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207001 ENGINEERING MATHEMATICS — Il (2008 Course)

Teaching Scheme: Examination Scheme:
Lectures: 4 hrs./week Paper: 100 marks
Duration: 3 hrs.
SECTION |
Unit I: Linear Differential Equationd.DE) (09 Hours)

Solution of M' order LDE with Constant Coefficientdviethod of Variation of Parameters, Cauchy's &
Legendre’s DE, Solution of Simultaneous & SymmeSimultaneous DE.

Unit Il:  Applications ofDE (09 Hours)
Modeling of problems on bending of beams, whirlofghafts and mass spring systems.

Solution of Partial Differential EquationBDE):

(i) du /ot = & (0% 16x%) (i) 6°u /at® = & (°u 1 0x?) (iii) (ulox®) + (B°uldy?) = 0 by separating variables only.
Applications of PDE to problems of Civil and alliedgineering.

Unit lll:  Numerical Methods (09 Hours)
Numerical solutions of (i) System of Linear Equasoby Gauss Elimination, Cholesky and Gauss-Seidel
methods (i) Ordinary Differential Equations by Enis, Modified Euler's, Runge-Kuttd™order and Predictor-
Corrector methods.

SECTION Il

Unit IV: Statistics and Probability (09 Hours)
Measures of Central Tendency, Standard Deviatiaefficient of Variation, Moments, Skewness and iisis,
Correlation and Regression, Reliability of Regresdtstimates.

Theorems and Properties of Probability, Probabiltgnsity Function, Probability Distributions: Bindah
Poisson, Normal and Hypergometric; Test of Hypathashi-Square test.

Unit V: Vector Differential Calculus (09 Hours)
Physical Interpretation of Vector Differentiatioviector Differential Operator, Gradient, Divergerenad Curl,
Directional Derivative, Solenoidal, Irrotationalda@onservative Fields, Scalar Potential, Vectontities

Unit VI: Vector Integral Calculus (09 Hours)

Line, Surface and Volume integrals, Work-done, @teeLemma, Gauss’s Divergence Theorem, Stoke's
Theorem. Applications to problems in Fluid Mechani€ontinuity equations, Stream lines, Equations of
motion, Bernoulli’s equations.

Text Books:

1. Advanced Engineering Mathematics by Peter V. O'&dngage Learning).
2. Advanced Engineering Mathematics by Erwin Kreyg¥ifley Eastern Ltd.).

Reference Books:

Engineering Mathematics by B.V. Raman (Tata McGHill)-

Advanced Engineering Mathematics, 2e, by M. D. Gbeeg (Pearson Education).

Advanced Engineering Mathematics, Wylie C.R. & B#rt.C. (McGraw-Hill, Inc.)

Higher Engineering Mathematics by B. S. Grewal (iiea Publication, Delhi).

Applied Mathematics (Volumes | and II) by P. N. \Wear & J. N. Wartikar

(Pune Vidyarthi Griha Prakashan, Pune).

Advanced Engineering Mathematics with MATLAB, 2ey Hhomas L. Harman, James Dabney and
Norman Richert (Brooks/Cole, Thomson Learning).
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201001: Building Materials and Construction

Teaching Scheme Examination Scheme
Lectures: 04 hours /week Paper : 100 marks
Practical: 04 hours /week Term work: 25 marks

Oral Q Bharks
SECTION |

Unit 1: Introduction to Building Construction and M asonry.

a) Introduction to building construction- definitiotypes of building as per national building
code. Substructure - shallow & deep foundationtaed suitability. failure of foundation and
its causes & setting out, layout of foundation llack cotton soil, damp proof course,
basemat construction, its repair and maintenance, plfiling & soling, underpinning.

b) Masonry- Stone masonry- Principal terms, typestohe masonry, pointing- purpose &
types. Brick masonry- characteristics of good buogdbricks, IS specification & tests,
classification of bricks-silica, refractory, fire ngd fly ash bricks. Brick work
types of bonds- English, Flemish, Header, Stretchenstruction procedure, supervision,
opening in walls, mortar preparation. (08 hours)

Unit 2: Block Masonry and Form work.

a) Block masonry: hollow, solid and cavity wall comstion and dry wall. Reinforced brick
masonry: applications, advantages, materials redwind construction procedure. Composite
masonry- types, advantages, applications, mategglsired and construction procedure.

b) Form work and casting procedure for reinforcedcrete columns, R.C.C. beams and
girders, R.C.C. slabs, curing methods, precastret&cconstruction and joints in concrete
work. 08(hours)

Unit 3: Flooring and Roofing Materials.
a) Flooring materials — materials, tests and IS Sjpations, ground and upper floors,
functional requirement of flooring, varieties oddir finishes and their suitability, construction
details for concrete, tiles and stone floorifiypes of flooring: timber flooring, cement
concrete flooring, mosaic flooring ceramic floajrierrazzo flooring or cast in situ terrazzo
flooring, tiled flooring, rubber flooring, cork fawing, epoxy asphalt flooring or mosaic
asphalt flooring, filler joist floor, jack arch ftw, hollow block and rib floors.
b) Roofing materials: galvanized iron pre-coated atwmm sheets, fiber sheets, and
Mangalore tiles. Roof construction: types and tiseitability, method of construction, types
of trusses, types of shell structure, space amddrstructure, fixing details of roof covering.
(08 hours)

SECTION I

Unit 4: Doors, Windows, Arches and Lintels.

a) Doors and windows: definition of technical ternmstallation of doors and window frames
and their size specifications, fixtures and fastgsi Types of doors: glazed or sash doors,
plastic doors, flush doors, louvered doors, collapsdoors, revolving doors, rolling steel
doors, sliding doors, swing doors, folding doorgpds of windows: casement window,
double hung window, pivoted window, sliding windgusuvered or Venetian window, metal
window, sash or glazed window, bay window, cornendew, dormer window, gable
window, skylight window, circular window, mosquifwoof window, curtain wall window.
Ventilators: purpose and types.



