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SEMESTER V
SICEOIT: STRUCTURAL ANALYSIS-II

Unit-I: Analysis of indeterminate beams by Consistent Deformation methods, Analysis of
indeterminate rigid plane fiames and truss using energy method.

Unit-1I: Slop Deflection Methed: Confinuous beams and portals by moment distribution due to
load and yielding of supponts.

Unit-I11: Moment-distribution method. Continuous beams and portals by moment distribution
due to load and yielding of supports,

Unit-IV. Introduction to Flexibility matrix and Stiffiess Matrix methods: Applications of the
methods to simple indeterminate beams,

Unit-V: Analysis of symmetrical two hinge arches (parabolic and circular). Influence lines for
propped cantilevers, continuous bearms using Muller-Breslau’s principle.
Reference book: Indeterminate Structural Analysis by C. K Wang

Fundamental of Structural A nalysis by Leel,

31CE02T: DESIGN OF CONCRETE STRUCTURES - I

_SESSIONAL -TA [ ]
L T | P IA | MSE [ TOTAL
3zl = 20 [ 20 | 60 |

Unit — I: Introduction to design of concrete structures-limit state analysis and design of beams
for flexure, bond,

Unit- II: Shear and torsion

Unit-III: one way slabs, stair cases, Two-way slabs

Unit- IV: Axially and cccentrically loaded columns {uni-axial only)

Unit-V: Footings — different types of isolated footings, synthesis of limit state and working
Stress methods.

Reference book: Reinforced Concrete Design by Pillai & Menon
Limit State Design of Reinforced Concrete by P.C. Verghese

b~
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FLUID MECHANICS - II

31ICEQ3T :

—

SESSIONAL - TA | ESE |

|
] T T°F | I | MSE | TOTAL |
3{1 -fzulzL||-m|::u|
Unit I: Turbulent flow in pipe S
o : ity distribution
Nature of turbulence, free and wall turbulence, turbulent flow in pipes, equation for velocity distri

: . S ici ation for
over smooth and rough surfaces, Colebrook-White equation, Moody’s diagram, Explicit equ

friction factors,

Unit 2: Boundary layer Analysis
Boundary layer thickness, boundary layer over a flat plate, laminar boundary laver, turbulent boundary

: S e : AVErs it fficient.
layer, and laminar sub layer, Application of momentum equation, local and average friction coe

Fluid flow past submerged bodies
Drag and lift, drag on sphere and cylinder Magnus effect.

Unit 3: Non-uniform flow in open channel
Specific energy, critical flow, analysis of flow over hump and transition, equation of gl‘ﬂ_dLiE”Y varied flow,

hydraulic jump and evaluation of its elements in rectangular channel,
Unit 4; Compressibility effect in pipe flow

Transmission of pressurc waves in rigid and elastic pipes, water hammer
Dimensional analysis and Hydraulic similitude

Dimensional analysis, Buckingham’s theorem, important dimensionless numbers and their significances,
geometric, kinematics and dynamjc similarity, model study.

Unit 5: Hydraulic Machines

Turbines: Classification of turbines, draft tube, specific speed, unit quantities, and characteristics curves of

turbines, and governing of turbine.

Pump: Introduction, Centrifugal pumps, ef: ficiencies, specific speed, cavitations, slip, percentage slip

Name of Text Books:
Fluid Mechanfcs and Machines - Dr. A K. Jain (Khanna Publications)

Fluid Mechanics and Machines - Dr. R.K. Bansal (Laxmi Publications)
Name of Reference Books:

Fluid Mechanics — Dr. P.N. Mod; {Standard Book House)

Mechanics of Fluid - Irving H. Shames (McGraw Hill}

Introduction to Fluid Mechanios — James A. Fay (Prentice Hall India)

Fluid Machines — D, Jagdish Lal (Metropolitan Book Company Private Ltd.)

Fluid Machines — John p. Douglas (Pearson Publication)




T SESSIONAL TR T
3 el _MSE ﬁ-.ﬁﬁ;:’ ESE |
Unit-I: Introduction, Classification of soils, Soil compaction, Effective stresses, Surface tension
and Capillarjyy
Unft-llr Permeability of soils, Secpage analysis.
Un.“'u!: Stress distribution in soils, Compressibility and consol idation,
Uﬂft—l‘u*: Shear strength of soils, Earlh pressure theories,
Unit-V; Stability of slopes, Sub-soil exploration, Design principles of shallow and deep
foundation,

soil compaction,

Reference book: Geotechnical Engineering by B. M. Das, Bharat Singh, Samsher Alam
Geotechnical Engineering by 8. K. Gulathi & Dutte
Soil Mechanics by Lambe & Whiteman
Soil Mechanics by B.C Puneriier,

31CE05T : TRANSPORTATION ENGINEERING - I1
!:Tf'_r [ F ..f“ﬁ‘?i’é"é" P L“?’
3 0

l!J=m|lzn|'-m|s

UNIT 1
Necessity, classification and systems of Railways, Historical Development of railways in lndia_.
Alignment and Survey: Track Alignment, Requirements of good alignment, Factor affecting
alignment, Surveys,

Permanent Way: Introduction, Component parts, Requirement of Permanent Way, Typical

Cross-section.
Gauge: type & factor affecting,

UNIT 2
Rails: Function, Type, Weight, Selection, Length of rails, Rails joints: type & requirement,

Coning of wheels, Tilting of rails, Roaring of rails, Creep of rails, Wear of rails, Welding of
rails.

Sleepers: Requirements of an ideal sleeper, functions, types, sleeper density.

Ballast: Funetion, characteristics, types, size and section, quantity.

Fixtures & Fastenings: Funetion, types,

UNIT 3
Geometrics: Terms related 1o cross section, typical cross section, Gradient, Grade composition of
curves, Curves, Super-elevation, cani deficiency, Negative cant, widening of gauges on curves,

UNIT 4
Points and Crossings: Neccssily, Important technical terms in point and erossings,

Turnout: Component parts and functions,
e (5 I’y/




Q d : r - a
TIDSSIHg,_ Component parts, requircment, types. Points and switches: Types. Track junctions:

ypes. Stgnﬁ!ang: Object, type. Station & yards: Tntroduction, Types of stations, platforms,
minimum horizontal, vards level crossing,

UNIT 5

Tunne] Engineeri ng: Consideration in tunneling shape and size, methods of tunnel, constructions,
h.ulr{e!mg in soft soil and rocks, lining of tunnels, ventilations, drainage of tunnels, Harbour

Engm&mi“ﬂ-‘ Harbour of early perind, Dry docks and spillways, warehouses, Quays, jetties,
wharves, piers and berthing facilities, maintenance of porls and harbours.

