided design of concrete mix.

Unit IV

Production and Quality Control of Concrete ¢ Production of crushed stone aggregate,
batching equipments for production and concreting, curing at different temperatures,
Concreting underwater, hot & cold weather condition, statistical quality control, field control,

non-destructive testing, repair technology for concrete structures, Inspection & Testing of
Concrete.

Unit V

Special Concretes : Light weight concrete, Ready mix concrete, Vacuum concrete,
Ferrocement, Fiber reinforced concrete, Polymer concrete composites, Shotcrete, Guniting,
Rubble concrete, Resin concrete, Prestressed concrete, Heat resistant concrete, Mass
concrete, Temperature control of mass concrete.

References:

1. Varshney RS; Concrete Technology; Oxfored & IBH publishing co.

2. Gambhir ML; Concrete Technology - TMH

3. Sinha SN; Reinforced Concrete Technology; TMH

4. New Building Materials Published by BM.T.P.C., New Delhi

5. Hand books on Materials & Technology - Published by BMTPC & HUDCO

6. Mohan Rai & M.P. Jai Singh; Advances in Building Materials & Construction

7. Jackson N; Civil Engineering materials.

8. Properties of Concrete - A.M. Neville - Pearson Education ¢




Course Contents & Grade

Branch Subject Tile Subject Credit allotted subject wise
Code

B.E. Surveying C.E.-1144 |L T P

IV Sem. 3 1 2

Civil Engg.-

Unit-I Traversing by theodolite, Field work checks, traverse computations, latitude and
departures, adjustments, computations of co-ordinates, plotting & adjusting or traverse,
Omitted measurements, Measurement EDM, Trigonometrical leveling.

Unit-II Tachometry: Tachometric systems and principles, stadia system, uses of anallatic
lens, tangential system, sublense system, instrument constant, field work reduction, direct-
reading tacheometers, use of tacheometry for traversing and contouring.

Unit-III Curves: Classification and use; elements of circular curves, calculations, setting out
curves by offsets and by theodolites, compound curves, reverse curves, transition curves,
cubic spiral and lemniscate, vertical curves. setting out.

Unit-1V Control Surveys: Providing frame work of control points, triangulation principle, co
naissance, selection and marking of stations, angle measurements and corrections, baseline
measurement and corrections, computation of sides, precise traversing.

Unit-V Hydrographic Surveying: Soundings, methods of observations, computations and
plotting. Principles of photographic surveying: aerial photography, tilt and height distortions,
Remote sensing, simple equipments, elements of image interpretation, image-processing
systems.

Reference

1. T.P. Kanetkar, Surveying & Levelling, Vol. I & II.

2. Duggal; Surveying vol I and II; TMH

3. Basak; Surveying and Leveling; TMH

4. R.E.Devis, Surveying theory & Practice, Mc.Graw Hill, New York

5. David Clark & J Clendinning, Plane & Geodetic surveying Vol. I & II, constable & Co.
London.

6. S.K. Roy, Fundamentals of surveying, prentice - Hall of India New Delhj

7. B.C. Punmia, Surveying Vol. I, 11, III, Laxmi Publications New Delhi

8. K.R. Arora, Surveyhing Vol. I & II, standard book House, New Delhi

List of Experiments/ Field work (Expandable):

1. Theodolite traversing

2. Profile leveling, contouring & cross sectioning

3. Determination of tachometric constants & uses of tachometer in various field works
4. Curve setting by different methods. (




Course Contents & Grade

Branch Subject Tile Subject Credit allotted subject wise
Code

B.E. Fluid Mechanics - I C.E.-1145 | L T P

IV Sem. 3 1 2

Civil Engg.

Unit-I Review of Fluid Properties: Engineering units of measurement, mass, density, specific
weight, specific volume, specific gravity, surface tension, capillarity, viscosity, bulk modulus
of elasticity, pressure and vapor pressure. Fluid Static’s : Pressure at a point, pressure
variation in static fluid, Absolute and gauge pressure, manometers, Forces on plane and
curved surfaces (Problems on gravity dams and Tainter gates); buoyant force, Stability of
floating and submerged bodies, Relative equilibrium.

Unit-II Kinematics of Flow : Types of flow-ideal & real , steady & unsteady, uniform &
nonuniform, one, two and three dimensional flow, path lines, streaklines, streamlines and
stream tubes; continuity equation for one and three dimensional flow, rotational &
irrotational flow, circulation, stagnation point, separation of flow, sources & sinks, velocity
potential, stream function, flow nets- their utility & method of drawing flow nets.

Unit-IIT Dynamics of Flow: Euler’s equation of motion along a streamline and derivation of
Bernoulli’s equation, application of Bernoulli’s equation, energy correction factor, linear
momentum equation for steady flow; momentum correction factor. The moment of
momentum equation, forces on fixed and moving vanes and other applications. Fluid
Measurements: Velocity measurement (Pitot tube, Prandtl tube, current meters etc.); flow
measurement (orifices, nozzles, mouth pieces, orifice meter, nozzle meter, venturimeter,
weirs and notches).

Unit-IV Dimensional Analysis and Dynamic Similitude: Dimensional analysis, dimensional
homogeneity, use of Buckingham-pi theorem, calculation of dimensionless numbers,
similarity laws, specific model investigations (submerged bodies, partially submerged bodies,
weirs, spillways, rotodynamic machines etc.)

Unit-V Laminar Flow: Introduction to laminar & turbulent flow, Reynolds experiment &
Reynolds number, relation between shear & pressure gradient, laminar flow through circular

pipes, laminar flow between parallel plates, laminar flow through porous media, Stokes law,
lubrication principles.

References: -

. Modi & Seth; Fluid Mechanics; Standard Book House, Delhi

. Som and Biswas; Fluid Mechnics and machinery; TMH

. Cengal; Fluid Mechanics; TMH

. White ; Fluid Mechanics ; TMH

. Essential of Engg Hyd. By JNIK DAKE; Afrikan Network & Sc Instt. (ANSTI) ¢
. A Text Book of fluid Mech. for Engg. Student by Franiss JRD \\W

. R Mohanty; Fluid Mechanics By; PHI )\
. Fluid Mechanics; Gupta Pearson. 2 A A ‘ \
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List of Experiment (Expandable):

- To determine the local point pressure with the help of pitot tube.
. To find out the terminal velocity of a spherical body in water.

. Calibration of Venturimeter

. Determination of Cc, Cv, Cd of Orifices

. Calibration of Orifice Meter

. Calibration of Nozzle meter and Mouth Piece

- Reynolds experiment for demonstration of stream lines & turbulent flow
. Determination of metacentric height

. Determination of Friction Factor of a pipe

10. To study the characteristics of a centrifugal pump.

11. Verification of Impulse momentum principle.
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Code

B.E. Construction Lab-1 | C.E.-1146

IV Sem. : )

Civil Engg.

l L T P
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Auto — CAD & STAAD-Pro.