b) Arches and lintels: principle of arch action, tgpef arches, method of arch construction,
centrifugal and renewal. Lintels: necessity andesypchajja or weather shade- necessity and
types. Protective coatings: plastering types (Iptester, cement plaster, gypsum plaster used
in spray fire proofing, plaster of Paris) and aggiion, mortar painting and varnishing, types
and application, white washing, distempering, odinps. Scaffolding- Purpose, types,
suitability. Wall cladding: materials, method, wa#ipering and glazing work. (08 hours)

Unit 5: Vertical Circulation and Safety in Construction.

a) Vertical circulation: consideration in planninggsign and construction, staircase: types,
materials, fire resisting materials, design of rstand details of ramps. Ladders, lifts, and
escalator. Types of staircase: straight stairs eghstairs, quarter turn stairs, half turn stairs
turning stairs, dog-legged stairs, circular stagespmetrical stairs, bifurcated stairs, and spiral
stairs

b) Safety in construction: safety on site, storagenaterials, construction safety, prevention
of accidents, fire proof construction. Repairs andintenance: addition, and alteration,
strutting and shoring. (08 hours)

Unit 6: Miscellaneous Materials.

a) Miscellaneous materials: properties, types and oééollowing materials, lime, polymers,
plastic types, mastic, gypsum, ferro-crete, cldgstiand glazed wares, artificial stones.
Timber: types and properties, seasoning, testingyiaum and alloys.

b) Glass: uses, types and properties, applicationiragrédients, manufacturing process and
market forms, Glass claddings, Aluminum compositngb cladding. Ceramic product:
ceramic sanitary application, water closet, urintdbs, washes basins, their common sizes,
pipes and fitting. Eco-friendly materials: eco-fridy decorating materials, eco-friendly
flooring, thatch, bamboo, linoleum, cork etc. (08 hours)

Term Work

It shall consist of the following exercises and senar.
A) Development of a given line plan of a residentiduilding.
Draw to a scale of 1: 50
1. Detailed Plan.
2. Elevation.
3. Section.
4. Following Sketches pertaining to the above plan.
a. Door
b. Window
c. Stair
d. Masonry
e. Lintel
B) Draw sketches using computer software of the flowing:
1. Foundations- two plates
a) Line sketches of shallow and deep footing.
b) Details of any one of the shallow footings.
2. Arches- two plates.
a) Different types of arches
b) Details of arch showing different components
3. Trusses- one plate. (Showing different components)



C) One seminar report and presentation based onugaispects of construction and
materials.

D) Site visit and technical report about the visitrfvhum Two).

E) Collection of advertisements of construction matsrand equipments and other literature.

Reference Books:
Building Construction by B.C. Punmia.
Building Construction by S.C. Rangwala
Building Construction by Bindra and Arora.
Building Construction and Materials by Sustuimar.
Doors and Windows, Stairs by R. Barry.
Materials of construction by Ghosh, Tata MaHill.
Building Materials Technology by Branyly, TateeGraw Hill.
Properties of concrete by a M Neville.
Properties Evaluation and Control of Enginegrirata McGraw Hill.
10 Building Construction by Mitchell.
11. National Building Code.
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201002: Strength of Materials

Teaching Scheme Examirai Scheme
Lectures : 04 hours/week Theory paper : 100 mark (08rsd
Practicals: 02 hours/week Oral Examination: 50 marks
Term work  : 25 marks
SECTION |

Unit 1: Stresses and Strains.

a) Concept of stress and strain (linear, lateralastend volumetric), Hook’s law, elastic
constants and their relationship, stress-straigrdias for brittle, elastic and plastic materials,
factor of safety and working stresses, generalizeock’s law.

b) Axial force diagram. Stresses, strains and deftama in determinate and indeterminate
structures for homogenous and composite structurdsr concentrated loads, self-weight and
temperature changes. (08 hours)

Unit 2: Shear Force and Bending Moment Diagram.

a) Concept of shear force and bending moment. Reldbetween shear force, bending
moment and intensity of loading. Shear force amitdbey moment diagrams for cantilevers,
simple and compound beams due to concentratedyromif distributed, uniformly varying
loads and couples in determinate beams

b) Bending moment and loading diagram from given slieae diagram. Shear force and
loading diagram from given bending moment diagram. (O8unms)

Unit 3: Bending and Shear Stresses.

a) Stresses due to bending: theory of simple or peraling, concept and determination of
moment of inertia for various cross-sections. Agstioms, derivation of flexure formula,
bending stress distribution diagrams, Moment ofiR@sce of cross-section. Flitched beams.
b) Shear stresses in beams: concept of shear, coemglny shear, derivation of shear stress
formula, shear stress distribution for various sregctions, maximum and average shear
stress for circular and rectangular sections. St@amectors. (08 hours)

SECTION I

Unit 4: Torsion and Strain Energy.

a) Torsion of circular shafts: theory of torsion, @sgtions, derivation of torsion formula.
Stresses, strains and deformations in determinadeiraleterminate shafts of hollow, solid,
homogenous and composite cross-sections subjextedsting moments. Power transmitted
by shafts, twisting moment diagrams,

b) Strain energy and impact: concept of strain eneegpression of strain energy for axially
loaded member under gradual, sudden and impacs.l&tdain energy due to self weight,
bending and torsion. (08 hours)

Unit 5: Principal Stresses and Strains.
a) Principal stresses and strains: concept of prat@{anes and principal stresses, normal and
shear stresses on an oblique plane, magnitude gedtation of principal stresses and
maximum shear stress. Mohr's circle for plane segs
b) Combined effect of axial stress, bending momdmeas and torsional moments. Theories
of failure: maximum normal stress, maximum sheasstand maximum strain theory.