Name of Reference Boolks:
Railway Engineering - §.C. Saxena & Arora {Dhanpat Rai Publications)
A textbook of Transportation Enpineering — S.P. Chandola (S. Chaned)
Transportation Engineering — A K. Upadhyay (S.K. Kataria & Sons)
Tunneling Enpineering — 8.C. Saxena (Dhanpat Rai Publications)
Railway Engineering — Rangawala (Charotar Publications)
Harbour Engineering — Srinivas
Tunnel and Harbour — Seetharaman S. {(Umesh Publications)



SEMESTER VI
32CE01T DESIGN OF STEEL STRUCTURES

. HEENIONAL, S
E ' I [ AT MU T Si7aT
i i p b7 A1

FHE
[

”"j.H: I"Imd“‘-"”{”""j“”‘“”E system, Ioad Path, Loading as per IS 875, load combinations;

”{::}JH]J J}illilu,.r{uphy-I{f;l]t:ff Sections and Built-up sections; Connections-Welded and Riveted

Il;’:uif-rl b Failure Mocdes: Design of Tension, Compression Members-effective length, buckling

il

Unit-117: Desigh of Flexural Members-Lateral Buekling; Design of Built-up column using lacing

and batten plaies, Design of column bases

U "EH V: Design of Anchor bolts, Design of plate Girder and Gantry Girder. Industrial Structures

Unit-V: [lements of Plastic Desipn; Introduction, plastic hinges, shape factor. load factor,

collapge loads for beams and portals, effect of axial force and shear on the plastic moment of
) the seetion, uniguencss

Reference books: Design of Steel Structures -8 K. Duggal
Design of Steel Structures by- B. C. Punmia & A. K. Jain.

32CE02T : GEOTECHNICAL ENGINEERING - I1

| SESSIONAL - TA ESE

[ T [ P 1A MSE | TOTAL
L3 i 20 20 40 0

Unit-I: Analysis and design of Shallow Foundations, Foundation failure (Case histories)

Unit-II: Pile foundations, Foundations op problematic soils

Unit-IT: Shoring and underpinning, Mat foundation

Unit-IV Pier and Caisson foundation, Coffer dam, Diaphragm walls

Unit-V; Envirn@w design/protection of foundation structures

Reference Books: Basic & Applicd Soil Mechanics. &y- Gopal Ranjan & A. S, R. Rao
Foundation Analysis & Design by - J E Bowles

32CE03T: ENVIRONMENTAL ENGINEERING - 1

SESSIONAL -TA ESE
LI F IA | MSE [ TOTAL
3 BT 20 W 40 &0
UNIT 1: Introduction
—_‘-'—'_n-——p—

Necessity and importance of water su pply schemes.
Water demand M




)

Jn\mm.u Lo of wigep demunds, Batimation ol quantily of water required by a town, per
S demand, faetors allfecting per capitn demand, desipr period wnd populaion
lorecnsting, varigtion i water demand,
Sourees of watey Supply
L Surfice sources and underpround sources, Intake works, site selection, type of intake
works,

UNIT 2: Quanlity of water

Common impurities, physical, chomic
quality standards for municipal and domestic supplies,

Water Processing

Object of water processing, flow diagrams of typical ground water system and surface
water systems. Sedimentaiion

Theory of sedimentation, sedimentation tanks and its types, design parameters related
with sedimentation tanks, sedimentation with coagulations, coagulants and coagulant

U and biological characteristics of water, water

aids, Jar test for determining coagulant dosage.

Unit 3 Filtration
Theory of filtration, slow sand and rapid sand filters, Construction and operation.

Disinfection
Methods of disinfection, Chlorination, Types of chlorination, Break Point chlorination.

Unit 4 Softening
Methods of Softening, Iron Removal, Fluoridisation.

Distribution System
Methods of distribution, layout of distribution system, methods of analysis, pressure in

the distribution system, distribution reservoirs, fimetions and its types, storage capacity of

distribution reservoir.

Unit 5 Air Pollution
Introduction, causes, sources, characteristics, effects of air pollution on plants, humans,

animals and materials and atmospliere, air pollution control methods and equipment,

Noise Pollution
Definition, sources, effects of noise pollution on humans, animals and non-living things,

methods of noise contro],

Name of Text Books:
Water Supply Engineering — S.K. Garg (Khanna Publication).
Water Supply Engineering - B.C. Punmia (Laxmi Publication, New Delhi)

\E&@c//
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Name of Reference Books:
Environmental Engineering — Peavy & Rowe (Tata McGraw Hill, New

Delhi).
Water Supply and Sanitary Engineering — G.S. Birdi (Dhanpat Rai

Publications).
Introduction to Environmental Science — Y. Anjaneyulu (B.8. Publications)

Environmental Science and Engineering — Henry and Heinke (Pearson
Education)

32CE04T: WATER RESOURCES ENGINEERING -1

SESSIOMAL -TA s
;] T _F IA | MSE [ TOTaL | o0

=l - FT T 10 G0

Unit 1

Introduction 0 B
Need for Imigation, Advantages and Disadvantages of imigation, Types of Irrigation
systems — Flow hrigation, Lift Irrigation

Methods of Irrigation s
Introduction, requirement of irrigation methods, surface and sub surface irrigation

Water Requirement of Crops o .
Introduction, Water requirement of crop, crop season and crops of India, crop period and

base periad, delta, duty of watcr, relationship between delta duty and base period, factors
affecting duty.

Unit 2
Canal Irrigation Hilgea ) _
Classification of canal, parts of canal irrigation system, canal alignment, typical canal

cross section, command arcas, losses in irngation systems.

Design of Stable Channels in Alluvium
Introduction, Kennedy’s silt theory, Lacey’s Theory, Tacey’s regime equations, Lacey’s

shock theory, Design of channels by Kennedy's and Lacey’s theories, maintcnance of
Irrigation channels.

Unit 3

Water Logging and its Control
Causes and ill effects of waler logging, prevention and control, reclamation of water

logged lands, surface drainage.

Design of Lined Channels
Introduction, benefits of lining, types of lining, economics of lining, procedure and

design of lined canals.
!

b o
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Unit 4

River Behaviar Control I'raini ini 5
and Training ; . v aining works

jects, Tiver characteristics, river patterns, classification of river training ’

Oby deri auaes and
. cring causes an
methods of river training embankments, bank protection, cutoffs, mean &

parameters

Flood Control ' i d
: : ' acuation an
Introduction, levees and embankments, channel improvement, flood ways ev

flocd plain zoning, National Policy of floods.