(08 hours)



Unit 6: Axially and Eccentrically Loaded Columns.

a) Axially loaded columns: concept of critical loadhdabuckling, derivation of Euler's
formula for buckling load with hinged ends, conceptequivalent length fowarious end
conditions, Rankine’s formula, safe load on coluend limitations of Euler's formula.

b) Direct and bending stresses for eccentrically éoladhort column and other structural
components such as retaining walls, dams, chimretg'sEffect of lateral force and self-
weight. Resultant stress diagrams due to axialsloadi-axial, and biaxial bending. Concept
of core of section for rectangular and circulartisess. (08 hours)

Term Work

It shall consist of the following experiments agsignments.
a) Any eight experiments from the following.
1. Tension test on mild and TMT steel.
2. Shear test on mild and TMT steel.
3. Torsion test on mild steel and aluminum.
4. Impact test on mild steel, aluminum, brass.
5. Hardness test on mild steel, copper, aluminuass
6. Bending test on timber and plywood.
7. Compression test on timber.
8. Compressive strength, water absorption andrefftcence test on bricks.
9. Flexural strength of flooring and roofing tiles.
10. Abrasion test of flooring tiles: marble and aiodiles.

b) Assignment
At least one problem on each unit to be solvedgusither computer programming language
or spreadsheets or solvers or any other simildr too

Oral examination will be based on the term work.

Reference Books

1) Strength of Material - F. L. Singer and Andreyid?, Harper and Row publication
2) Strength of Materials — R Subramanian, Oxforaversity Press.

. Elements of Strength of Materials by Timosheakd Young, East-West Press Ltd.
. Mechanics of Materials - Gere and TimoshenkoSQidblishers

. Mechanics of Material - Beer and .Johnston, MaGHill publication

. Mechanics of Materials - Andrew Pytel, Jaan Kiaa, Thomson Learning

. Introduction to Mechanics of Solids- E.P. Pogdérentice Hall publication.

. Strength of materials by S S Ratan, Tata McGdlv

. Strength of materials by D S Prakash Rao, UsityePress.
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207009: Engineering Geology

Teaching scheme Examination scheme

Lectures: 04 hour/week Paper: 100 marks (03 hours)

Practicals: 02 hour/week Term work: 25 marks
SECTION |

Unit 1. Mineralogy, Petrology and General Geology

a) Introduction to the subject, object, scope and dwisions. Introduction to mineralogy,
rock forming minerals and their properties, silecand non silicate minerals, primary and
secondary minerals, felsic and mafic minerals, &ds and accessories minerals.
Introduction to petrology: rock cycle, main divie® of rocks. Igneous rocks: mineral
composition, textures, reasons of textural vangtitextures of plutonic, hypabyssal and
volcanic rocks. Classification of igneous rocksjdst of common rock types prescribed in
practical work and their engineering applications. 04(hours)

b) Secondary rocks: rock weathering, decompositioth disintegration, classification and
grain size classification, textures of secondaigksp features of shallow water depositions,
study of common rock and engineering applicatidhstamorphic rocks: agents and types of
metamorphism, metamorphic textures and structstady of common rock types prescribed
in practical work and their engineering applicasion (04 hours)

Unit 2: Geomorphology and Historical Geology.

a) Geomorphology: geological action of river, rejusgan, land forms resulted due to river
erosion, deposition and rejuvenation. (04 hours)

b) Historical geology: general principles of stragighy, age of the earth, geological time
scale, physiographic divisions of India, significanof their structural characters in major
civil engineering activities. (04 hours)

Unit 3: Structural Geology and Plate Tectonics.

a) Structural geology: out crop, dip and strike, @snfable series, unconformity and over lap,
faults and their types, folds and their typesgirdiand outlier. (04 hours)

b) Structural features resulted due to igneous ittnss concordant and discordant igneous
intrusions, joints and their types, stratificatimnd lamination, mountain building activity and

introduction to plate tectonics. (04 hours)

SECTION I

Unit 4: Preliminary Geological Studies and Remote énhsing.

a) Preliminary geological explorations: surface syrveeconnaissance survey, subsurface
survey, test pits, trenches, exploratory tunndilafts, adits, drifts, drill holes, preservation of
cores. Compilation and interpretation of informatiobtained from these, comparative
reliability of data obtained by drilling and excéioa. (04 hours)

b) Correlation of surface data with results of sufeste exploration, limitations of drilling,
engineering significance of geological structures stratification, dips, folds, faults, joints,
fractures, crush zones, fault zones, dykes, anel staislies. Remote sensing and geographical
information system, application of remote sensind geographical information system in
Civil Engineering. (04 hours)

Unit 5: Geological Hazards, Ground Water and Buildhg Stones.

a) Geological hazards: interior of the earth, volsam earthquakes, earthquake zones,
geological considerations for choosing sites ofding in seismic area and slides and stability

8



of hill slopes, its causes, role of water, stapilif slopes in consolidated material, influence of
dip and slope, safe and unsafe slopes, prevenfiotandslides, keeping slopes free from
water, retaining walls vegetation, slope treatmeptecautions to be taken while aligning
roads across the slopes of the hills and makingjiautill slides and case studiesO3 (ours)
b) Groundwater: types of ground water, water tablé depth zones of saturation, relation
between surface relief and water table, influentdeatures and structures of rocks on
groundwater storage and movement, pervious and nngos rocks, geological work of
groundwater, effects of solution and depositiomlggical conditions favorable for natural
springs and seepages, depression and contactspnioigsprings and geysers, wells and drill
holes, fluctuations in water table levels, effegitslams and canals, effect of pumping, cone of
depression, circle of influence, conservation adugidwater, role of geology in watershed
development, artesian wells, geological conditidhat produce artesian pressure, water
bearing capacity of common rocks, locating grourtéwaupplies. (04 hours)
c¢) Building stones: requirements of good buildingnstodependence of strength, durability,
ease of dressing, availability of blocks of suealsize and appearance on mineral
composition textures and field structures, suitgbidf common rocks as building stone.

(01 hour)
Unit 6: Role of Engineering Geology in Reservoirddams and Tunneling.
a) Geology of dam site: dependence of strength, Igtalind water tightness of foundation
rocks and their physical characters and geologstaictures, influence of geological
condition on the choice of type and design of dgmaljminary geological work on dam sites,
favorable and unsuitable geological conditionsléeating a dam, precaution to be taken to
counteract unsuitable condition, treatment of leadgks faults, dykes, crush zones, joints,
fractures, unfavorable dips, etc., earth quakesgdions of dams and case studi€i3 ljours)
b) Geology of reservoir sites: dependence of wamghtiess on physical properties and
structure of rocks, geological conditions suitadnbel unsuitable for reservoir sites, conditions
likely to cause leakage through reservoir rims,angnce of ground water studies and effects
of rising of the water table and case studies. (02 hours)
c) Tunneling: influence of geological conditions omsin and construction methods,
preliminary geological investigations for tunneisiportant geological considerations while
choosing alignment, difficulties during tunneling aelated with litho logy, nature and
structures of material to be excavated, role otigdwater, geological conditions likely to be
troublesome, suitability of common rock types fac&vation and tunneling, unlined tunnels
and case studies. (04 hours)

Term Work
Following experiments are to be performed. Termkwsirall consist of journal giving details
of the experiments performed.

. Identification of the following minerals in hasgecimens.

. Physical properties of minerals.

. Study of different mineral families.

. Identification of the different rock types infthspecimens.

. Construction of geological sections from conéaugeological maps.

. Interpreting geological features without drawssgtion.

. Solution of engineering geological problems sasfalignment of dams, tunnels,
roads, canals, bridges, etc. based on geolagmps.

. Logging of drill core and interpretation of dinh data with graphical representation
of core log.

9. One site visit is desirable to study geology @smengineering applications.

~NoO ok~ WNE
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Text/Reference Books

1.
2.

O~NO Olh W

A Text Book of Engineering Geology by R.B. Gug®eV.G. Publications, Pune.

A Text Book of Remote Sensing and Geographidakination Systems by M.
Aniji Reddy- 2° Edition B S Publication.

. A Text Book of Engineering Geology by N. Chefesavulu.

. Principles of Remote Sensing by S.K.Garg.

. Principles of Engineering Geology by S.K.Garg.

. Geology and Engineering by R.Legget- McGraw Bibk Co., London.
. Physical Geology by Arthur Holmes-ELBS Publioati

. Principles of Petrology by G.W. Tyrrel.
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201003: Geotechnical Engineering

Teaching Scheme ExaminatiorcBeme
Lectures: 4Hrs/week Paper: 100nhkar
Practical: 2Hrs/week Term Work: 2®arks

Oral: 50 marks

SECTION |
Unit 1: Introduction and Index Properties.

a) Introduction to Geotechnical Engineering and it9ligptions to Civil Engineering,
Complexity of soil structure, major soil depositsindia. Field identification of soils.
Introduction to soil exploration.

b) Three phase soil system, weight -volume relatigrshindex properties of soil-methods
of determination and their significance. IS andflédi Soil classification systems.

(08 hours)

Unit 2: Permeability and Seepage.

a) Capillarity in soil, permeability of soils and nesgy of its study, Darcy’s law, factors
affecting permeability. Laboratory measurement efnpeability — Constant head method
and Falling head method as per IS 2720. Field ftastletermination of permeability-
Pumping in test and Pumping out test as per IS $529.

b) Seepage and Seepage Pressure, quick sand phenomeritcal hydraulic gradient,
General flow equation for 2-D flow (Laplace equa)ioFlow Net, its properties and
application, Flow Net construction for flow undéregt pile and earthen darf08 hours)

Unit 3: Compaction and Stress Distribution

a) Compaction- Introduction, compaction tests- Stadid@noctor test, Modified Proctor test,
Zero air void line. Field compaction methods andnhpaction equipments for different
types of soil, Placement water content, Field cartipa control- use of compaction test
result, Proctor needle in field compaction contFactors affecting compaction. Effect of
compaction on soil properties.

b) Stress Distribution in Soils: Geostatic stress, $mesq’'s theory with assumptions for
point load and circular load (with numerical), lifread and strip load, Pressure
Distribution diagram on a horizontal and verticlne, Pressure bulb and its significance.
Westergaard’'s theory, equivalent point load meth&dproximate stress distribution
method. (08 hours)

SECTION I
Unit 4: Shear Strength of Soil

a) Introduction- Shear strength an Engineering PtgpeMohr’'s stress circle, Mohr-
Coulomb failure theory. The effective stress pptesi Total stress, effective stress and
neutral stress / pore water pressure. Peak andliRg¢sshear strength, factors affecting
shear strength. Stress-strain behavior of sandslagsl.

b) Measurement of Shear Strength- Direct Shear testxiil Compression test, Unconfined
Compression test, Vane Shear test. Their suitplbdit different types of soils, advantages
and disadvantages. Different drainage conditionsliear tests. Sensitivity and thixotropy
of cohesive soils. (08 hours)

11



Unit 5: Earth Pressure.

a) Earth Pressure- Introduction, Rankine’s state asft Equilibrium in soils- Active and
Passive states due to wall movement, Earth Presdurest. Rankine’s Theory- Earth
pressure on Retaining wall due to submerged backfil

b) Backfill with uniform surcharge, backfill with slapg surface, layered backfill.
Coulomb’s Wedge theory. Poncelet and Cullman’s lgiagd method of determination of
earth pressure. (08 hours)

Unit 6: Stability of Slopes and Introduction toRock Mechanics

a) Stability of Slopes- Classification of slopes ahedit modes of failure, Taylor's stability
number, Infinite Slopes in cohesive and cohesias lsoil, Landslides- Causes and
remedial measures.

b) Index Properties of Rocks- porosity, density, pexbildy, strength, slaking, durability
and sonic velocity. Classification of rocks- Goodmand Geological classifications.
Modes of failure of rocks. Tests for determinatadnindex properties of rock§08 hours)