Unit 5

Reservoir Planning . ) . ) .

Introduction, Type of reservoirs, storage zones of a reserveir, mass curve and d

curve, determination of reservoir capacity, safe field.

Flood Routing : 5
Flood Routing principle, inflow storage discharge method, reservoir losses, reservo
sedimentation, life of reservoir,

Name of Text Books: .
Irrigation Engineering and Hydraulic Structures — 5K, Garg (Khanna Publications)
Irrigation Engincering — B.C. Punmia (Laxmi Publications)

Name of Reference Books: ! : :
Irrigation, Water Resources and Water Power Engineering — Dr. P.N. Modi

(Standard Book House) ‘
Theory and Design of Iirigation Structures (Volume — I & II) — Varshney (Nem Chand &
Bros.) _ ‘

Irrigation and Water resources Engineering — Asawa G.L. (New Age International
Publications)

Fundamentals of rrigation Engineering — Bharat Singh (Nem C’Eaamd & Bros)
Water Resources Engincering Larry -W, Mays (Wiley, John & Sons)

J2CE0ST : ESTIMATING & COSTING

[ SESSIONAL-TA |
LI TP [ 1A | MSE | TOTAL | E5F
e T 40 | 60 |

Unit-I: Method of estimating, measurements, taking out quantitics.
Unit-IT: Typical cstimates for buildings and Civil Engineering Works, Specifications for all

types building items.
Unit-III: Analysis of rates, data for various building items,

Unit-IV: Earthwork calculations,
Unit-V: Introduction to Departmental procedures, tender, contracts, arbitrations, valuation of

buildings.
Reference  Books: BN Duttg, Estimating and Costing in  Civil Engineering Theory

and Practice
M. Chalraborti Estimating, Costing and Specifications in Civil Engineering,

Tra
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SEMESTER VII
41CEO01T : DESIGN OF CONCRETE STRUCTURES-II

U i SESSTONAL 1A -
EJE r IA | MSE | TOTAL ust |
: 5 5 ) i ! 2 T 20 |" & | @

Unit-1: continuous beam angd slab systems (one way and two way).
Unif IT: Combined footings (Reetangular, Trapezoidal and strap footing)
Unit-111: Design of Canlilever retaining wall and introduclion to counter fort retaining walls
Unit-IV: Water tanks-resting on ground
Unit-V: Elevated water tanks (Intze Tank)
Reference book- Design of Reinforced Concrete Siructures by P. Dayaratmam
Keinforced Concrete Design by S.N .Sinkha

Reinforeed Concrete Desion by Pilial & Menon
Limit State Design of Reinforced Concrele by P.C. Verghese

41CE02T: ENVIRONMENTAL ENGINEERING - II

[ SESSIONAT. - TA - r
LI T T % |14 | s®E TToraa b

0 O I M T T e [ 60 |
Unit - I Objective,design periad, Physical, Chemical and Biological characteristics. Waste water
sampling, Self-purification of natural streams, effluents Standards, Oxygen Sag Curve,  Sources of
sewage. Design of sanitary sewers, Minimum size of sewer, velocities in sewers and eradient of sewers,
Sewer appurtcnances viz manheles, street inlets, flushing devices, Vent pipes ete,

Unit - I1 Waste Water primary Treatment: characteristics of wastewater. effluent discharge
standards, Primary, secondery and tertiary treatment of wastewater Types of screens, design of screen
chamber, Sources of grit, design of grit chamber, disposal of grit, Oil and grease removing skimming
tanks, Design of PST with inlet and outlet details, Primary Sludge and its disposal

Unit - IT1 Aerobic Treatment Units : Biological principle of ASP, SV, sludge bulking and
control; Biological principle of Trickling filter, Re-circulation, Operational troubles.; Rotating Biological
Contactor.

Low Cost Treatment methods: Principle of Oxidation pond, symbiosis, principle of Aerated
Lagoons, aeration method, Principle of Oxidation Ditches, sewage farming, ground water recharze .

Unit—_ IV Anaerobic Treatment Units : Septic tanks, biological Principle, method of treatment
and disposal of Tank effluent, Anaerobic Digester, principle of anacrobic dj gestion, Stages of digestion,
Bio-gas production, Sludge disposal methods, ad vantages and disadvantages

Unit - V  Municipal Solid Wastes: Characteristics, gencration, collection & transportation of solid
wastes, engm?‘emd systems for solid waste managemenl (reuse/ recycle, cnersy recovery, treatment &
d:s-pcnsai}, environmental & health Implications. disposal of solid waste by land filling, composting and

W o
s




wCIETaH
to Exmﬂgu:,m Hazardous waste management, environmental and health implications due
Text Books incincration, Iﬂnlliﬁll disposal, site remediation,disposal of refuse by Composting.
Oks: Environmental Engineering - P & R : :
Waster p ng - Peavy owe (Tata MeGraw Hill, New Delhi).
mw;“ E"E!ﬂmi;s ~ S.K. Garg (Khanna Publication).

Sewerage sewage Treatment published Ministry of Urhan Dev.
geﬂriﬁﬂinhlry of Urban development & %y Iy
Hnmdma“u Books: Waste Water Engineering ~ Metealf Eddy (Tata McGiraw Hill, New Delhi)
Manual w‘“‘_" managetment | M.D. LaGrega, P.1.. Buckingham, J.C Evans
v Municipal Solid Waste Management : CPHEEO (Ministry of Urhan Dev.)
weaenmental Engineering-11.P. Venugopala Rao Tata McGraw Hill Pub.2003

ater and Wastewster Technology ,Hammer { PHI)

41CE03T ;
L T?ﬁt‘;ﬂr& ety
Tnitl e
Dams

Types of Dams, Forees, failure of dams and criteria for structural stability, principal and shear
siress, stability analysis, Elementary profile of a gravity dam, Profile from practical
Unit 2

Spillways and Energy Dissipaters
Introduction, essential requirements of a spillway, spillway capacity. components, Types of

spillways, Ogee Spillway, Energy Dissipation below spillways, Types of Energy dissipater.
USBR stlling basins

Unit 3 _

Introduction, Types of diversion works, location and components, Weir and Barrage, Effect of
‘construction of weir on the river regime, Bligh’s creep theory, Theory of seepage flow, Khosla's

 theary, Vertical drop Weir




?I.:.'uit 5
Crogsy Drainage Weoris

Int 1 suitabil] i |
roduction, suitability, various types of C-13 Worl, Desipn prineiples of C-10 Works
Name of Text Boolgs:
:J‘J"!gill_iﬂl'! I{ug_fru:ur?ug and Hydraulic Structures — 8K, Garg (Khanna Publications)
mgation Engineering — B.C. Pummin (Laxmi Publications)

Name of Reference Bools:
Irrigation, Water Resowrces and Water Power Bngincering — Dr, PN, Modi (Standard
Book House)
I & I1) —~ Varshney (MNem Chand

Theory and Design of Irrigation Structures (Valume

Bros.)