TERM WORK

Term work should consist of the following
A) List of Experiments to be conducted as per relent IS Code (any 10)
. Determination of water content by any two method
. Specific gravity determination by Pycnometemn&ity bottle.
. Sieve analysis, particle size determinationl&dassification.
. Determination of Consistency limits and useaih classification.
. Field density test by a) Core cutter b) Sandl&=ment and c) Clod method
. Determination of coefficient of permeability by
a) constant head and b) variable head method.
. Direct shear test.
. Unconfined compression test.
. Vane Shear test.
10. Standard Proctor test / Modified Proctor test.
11. Differential free swell test.
12. Triaxial test
B) To conduct any one of the following experiments.
1. Swelling Pressure test
2. Hydrometer/ Pipette method
C) Any one of the following assignments using sofwe/programming -
1. Classification of Soils.
2. Construction of Pressure bulb.
3. Graphical determination of Lateral Earth Pressure
Part D: Assignments on the following topics
1. Poncelet’s and Cullman’s graphical method for deteation of earth pressure.
2. Solution of problems on shear strength paramesangjgraph.
Note:-Oral examination should be based on the abovieerm Work done.

DU WNPE
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Text/Reference books:
1. Soil Mechanics and Foundation Engineering by Dr.Bu@mia, Laxmi Publications
2. Geotechnical Engineering by Shashi K. Gulati & MjaDatta, Tata McGraw Hill
3. Geotechnical Engineering by Purushottama Raj
4. Principles of Soil Mechanics and Foundation Engrimegy by V.N.S. Murthy, UBS
Publishers

12
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Rocks Mechanics by B.P.Verma

Geotechnical Engineering — Principles & Practicg®bnald. P. Coduto, Pearson
Education

Basic and Applied Soil Mechanics by Gopal Ranjath Ar5.R.Rao, Newage
International

Physical and Geotechnical Properties of Soils lsggh.E.Bowles, International
Students Edition

Rocks Mechanics by Goodman.
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201004: Fluid Mechanics |

Teaching Scheme Examination Scheme
Lectures: 04 hours/week Paper: 10eksla
Practicals: 02 hours/week Oral: 50 Marks
Term work: 25 Mark
SECTION |

Unit 1: Properties of Fluids & Dimensional Analysis

a) Definition of fluid and fluid mechanics: examplesdapractical applications involving
fluids at rest and in motion, physical properti€$flwids: density, specific weight, specific
volume, relative density and viscosity. Newtora#/|of viscosity, classification of fluids,
rheological diagram, Dynamic and kinematic visggsicompressibility, cohesion,
adhesion, surface tension, capillarity, vapour gues, problems involving use of above
fluid properties.

b) Dimensions of physical quantities, dimensional hgereity, dimensional analysis using
Buckingham’se theorem method, geometric kinematic and dynanmnilasiity, important
dimensionless parameters, Reynold’s No., Froude MMad their significance.

08 hours)

Unit 2: Fluid Statics, Buoyancy, Relative Equilibrium.

a) The basic equation of hydrostatics, concept of qunes head, measurement of pressure
(absolute, gauge), application of the basic eqnadibhydrostatics, simple manometers,
differential manometers and precision manometertsoduction to pressure transducers.
Centre of pressure, total pressure on plane andedusurfaces, pressure diagrams,
practical applications.

b) Principle of floatation and buoyancy, equilibriurhftoating bodies, stability of floating
bodies. Metacentre and metacentric height and d@terdhination (experimental &
analytical). Relative Equilibrium, uniform lineaceeleration, rotation about a vertical
axis. (08 hours)

Unit 3: Fluid Kinematics.

a) Methods of describing the motion of fluid, velocignd acceleration, and their
components in Cartesian co-ordinates, stream dimeam tube, path line, and streak line,
control volume. Classification of flow, steady andsteady, uniform and non-uniform,
laminar and turbulent. One, two, and three-dimeraifiows.

b) Equation of continuity for three dimensional flow Cartesian co-ordinates, equation of
continuity for one-dimensional flow along a streama| types of motion, rotational and
irrotational motion, velocity potential, stream @tion and flow net, methods of drawing
flow net, uses and limitations of flow net. (08 hours)

SECTION I

Unit 4: Fluid dynamics, Bernoulli’s equation

a) Forces acting on fluid mass in motion, Euler’s gmumof motion along a streamline and
its integration, assumptions of Bernoulli's equafikinetic energy correction factor.
Hydraulic grade line and total energy line. Lin@aomentum equation and momentum
correction factor.

b) Venturimeter, orificemeter, nozzle meter, Flow thgb sharp edged circular orifice
discharging free, partially & fully submerged od& mouthpiece, pitot tube(08 hours)

Unit 5: Laminar flow & boundary layer theory.

a) Reynolds experiment, laminar flow through a circytépe, flow between two parallel
plates, Stokes’ law, methods of measurement ofogisg flow through porous media,
Darcy’s law. Transition from laminar to turbuletaw.
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b) Development of boundary layer on a flat plate, mahdisplacement, momentum, energy
thicknesses, laminar, transitional and turbuleninaary layer, laminar sublayer, Local
and mean drag coefficients, hydrodynamically smaotd rough boundaries. Boundary
Layer separation and its control. (08 hours)

Unit 6: Turbulent flow & Flow through Pipes

a) Characteristics of flow, instantaneous velocitymperal mean velocity, scale of
turbulence and intensity of turbulence, Prandtl’sxing length theory, velocity
distribution in turbulent flow.

b) Flow through pipes: energy losses in pipe flow( andpsses and minor losses), Darcy
Weisbach Equation, variation of friction factor fiaminar flow and for turbulent flow,
smooth and rough, Nikuradse’s experiments on eiglfy roughened pipes, friction factor
for commercial pipes, Moody’s diagram, explicit atjan for friction factor, flow through
pipes such as simple, compound, series paralkehchied pipes, siphon, dtgpequations.

(08 hours)
Term Work

Term work will consist of a journal giving the detaled report of experiments
A] Experiments (any eight)

. Measurement of viscosity

. Study of pressure measuring devices

. Study of stability of floating bodies

. Flow net by electrical analogy for flow belowiwgvith & without sheet pile)
. Study of Bernoulli's theorem with referencedsd of energy

. Calibration of Venturimeter / Orificemeter

. Calibration of orifice /notch

. Study of laminar flow using Reynolds apparatusleleshaws apparatus

. Study of laminar & turbulent flow through pipes

O©Coo~NOoOOULA~WNE

B ] Assignments
1. Graphical method of drawing flow net
2. At least two problems to be solved by computer

Oral Examination
Oral Examination shall be based on term work ofctiredidate

Reference Books

Fluid Mechanics by Streeter & Wylie, Tata McGrawlHi

Fluid Mechanics by Garde Mirajgaonkar, SCITECH Rigilon

Fluid Mechanics by Dr A. K.Jain

Hydraulics & Fluid Mechanics by Modi and Seth, Stard Book House

Introduction to Fluid Mechanics by S K Som and Gvias, Tata McGraw Hill.

Fluid Mechanics with Engineering Applications byaw@herty, Franzini & Fennimore,
S| Metric Edition by K Subramanya, McGraw Hill.

Fluid Mechanics by White, McGraw Hill.

Mechanics of Fluids by Irving Shames, McGraw Hill.

Fluid Mechanics: Fundamentals & Applications byn@el, Cimbala, McGraw Hill
Higher Education.

ogkwpE

© o~
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202005: Building Planning

Teaching Scheme Examination Scheme
Lectures: 03 hours/week Papef marks (04 hours)
Practices: 04 hours/week Term Work: 25 marks

Oral: 50 marks.
SECTION |

Unit 1 : Town Planning and Planning of Buildings

a) Necessity of Towns for safety, amenities and sessend buildings of different types for
activities-living, working and leisure. Land — zogi: Introduction to different zones of
land in town planning, Requirements of residen#ahe, commercial industrial and
agricultural zone, open areas, green belts andspamportance of development plan.
Role of Plan Sanctioning Authority for Townshipsp-@p Housing societies and
apartments. Ownership of land, plot, 7/12 abstnaganings of different terms of 7/12
abstract, 6-D form, list of documents to be suleditilong with building Plan for sanction
from the authority.

b) Planning of Building — Principles of Architectufdlanning and Design, Function/Utility,
form, planning for utility and aesthetics, subnussidrawings, working drawings.
Planning concepts of green buildings, eco friendhd cost effective buildings, rain
harvesting systems. (6 hours)

Unit: 2 Building bye Laws and Design of Buildings

a) Building rules and Bye laws :Necessity of building rules and bye laws, ploesjzroad
widths, open spaces, floor area ratio of (FAR),gmal distances, building line, control
line, heights regulations, room sizes, Area caloohs for Built up area, floor area, carpet
area, rules for ventilation, lighting drainagenisation and parking of vehicles, rules for
layout plans. TDR, certificate of commencement aathpletion, various no objection
certificates to be produced, format of permissims pollution control board, MSEB,
Water Supply and Drainage Department, State oroNatiHighway Department.

Design of buildings for different climatic conditis, comfort standards and safety
measures.

b) Ventilation — Necessity of Ventilation, Natural ventilation dtaeffect, wind effect,
orientation with respect to ventilation, mechanigahtilation, objectives, selection of
ventilation system, air conditioning: necessitysida data, comfort factors, calculation of
air conditioning cooling load, air distributiony @ionditioning system.

Lighting — Principles, day lighting design of windows, acidl illumination, solar energy
systems for lighting. 06 hours)

Unit 3: Design of Buildings

a) Noise and Acousticsnoise control, sound insulation, Acoustics: réegation, acoustical
defects, conditions of good acoustics, sound akesisb
Fire Protection: fire safety, fire load, grading of occupancies log foads, consideration
in fire protection, properties of fire resistaninstruction: wall, column, roofs and floors,
wall openings, fire escape elements.

b) Building Services — importance of building services, constructionadjuirements of
different building services: Lifts, escalators.emmmunication, electrical, entertainment,
use of solar energy for heating of water.

Plumbing Services- water storage tanks at Ground level and onderm@alculation of
storage capacity, layout of water supply dradnage systems. (06 hours)
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SECTION I
Unit 4 Planning of Residential Buildings
Bungalows, Row houses, Ownership flats and Apartsn@etailed working plans, design of
a staircase, calculation of built-up area. (06 hours)

Unit 5 Planning of Residential Buildings

Bungalows, Row houses, Ownership flats and ApartsieBlevation, detailed sections,
specifications and construction notes, foundatietaits, perspective drawing: one point and
two point (06 hours)

Unit 6 Planning of Public Buildings
Planning of Public buildings: educational buildindsuildings for health care, industrial
buildings and commercial buildings. Dimensionee lpians of various public buildings.

(06 hours)

Note: 1. There will be no internal option for quesions in Section Il
2. Answers to questions in Section Il wibe drawn on drawing sheets only.

Term work:
A) Students should prepare working drawings of anytgpe of building (either residential
or public). Individual project to be planned. Subsion of working drawing on 1:50 or
suitable scale.