Irrigation Engineering — Asawa G, 1. (New Age International Publications)
I"Undﬂlﬂﬂi]latf.ﬁ: of Irrigation Lngineering — Bharat Singh (Nem Chand & Bros.)
Dams and weirs- William Bligh, Kessinger Publishing

LIST OF ELECTIVE — I & II |
SN |COURSE cope|  supECcT |
| 1 | 4iCEo4T | ___DESIGN OF PRESTRESSED CONCRETE 4]
E 2 | 4iCEosT | " THEORY OF PLATE & SHELLS |
3 [ 41CEON6T ,l THEORY OF ELASTICITY & l-"LAS']"[CI’I"f_ﬂ '
[ 4 [ 4icEo7r ) REHABILITATION OF STRUCTURES
{ 5 | AICEOST | ADVANCE STRUCTURAL ANALYSIS |
6 | 4ICE09T STRUCTURAL DYNAMICS -
7 | 4ICEIOT EARTIQUAKE RESISTANT DESIGN OF STRUCTURES
8 | 4IiCENT | FRACTURE OF CONCRETE STRUCTURES
[ 8- |  4icBIZT | ADVANCED STEEL DESIGN
] 10 | 41CEBBT | ADVANCED CONCRETE DESIGN
| 11 | 41cEiaT | ADVANCED CONCRETE TECHNOLOGY |
] 12 ] 41CE1ST ENGINEERTNG ECONOMICS |
QUALITY CONTROTL,, ASSURANCE & SAFETY IN
’ B ’ ACELT, CONSTRUCTION
[ 14 J 41CE17T MANAGEMENT INFORMATION SYSTEM
| 15 | 41cE18T VALUE ENGINEERING
j 16 [ 41CE19T ENTERPRISE RESOURCE PLANNING
| 17 ] 41CE20T FINANCE MANAGEMENT
[ 18 ] 41CE21T SAFETY IN CONSTRUCTION
CONSTRUCTION MATERIALS & MATERIALS
19 I 41CE22T
l MANAGEMENT

s




41CE04T ; DESIGN OF PRESTRESSED CONCRETE

. SomomalLA o |
L _T..] Pl [ msi [Tyeral |V
1 i 20 | 30 | ar | 6o

Unit-] Methods. Systems and Materials

3“51:‘3 principles, methods and systems of prestressing, external, internal, full, partial, pre-
tensioning and post-lensioning, quality of conerete and stecl, 1.8, Code provisions for allowable
stresses, Advantages of prestressing and importance of high strength materials.

Unit-I1 Analysis of Structures for Flexure

Cases of axial and cceentric prestressing allowing suilable percentage loss of prestress, Stresses in
conerete al various stages, lever arm concept and cenler of pressure, pressure line, kern
d[SEEm{:CS., load [Jilltumillg cable profiles, critical span (for solid slabs only), Lfficiency of a
sectiion,

) Unit-1m Losses of Prestressing
Various types of losses of prestress and their caleulation, loss due to friction, 1.3, Code
provisions, Elastic shortening due to suceessive tensioning of cables.
Design of section for flexure
LS. Code provisions for cover and spacing, standard Fressinet and Gifford Udall cables, Design
of beams and slabs, cable zones and profiles.

Unit-I¥V  Composite Beams
Different types, Loading conditions, analysis {or stresses, difTerential shrinkage.
BOND AND ANCHORAGE
Bond stress and its significance in pre-tensioned beams, transmission length, determination of
buwrsting force due to anchor zone stresses and provision of steel according to 1.8, Code for
presiressed concrete.
Shear
Calculation of diagonal tension and its inclination (including vertical prestressing also) provision
) of steel according to elastic method and LS. Code method, advanlages of prestressing.

Unit-V Limit State Design

Limit state of serviceability and strength, calculation of ultimate betiding moment for given
sections, advantages of limit state method over working stress method.

Miscellaneons uses

Analysis and design of poles and circulaily presiressed pipes and tanks. !

NAME OF TEXT BOOKS:
Prestressed Concrete — Krishna Raju N, (New Age International) |

Prestressed Concrete - .
)@)D 5

[ e
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41CE05 T: THEORY OF PLATE & SHELLS

e — W
| T P ClA | pASE TOTAL |
ST T 2 - =
[ 20 | 28 | 2o &b |

S S
Jaes ' . - . - . L o =l sbrraa
Unit-]: Simple bending of Plates-Assumptions in thin plate ThCl'.ll__'-']'j'liTL-'l.'Ll.'l.[ L_L..i[mm__.]_p_-.a
nditions for plates- Plates subjected to lateral loads — Navier's method for

Different, Boundary Co : ok <
simply supported plates — Levy's method for peneral plates — Example problems with different

Iypes of loading. ; ;
Unit-2: Circular plates subjected to Axi-symmetrical loads concentrated load. uniformly

distributed load and varying load - Annular circular plate with end moments. -
Unit-3: Rayleigh-Ritz method — Application to different problems — Finite difference method -

Finite element methodology for plates-Orthotropic Plates _ . ]
Unit-4: Bending of anisotropic plates with cmphasis on orthotropic plates — Material Orthotrops

- Structural Orthotropy - Plates on elastic foundation. e :
Unit-5: Shells- Classification of shells - Membrane and bending theory for singly curved and
doubly curved shells - Various approximations - Amnalysis of folded plates

References
1. Rudolph Szilard, Theory and Analysis of Plates, Prentice Hall. New Jercy 1986,

41CE(Q6 T: THEQRY OF ELASTICITY & PLASTICITY

Basic concepts of deformation of deformable bodies- Notations of stress and strain in a “wD
field Transformarions of stresses and strains in Cartesian and polar co-ordinates- Equilibrium
equations in two and three dimensions in Cartesian co-ordinates.

Plane stress and plane strain problems - Two dimensional problems in Cartesian co-ordinaies
as applied in beam bending, using Airy's stress funetion - Polar co-ordinates. Equations of
equilibrium and compatibility-Two dimensional problems in polar co-ordinates-Stross
concentration in holes.