1. Layout Plan

2. Typical floor plan (by hand as well as by using poner software)
3. Elevation (by hand as well as by using computemsaok)

4. Foundation Plan (on tracing paper)

5. Structural Plan (on tracing paper)

6. Sectional Elevation

7. Axonometric view (on tracing paper)

8. Water Supply and Drainage layout. (On tracing pape

B) Detailed line plans of any four public buildgtp be drawn on graph papers.
C) Collection of brochures/information/literatu@ housing schemes,

Text/Reference Books
1. Building Drawings with an integ}rated Approach tilBEnvironment — Shah, Kale
and Patki- Tata Mcgraw Hill co™edition.
National Building Code (latest)
Building Design and construction by Merrit Tata Me@ Hill
Times Saver standards of Architectural Design Dbgt€allender — Tata McGaw Hill
Building science and planning by Dr. S. V. Deodhar.
Building services by S.M.Patil

ok wh
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201006: Surveying

Teaching Scheme Examination Scheme

Lectures: 04 hours/week Paper: 100 marks (03 hours)

Practicals: 02 hours/week TermorkY 25 marks

Drawing: 02 hours/week Practical: 50 marks
SECTION |

Unit 1: Compass and Plane Table Surveying.

a) Concept of bearing, meridian and their types, tanson and use of prismatic compass,
local attraction and correction for local attrantialip, declination and calculation of true
bearings.

b) Equipment required for plane table surveying armkirt uses, advantages and
disadvantages, errors and precisions in plane tableying, methods of plane table survey:
radiation, intersection, traversing and simple ctea. (O8uhrs)

Unit 2: Leveling and Contouring.

a) Construction and use of dumpy level, auto leveitdi level and laser level, principle axes
of dumpy level, testing and permanent adjustmergsjprocal leveling, curvature and
refraction corrections, distance to the visibleizao.

b) Contouring: direct and indirect methods of conitogiruses of contour maps, study and use
of topo-sheets, profile leveling and cross-sectigrand their applications. (o8

hours)

Unit 3: Theodolite Surveying
a) Study of vernier transit 20” theodolite, uses aédtiolite for measurement of horizontal
angles by repetition and reiteration, vertical asghnd magnetic bearing, prolonging a line,
lining in and setting out an angle with a theodplit
elevation of inaccessible objects by trignometriegéling using a 20" transit theodolite.
b) Theodolite traversing: computation of consecutisad independent co-ordinates,
adjustment of closed traverse by transit rule ao@ddtch’s rule, Gales traverse table, omitted
measurements, area calculation by independent dinates, open traverse and its uses,
measurement of deflection angles using transitdblte, open traverse survey, checks in
open traverse. (8 hours)
SECTION I

Unit 4: Permanent Adjustments of a Transit Theodolie and Tachometry.

a) Fundamental axes of theodolite: testing and peemizadjustments of a transit theodolite.
b) Tachometry: application and limitations, principliestadia tacheometry, fixed hair method
with vertical staff to determine horizontal distas@nd elevations of points. (8 hours)

Unit 5: Curves

a) Introduction to horizontal and vertical curves feliént types and their applications, simple
circular curves, elements and setting out by line&thods, offsets from long chord and
offsets from chords produced, angular method, Rea&imethod of deflection angles.

b) Transition curves: necessity and types, elemdntslamc parabola, computation of data
required for setting out a combined curve, settinga transition curve by linear and
deflection angle methods. (8 hours)
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Unit 6: Construction Survey and Electronic Measurenent Techniques.

a) Introduction to construction survey, establishiridhorizontal and vertical controls, setting
out of buildings, maintaining verticality of talluiddings, survey for roads, drainage lines,
tunnels

b) Surveying using total station — Construction, gjg&inciple features, field equipment,
method of use, introduction to various special fioms available in a total statiorf8 hours)

Term work
It shall consist of practical exercises and projestas detailed below.

1. Study of prismatic compass, measurement of magmeidcings of sides of a triangle,
correction for local attraction and conversion itrtee bearings.

2. Radiation, intersection and traversing methoddangtable survey.

3. Study and use of auto level/ digital/ laser levampound leveling and fly leveling,
reduction of levels by rise and fall method andhplaf collimation method.

4. Study of vernier transit theodolite and measurenoérttorizontal angles (by repetition
method) and measurement of vertical angles.

5. Project I: Theodolite traverse Survey project of a closealdrse with at least four
stations, computation of area of the traverse.

6. Computation of horizontal distances and elevatlmntacheometry.

7. Project Il: Tachometric contouring project with at least twstinment stations about 60
m to 100 m apart.

8. Setting out a circular curve by Rankine’s methodleflection angles or by offsets from
chords produced.

9. Project lll: Road project for a minimum length of 200 m inchglifixing of alignment,
profile leveling, cross-sectioning, plotting of &cion and Cross Section.

10. Study of Total Station, traversing using a totatisn.

11. Setting out a building from a given foundation plan

12.Writing a computer program for any one of the eiseg listed above.

Text/Reference books:

1. Surveying and Levelling by Vol. | and Vol. Il — THanetkar and S.V.Kulkarni
2. Surveying and Levelling by Subramanian, Oxford lémsity Press.

3. Surveying, Vol. | & Il by Dr.B.C.Punmia, Ashok Kaih, Arun K.Jain

4. Surveying and Levelling by N. N. Basak

5. Surveying Vol. | & Il by Dr.K. R. Arora

6. Surveying, Vol. | & Il by S. K. Duggal

7. Surveying: Theory and Practice by James M. AnderSdward M. Mikhail

8. Surveying theory and practices by Devis R. E., Fo@.

9. Plane and Geodetic surveying for Engineers. be David Clark

10. Principles of Surveying. Vol. | by J.G.Olliver, Je@dinning
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201007: Concrete Technology

Teaching scheme: Examination scheme

Lecturers: 03 hour/week Paper: 100 marks

Practical: 02 hour/week Term work: 25 marks
SECTION |

Unit 1: Introduction to Concrete as a ConstructionMaterial: General Perspective

Ingredients of Concrete.
a) Cement — manufacture of Portland cement, basic tigmof cement, hydration of
cement, classification of cement, types of cemists on cement. Fly Ash: properties of fly
ash, tests on fly ash.
b) Aggregate and water — classification, mechanicalpgrties, physical properties,
deleterious materials, soundness, alkali-aggregegetion, sieve analysis: fineness tests on
aggregates, artifial and recycled aggregate, mixing water , curigew tests on water.
c) Admixture — functions, classification, types: nialkand chemical, IS: specifications (9103
and 456), compatibility of admixture.