Energy principle -thcorem of minimum potential energy and complementary potential energy-
Torsion of various shaped bars- Prandt]’s membrane ana
rolled Profiles- Stress concentration at re-entrant corpers.
Introduction, yield criteria for metals, graphical representation of vield criteria. Flow laws of
plastic mass, Plastic strain rclations-Application to thick cvlinders - Hollow spheres -Torsion.
References

1. Timoshenko and Goodier, Theory of Elasticity, McGraw-Hill. 2006,

2. Wang, Applied Elasticity, Dover Publications Inc. Newyork.1985.

3. W.F. Chen and D.J. Pan., Plasticity for Structural Engineers, Springler Verlag 199§,

41CE07 T: REHABILITATION OF STRUCTURES

tete properties strength, permeability,

logy- energy method- Torsion of

Quality assurance for concrete construetion as built cone
thermal properties and cracking. Effects due to climate. temperature, chemicals, wear and
erosion, Design and construction CITOrs, corrosion mechanism, Effects of cover thickness and
cracking, methods of corrosion protection Definitions: Maintenance, repair and rehabilitation,
Facets of and importance of Maintenance Preventive Measures on various aspects Inspection,
Assessment procedure for evaluating a damaged structure causes of deterioration-testing
techniques. Special concretes and mortar, conerete chemicals, special elements for accelerated
strength gain, Expansive cement, polymer concrete. sulphur infiltrated conerete, forro CenIent,




L

Fiber reinforced conerete. Rust eliminators and polymers coating for rebars during foamed

Concrete, mortar wepair for eracks, shoring and underpinuing.
References
. Raikar, R.N., Learning from failures — Deficiencics in Design, Construction and Service —

R&D Centre (SDCPL), Raikar Bhavan, 1987. : . i
2. Allen R.T., and Edwards S.C. Repairs of Concrete Structures, Blaike and Sons, UK 1987,

41CE08T : ADVANCED STRUCTURAL ANALYSIS |

Unit-1 Direct stiffiness method Tntroduction - clement stiffniess matrix - retation
transformation matrix - transtormation of displacement and lond vectors and stifiness matnx -
cquivalent nodal forces and load vectors - assembly of stiffness matrix and load ¥oLlor -
determination of nodal displacements and element forces - analysis of plane truss - plance 1['8_111'.:
(with numerical examples) - analvsis of grid - space-truss and space-frame (without numerical
examples}) - computer lmplementation - introduction to analysis packages _

(A project on development of an analysis program using above method is envisaged at this stage)
Unit-IT Beamis on elastic foundation: general theory - infinite beam subjected to cnngc_ntt:atfad
load - boundary conditions - infinite beam subjected to a distributed load segment - semi-intinite
beam subjected 1o loads at its end - semi-infinite beam with concentrated load near its end - short

beams.

Unit-]I1 Beams curved in plan: Analysis of cantilever beam curved in plan - analysis of
cireular beams over simple supports : :
Unit-IV Nonsymmetrical bending of straight beams: Shear centre — a review, symmetrical

and nonsyminetrical bending - bending stresses in beams subjected to nonsymmetrical bending -
deflections of straight beams subjected to unsymmetrical bending - fully plastic load for

unsymmetrical bending.

Unit-V Introduction to Structural Dynamics o
Single degree of freedom — undamped and damped vibration-free vibration - forced vibration,

introduction to multi degree of freedom systems.

References
1. Wang, C. K., Matrix Methods of Structural Analysis, International Textbook Company, 1970.

2. Przemeineicki, 1. 5., Theory of Matrix Structural Analysis, McGraw Hill, New York, 1985.

3. Weaver, W., and Gere, J. M., Matrix Analysis of Framed structures, CBS Publishers, 2004,

4. Rajasekaran, S., and Sankarasubramanian, G., Computational Structural Mechanics, PHI

5. Boresi, A, P. and Sidebottom, 0. M., Advanced Mechanics of Materials, John Wiley and
Sons, 2003,

6. Srinath, L. 8., Advanced Mechanics of Solids, Tata McGraw Hill, 2009,

7. Timoshenko, S., Strength of Materials, Part 11, CBS Publishers, 2002.

8. Reddy, C. 8., Basic Structural Analysis, Tata MeGraw Hill, New Delhi, 2007.

9. Paz M., Structural Dynamics, CBS Publishers, 2007.

10. Meirovich, L., Elements of Vibration Analysis, McGraw Hill, 2007,
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4] f'lf:H‘JT ¥ H']I{IJ‘{"*IIII{I*!-I-' l;..‘F.lr\'.r‘ll’!llII.II'l"I]lf“fﬂJ| s e of
Unit- 1. INTRODIIC TTON: Comparison between static and ‘rlf"f““”_‘_ ”_',"Lil-':;' {-‘Eq’lhjli:l.;l of the
nelumped system; Newlon's law of motion: 13 Alembert s Principlc, .

Ircodom: 1

differentinl equitlion of mationg, I YT Fouation of
Unit-2. PR VIBATION OF SINGLI DEGRLL - OF - FREEDOM SYSTEM: wejuttio

motion for single depree - of - freedom system; Free un {J:un;.u:{l ‘-'F.F'JJ‘H[J‘H“ ”ilhﬂ; :‘::i”‘fﬂlﬁjj;
Dampe sinple degree - of - [recdom system -Viscous damping, "":-””'1,'”n f,’_ 'Ir“ ,Jn:,“; o
damped system, Over damped system. Under damped sysiem _—'1”" I'”ff““”f”'?’ . f'('mi jfhe;rmfrnif:
Unit-3.  RESPONSE O SDOF SYSTEM TO [HARMONIC .l.f.Jf"-.IJlNﬁ. 1,|;drflf}"'PJ_,. onse o
excitation: Damped harmonic excitation; Evaluation ol damping at resonance; Respon:

Suppoit motion; Force transmitled to the foundation. . 3 FE T T
RESPONSE OF SDOF SYSTEM TO GENERAL IJYNAMIL_HJADIN{L Il‘f;{}ylsrjﬁg hidfi;:r.
and Duhamel's intepral: Numerieal evaluation of Duhamel's integral — undamped systemn;
Numerieal evaluation of Duhamel’s intepral -Damped system. » o
Unit-4, GENERALIZED COORDINATES AND JU‘aY!.ii}(}rH'H M‘ILI II.'l.’JILJ:hP\rJnup];fi_ftr;;;;leﬂ
work; Generalized SDOF system - Rigid body; Generalized SDOF systern - Dis
elasticity; Rayleiph's method; Improved Rayleigh's method. y - s
Unit-5 STRUCTURES MODELED AS SHEAR BUILDINGS: Eutlf]"nm_:s equations fi ot Ih‘“’;.’hLTr
building; F lexibility equations for the ghear building; Free vibration of a shear building (Single
bay two Storeyed) - Natural frequencics and normal mades, . _—
FORCED MOTION OF SHEAR BUILDINGS {Two Slcr{:yedj:‘Mpdal superposition method;
Response of a shear building {o base motion; Harmonic forced excitation.

41CE10T : EARTHQUAKE RESISTANT DESIGN OF
STRUCTURES

UNIT-I [) Elements of structural dynamics _ :
Sowrees of vibrations; Types of vibralions; Degrees of freedom: Spring action and dampmg_; Free
vibration of undamped system having single degree of freedom: Free wvibration of VISCOUS
damped system having single degree of frecdom; Forced vibration of a vi SCOUS dﬂjnpﬂd. single
degree freedom system subjected to harmonic excitation; Earthquake excitation {Base excitation)
of a single degree freedom system,

UNIT-IT 2) Elements of Earth Quake Ground motion

Earthquake size- Intensity and magnitude; Seismic Zoning-Introduction; Strong  Motion

Earthquakes - Introduction; Response specirum (elastic); Local site effect (Effect of type of soil).
3) Elements of Geotechnical Earthquake Engincering

Liquefaction - Definjtion and types, Effect of liquefaction on built environment, Evaluation of
liquefaction susceptibility, Liquefaction hazard mitigation

Seismic slope stability — Introduction, Pseudo-static analysfs, Sliding block methods

UNIT 111 4) Analysis of single storey and single bay RCC Planc Frame (Columns vertical) :
(As per IS:1 393{]::3]"1‘-1}-2{]'[]2}

Calculation of Jateral force dye to earthquake using equivalent static method . Analysis for
different load combinations; Design forees and moments in beam and columns.

UNIT-1V 5) Design of single storey and single bay RCC plane frames (Columns vertical)
(As per 15:456—_20[]0 and 1S13920-1 993)Design of column; Design of beam; Design of footing :
Detailing of entire frame N

e




Uhit-v i) i"-.L'i-r:mH';.' Structures House typos and damnpes, cause ;mfl Jut:ulhfr.l.r]f‘ [:J]I:I:!’:;:r
1‘1‘4L1v|':;!.-l11..ii1151 the Koowledpe hidden in your existing  houses, f"-"‘ilkll]f_f__l I]mum.jk. Lfrlr [-|1|“i.¢,-.uf
resistant, Farthquake  resisting features,  Retrolifling-some L:.H"'IHPJCH" Lol ‘
Suminaey of cavthquake resistant features, improving housing, d‘:‘--”'i’-”f“’- , s
FEXT BOOKS: lements of  Barthquake  Epgineering h}_' ‘JHI;I' 1 K]::lhrl}fj;
AR Chandrasekarn and Brijesh  Chandra, Scecond Ldition( 1994), Souih Asian Publishers,
Delhi. (For Chapters 1 and 2) : sublishi

2} Geotechnical Engineering - S.K.Gulali & Manoj Dalta, Tata MeGraw-Hill  Publishing
Company Lid, (For Chapter 33 ; o » _ Firs
HEarthquake Resistant Design ol Struetures by Pankaoj ﬂﬂlll'*}'il],IMHm”h S’?hjilﬂfhdlngji" Ak
edition(2006), Prentice Hall of India Private Lid., New ]h;l]nl . {15". (_,J};uptcrs_ i)

4) Earthquakes and Buildings - AS.Arya, A Revi, Pawan Jain (For f*}‘ﬂrfi?"m

CODES 18:1893(part-1)-2002 - 1513920-1993 - 15:456-2000 - 5P16 o —
REFERENCE BOOK Dyuamics of Stuetures by A.K.Chopra, Second cdition (2001), Prentice
Hall India Private Lid

ICEIIT : FRACTURE OF CONCRETE STRUCTURES

Unit 1 Concepts of linear clastic fracture mechanics,

Unit-II Principles of Nonlinear fracture mechanics and energy balance approach

Unit-I11 Behaviour of materials like concrete under fracture load and fracture process of
concrete .
Unit-1v Nonlinear fiacture properties of’ concrete using different models, Modeling and

applications of nonlinear fracture models, R-curve behavior of concrete, .
Unit-V Test methods for determining fracture paramneters of concrete, Fracture mechanics

applications to conercie structures.

References:
Anderson TL (2005) Fracture Mechanics Fundamentals and Applications. CRC Press, Tavlor &

Fracneis Group, Boca Ranton.

BaZant ZP, Planas J (1998) Fracture and size effect in concrete and other quasibritile materials,
Florida: CRC Press.

Karihaloo BL (1995) Fracture mechanics and struciural concrete, Concrete Design and
Construction Series, Longman Scientific & Technical, Harlow, Essex, England.

Kumar S. and Barai SV, (2011). Concrete Fracture Models and Applications. ISBN
9783642167638 (Hard Cover), Springer.

41CE12T : ADVANCED STEEL DESIGN
Unit-I Gantry Girder Design of gantry girder — gantry to column connection.
quer Tanks Design of rectangular, pressed steel tanks — dJesj gn of suspended bottom tanks —
cylindrical tank with hemispherical bottom — design of staging,
Unit-II Chimneys
Design of self supporting chimney — design principles of guyed chimney.
Bunkers and Silos
Intrroduction—- Janssen’s theory— Alry’s theory— desi gn criteria,
Unit-IIT Transmission Towers

Introduction-loads on towers- analysis—design of members and foundation.

i




Unit-IV Plage girder bridpes ) X i i
Plate girders — Joads cquivalent uniformly distributed loads — Indian railway code of practice

{1‘35"5!11 of' plate girder bridges — bearings.
IV Lioht panere Hh

Aght gauge members : - ;
Light gauge sections - design consideralions — allowable stresses — buckling, design o

compression members,tension members and laterally supporied beams - connections.
References

- Subramanian, N., Design of Steel Structures, Oxfard University Press, 2008

- Bhavikatti, 8. S.. Design of Steel Structures, 1 K International Publ ishing House (P) Ltd.
- Duggal, 8. K., Limit State of Design of Steel Structures, Tata McGraw Hill, 2010,

- Ramchandra . Design of Steel Structures Vol 1 and 11, Standard book house , 1991

- Dayaratnam, P., Design of Steel Structures, Wheeler, 1998

6. Raghupathi, M., Design of Sieel Structures, Tata McGraw Hill, 1985

7. Lin and Breslar, Design of Steel Structures, John Wiley and Sons, 1963

8. Relevant BIS codes ( IS 800, SP 6,IS 804, IS 805,18 6533, 1S 9178, IS 801,IS 811 )

41CEI3T : ADVANCED CONCRETE DESIGN

[ (i

LA

Unit I: Large span concrete roofs ; ‘ o
Introduction— classification- behaviour of flat slabs - direct design and cquivalent frame method-

codal provisions - waffle slabs.