(06 hours)
Unit 2: Properties, Production and Placement of Cocrete
a) Fresh concrete: workability — factors affecting riability, cohesion and segregation,
bleeding, workability tests, mixing- handlingaping and compaction of concrete, curing
methods, influence of temperature, maturity rule.
b) Hardened concrete: strength of concrete, facttiectang strength, micro-cracking and
stress-strain relationship, other strength propgrtielation between tensile and compression
strengths, impact strength, abrasion resistanastieity and creep, simkage and swelling.

(06 hours)

Unit 3: Concrete Mix Design.
Concepts of Mix Design, Factors for proportioninigconcrete. Factors to be considered,
Statistical quality control, methods of Mix Desigf-(10262, 456) and DOE. (06 hours)

SECTION I

Unit 4: Testing of Concreteand Formwork

a) Testing of concrete: analysis of fresh concretesngth tests, test cores. Non destructive
testing: Rebound hammer, Ultrasonic pulse veloéiyljout test and Impact echo test, marsh
cone test

b) Formwork: Types, basic members in form work pridciples of design. (06 hours)

Unit: 5 Special Concretes and Special Concreting Taniques.

a) Introduction to concrete related equipment: baigtplants, hauling, pumps, mixers and
vibrators

b) Special concrete: light weight concrete, polymanarete, types of fibers, fiber reinforced
concrete, high density concrete, self compactingeteand applications.

c) Special concreting techniques: pumping of concratder water concreting, ready mixed
concrete, roller compacted concrete and Ferro cemen (06 hours)

Unit: 6 Deterioration and repairs.

a) Deterioration: permeability and durability, chealiattack and sulphate attack by seawater,
acid attack, chloride attack, carbonation of cot&rand its determination, corrosion of
reinforcement.
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b) Repairs: symptoms and diagnosis of distress, atialu of cracks, selection of repair
procedure, repair of defects, common types of repahotcrete. (06 hours)

Term Work

Term Work shall consist of a journal giving a digtdireport of experiments and site visits of

the following.

A) Experiments.

1. Fineness, standard consistency, initial and fie#irgy time, soundness and compressive
strength on cement.

2. Fineness of fly ash

3. Specific gravity and density, sieve analysis, fi@lgs and elongation, moisture content,
impact Value and crushing Value of aggregate.

4. Workability of concrete by slump test, compacticectbr, Vee Bee test, effect of
admixture and retarders on setting time concrete.

5. Compressive and tensile strength of hardened cendRebound hammer test.

6. Concrete mix design by IS code method.

B) At least one site visit and technical report thes on.

Text/Reference Books

1. Concrete technology by M. L. Gambhir, Tata Megkdill Publications.
2. Concrete Technology by M.S. Shetty, S. Chandi¢ations.
3.Concrete Technology by A R Santhakumar, Oxfordsehsity Press.

4. Properties of concrete by A. M. Neville, Longnfaublishers.

5. Concrete Technology by R.S. Varshney, Oxford [&hi

6. Concrete, by P. Kumar Metha, Gujrat Ambuja.

7. Concrete technology by A M. Neville, J.J. Brookddision Weslley
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201208: Structural Analysis |

Teaching scheme Examination scheme
Lectures: 04 hours/week Paper: 100 marks
SECTION |

Unit 1: Fundamentals of Structure, Slope and Defle@n.

a) Basic concept of structural mechanics - types &ssification of structures based on
structural forms, concept of indeterminasyatic and kinematics degree of indeterminacy.

b) Slope and deflection of determinate beams by Magaumethod, concept of moment area
method and conjugate beam method and its applicatio

c) Strain energy: Castigliano’s first theorem, apgtiien to find slope and deflection of simple
beams and frames. (08 hours)

Unit 2: Analysis of Indeterminate Beams and Frames.

a) Analysis of indeterminate beams: propped ceweit and fixed beams by strain energy
method, analysis of continuous beams by three mbtheorem (Clapeyron theorem) up to

three unknowns.

b) Castigliano’s second theorem, analysis of contisuoeams and rectangular portal frames
with indeterminacy up to two degrees. (08 hours)

Unit 3: Analysis of Determinate and Indeterminate Pane Trusses.

a) Deflection of determinate trusses by Castigliariio& theorem.

b) Analysis of redundant trusses by Castigliano’sordctheorem, lack of fit, sinking of
support, temperature changes (indeterminacy updorsl degrees). (08 hours)

SECTION -1l

Unit 4: Plastic Analysis of Structure.

a) True and idealized stress-strain curve for migkkin tension, stress distribution in elastic,
elasto-plastic and plastic stage. Concept of gldstige and collapse mechanism, statical and
kinematical method of analysis, upper, lower boumdl @niqueness theorem.

b) Plastic analysis of determinate and indeterminaints, single bay single storied portal
frame. (08 hours)

Unit 5: Influence line diagram.

a) Influence lines diagram: basic concept, Mullerd3ae’s principle, influence line diagram
for simply supported, overhanging and compound lseam

b) Influence line diagram: application of influencedidiagram for determination of axial
forces in the members of plane determinate trussder dead load and live load08 hours)

Unit 6: Rolling loads.

a) Application of influence line diagram for determation of shear force and bending
moment in beams due to uniformly distributed logtthrter and longer than span.

b) Application of influence line diagram for deterraton of shear force and bending
moment in beams due to two concentrated loadsna¢ slistance apart, series of concentrated
loads, condition of maximum bending moment, absofnaximum bending moment, concept
of equivalent uniformly distributed load. (08 hours)

Text/Reference Books

1. Mechanics of Structures Vol. Il by S B Junnarkast &R. H J Shah, Charotar.
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NoorwN

Structural analysis: a matrix approach by Pandit@npta, Tata McGraw Hill.

Basic Structural Analysis by C S Reddy, Tata McwGHill.

Structural Analysis by R C Hibbler, Pearson Edugati

Plastic Methods of Structural Analysis by B. G. N&hampman and Hall.
Elementary Structural Analysis by Norris, Wilburdadtku, TMH.
Intermediate Structural Analysis by C K Wang, Ma®@rHill.
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