Unit IT: Shells and Folded plates o ;
Forms of shells and folded plates- structural behaviour of cylindrical shell and folded plate-

method of analysismembrane analysis — beam arch approximation- codal provisions- design of
simply supported circular cylindrical long shells and folded plates.

Unit-JII: Deep beams

Analysis of deep beams- design as per BIS - design using strut and tie method.

Unit-IV: Chimneys

Analysis of stresses in concrete chimnevs- uncracked and cracked sections- codal provisions-
design of chimney. Water tanks: Introduction- rectangular and circular with flat bottom-
spherical and conical tank roofs- staging- design as per BIS.

Unit-V :Bridges

General — IRC Bridge code ~loading standards—impact effect — wind load — longitudinal forces —
centrifugal forces —force due to water currenls — buoyancy effect — temperature effects —
secondary stresses — erection — seismic force

Design of slab culvert ~ R.C box culverts —T-beam bridges — Concept on design of continuous
bridges, balanced cantilever bridges, arch bridges and rigid frame bridges.

References

1. Purushothaman, P., Reinforced Concrete Structural Elements-, Tata McGraw Hill, 1986

2, Ramaswamy, G. S, Design and Construction of Concrete Shell Roofs-CBS publishers, 1986
3. Ashok K Jain, Reinforced Concrete -Nem Chand Bros, Roorkee , 1998

gbg}auin and Jaikrishna, Plain and Reinforced Conerete — Vol I and 11, NemChand Bros.. Roorkee,
5. Taylor C Pere, Reinforced Conerele Chimneys, Concrete publications, 1960

6. Design of deep girders, Conerete Association of Indig, 1960

7. Mallick and Gupta, Reinforced Concrete, - Oxford and [BH, 1982

&




8. BIS codes (IS 456,18 2210, IS 4998, IS 3370, SP 16, SP 24, SP 34).

9-IRC Codes (IRC' 5, IRC 6, IRC: 21)
41CEI4T : ADVANCED CONCRETE TECHNOLOGY

UNIT - | ed
Importance of Bogue's compounds, Structure of a Hydrated Cement Paste, Volume of h}fdr?t

produet, porosity of paste and conerete, fransition Zone, Elastic Mndu]_m* fad,ms s :ng
strength and elasticity of concrete, Rheology of concrete in terms of Bingham's parameter.

CHEMICAL ADMIXTURES. Mechanism of chemical admixture, p!%uu}ﬁ:b dndtei:]?m
Plasticizers and their effect on concrete property in fresh and hardened state, Marsh cone te:

optimum dosage of super plasticizer, retarder, accelerator, Air-entraining aﬁmi:r.:tures, new
gencration superplasticiser. MINERAL ADMIXTURE-Fly ash, Silica fume, GCBS, and their
effect on concrete property in fresh state and hardened state.

UNIT - 2 _
MIX DESIGN - Factors affecting mix design, design of concrete mix by BIS method using
1510262 and current American (ACI)/ British (BS) methods. Provisions in revised 1S10262-
2004,

UNIT - 3

DURABILITY OF CONCRETE - Introduction, Permeability of concrete. chemical attack, acid
attack, efflorescence, Corrosion in concrele. Thermal conductivity, thermal diffusivity, specific
heat. Alkalj Aggregate Reaction, 1S456-2000 requirement for durability.

UNIT - 4 .
RMC concrete - manufacture, transporting, placing, precautions, Methods of concreting-
Pumping, under water concreting, shotcrete, High volume fly ash concrete concept, properties,
tvpical mix, Self compacting concrete COncept, materials, tests, properties, application and
Typical mix.

UNIT - 5

Fiber reinforced concrete - Fibers types and properties, Behavior of FRC in  compression,
lension including pre-cracking stage and post-cracking stages, behavior in flexure and shear,
Ferro cement - materials, techniques of manufacture, properties and application. Light welght
concrete-materials properties and types. Typical light weight concrete mix High density concrete
and high performance concrete-materfals, properties and applications, typical mix.

REFERENCES

I, NE?EJJG, AM. and Brooks, J.J » CONCRETE TlIC.‘]-m{JLUGE’“, ELBS .1990.
7 _P\Iew]'lﬂ, AM,, "PROPERTIES Q CDNCRH’I‘E", PITMAN., 1983,
3. Brand(, A M., "CEMENT BASED COMPOSITES: Materials, Mechanical Properties and

Performance 1 & piy Spon, 1995,




4. Newman, K., "CONCRITE SYSTEMS in COMPOSITE MATERIALS".EDT BY
LdTolliday. Blaevier Publishing Company. 1966.

4ICE15T : ENGINEERING ECONOMICS

: ' atic 2 amic ics, Micro economics
epls: Stock and Flow, Static and Dynamic economics,

|, Basic COOMHTIG cone

and Macroceononmics, Na ional Income concepts. ,,
| i tions to the law of
2. Market demand - Demand, meaning and types, Law of demand. exceptio

demang, Elasticity of Demand, Methods of measuring elasticity of demand, Marginal utility
Analysis,

3. Production ana
curves, choice of plant size in the long run.

4. Supply: Law of supply, elasticity of supply. -
i 2 . : cepts of costs and
5. Cost coneepts and estimation: Cost elements, economic vs. accounting concepts of co

Revenues, Standard Cost, Actual Cost, Over head Cost, Cost control, Break '._-‘Eg‘ﬂ_ﬂ _:?31‘;:_‘:; s
6. Economic appraisal techniques: Long[l Range and Short range Budgeting. Criteria J<

Appraisal, Social benefit[cost analysis, Depreciation: concepts and Technir:!uES. r .
7. Monetary System: Money and ils functions, Functions of the Commercial Bank and Central

Bank, Monetary Policy. v o
8. Inflation and business cycles: Causes, effects and methods to Control Inflation, Concepts of

Business Cycles, _—
9. Accounting: Book keeping single and double entry system, Joumnal and ledger, Trading
account, Profit and loss account, Balance shect.

Books: 1. A Text Book of Economic Theory : Stonier and Hauge.

2. Modem Economic Theory : K.K Dewett

3. Engineering Feonomies : Degramo,

4. A Text Book of Economic Theory : Sammuelson.

5. International Fconomics : Bo Sodersten

6. Principles of Macroeconomics - Eangarajan and Dholakia.

7. Monetary Economics : Suraj B, Gupta

' I ' 3 ination, cost and cost
lysis: Production functions, law of returns, least cost combi

41CE16T : QUALITY CONTROL, & ASSURANCE IN
CONSTRUCTION

UNIT 1 CONSTRUCTION PROJECTS - Agencies involved in Construction
Projects, mutual relationship, quality control at site; and whose jobisit,

Unit 2 1SO / IS Requirements : IS 9000 (Parts 1 to 4) (Pt 1; 1994, Pt 2: 1993, Pt 3: 1991, Pt 4;
1993) for Total Quality Management, 1SO 14000 — 1988 for environment — lmpact of large
construction projects,

Unit 3 Quality Control on Construction Projects : lnspection of reinforced conerete,

masonry and steel works, testing techniques and quality at reports,
Unit 4 S_tatism:af Analysis : Sampling frequencies, statistical and reliability analysis, optimum

Unit 5 Quality Assurance + Quality Assurance in constructions
Name of Text Books:

/ (’S’Q jf};“*g
.
g




%;;D S000 in Construction — Mee, Paul A, (Wiley Interscience Publication, 1994) ‘
1 14000, - Quality System — Guidelines for Selection and Use of Standards on Quality System

1988,

Name of Reference Booleg:
IRO Q'D{:FID in Cunst:'nclinn i WI!h, ]__,.ﬂ., Mii'l., L & f'-";ﬂl."h T W {MGGJ’E[W Hill Book C{#II]}'.I&!'IY:

199 Congtruction Engineering and Management — S, Scetaraman (Umesh Publication)

41CE17T : MANAGEMENT INFORMATION SYSTEM

Unit I: Management and System- Advance in management, the process
of MIS d'*‘f‘-"flﬂl'?mfﬂh MIAS organization, Information dynamics.

Unit II: Planning, Design and implementation of MIS, Strategic planning,

MIS design- Group design conceplts, Acquiring information system,

Unit  II1: System  life cycle-Information  flow, Entity relationship

modeling, data modeling, detailed process analysis, data flow diagrams.
Unit I'V: Decision making system with MIS, System concepts for MIS.

Unit V: Data information and comnmunication, problem solving and decision
making, security, control and fai lure, Future trends in MIS,

Name of Text Books:
Management Information Systems, by S. Sadagopan, PHI Learning Pvl. Ltd

Management Information Systems By . Chatterjee, PHI Learning Pvt. Ltd
Management Information Systems (11th Edition), by Ken Laudon and Jane Laudon

41CEI8T : VALUE ENGINEERING

UNIT — ] Basic Concepts
Meaning of the term value, basic kind, reasons for poor value, value addition, origin and history.

Benefits, relevance in Indian scenario.
UNIT-II  Techniques

Different techniques, organizing value engineering study, value engineering and quality.
UNIT —1II  Job Plan

Different phases, General
Evaluation Phase, Investigation Phase, Implementation Phase, Audit.

UNIT ~1IV  Selection of evaluation of VE Projects
Project selection, method selection, value slandard, application of methodology.

UNIT -V Value Engineerin ¢ Program
VE operations in maintenance and repair activities, VE Cost, life cyele, cost model, training for

VE, general value engineering, case studies,
TEXT BOOKS
e

phase, Information phase, Functional Phase, Creation Phase,

Value Engineering - 8.9, Iyer — New Age International Publishers, New Delhi




:?g;gﬁ%fﬁgﬁg‘”mﬂﬂ & Management — 0.P. Khanna — Dhanpat Rai & Sons
f&c]mitlltcs of Value Analysis and Engineering — L.D. Miles — MeGraw Hill, Mew York
Value Engineering, A Systematic Approach — AL, Mudge — MeGraw Hill, New York
Compendium on Value Engineering — H.G. Tufly — Indo American Socicly

41CE19T : ENTERPRISE RESOURCE PLANNING

UNIT-L: - Conceptual loundation of Business Process reengineering: Role of Iinfﬂrmmmnll
ey md BPR; Process improvement and Process redesign, Process identification anc

Techmola
oming, and benchmarking.

mapping; Role/Activity dingrams, Process Visi

UNIT -2: Enterprise Resource Planning: Evolution of ERP- MRP and MRP 11, structure of ERP-
two tier architecture, three tier architeclure, Electronic data processing, management mﬁ:-rma_t:ﬂn
system, Executive information system, ERP as an integrator of information needs at various
Levels.

UNIT -3 Typical Business Processes: Corc processcs, Product control, Sales order
processing, Purchases, Administrative proceszes, Human resource, Finanr:.c-.l support processes,
Marketing, Strategic planning, Research and development, Problems in traditional view.

UNIT -4: ERP models/functionality: Sales order processing, Production scheduling, forecasting,
distribution, finance, features of each of the madels, description of data flow across each module,
overview of supporting datahases & packages,

UNIT -5: ERF implementation issues: Opportunities and problems in ERFP selection, and
implementation; ERP implementation: identifying ERP benefits, team formation, Consultant
intervention, Selection of ERP, Process of ERD.

Books: 1 VK. GARG & N K. VENKATKRISHNAN:, ERP, Concepts and

Practices, PM .
2 Rahul V. Altekar, Enterprise wide Resource Planning-theory and practice, PHI

References: ‘1. ALEXIS LEON: Enterprisc Resource Planning, TMH 8. SADAGOPAN: MIS,
PMV. RAJARAMAN: Analysis and Design of Information Systems, PHIMONK' & BRADY:

Concepts in ERP, Vikas pub, Thomson
41CE20T : FINANCE MANAGEMENT

UNIT IFinancial Management —an overvicw: Introduction, finance and other disciplines,
objectives and scope of financial management, role and responsibility of finance manager.
UNIT IT: Working capital management-nature, need, importance and concept of working capital,

trade off between profitability and risk, Determining finance mix,
UNIT III: Inventory management-Iniroduction, objectives, ordering cost, carrying cost, lcad

time, economic order quantity and safety stock, deterministic modal.
UNIT 1V: Management of cash-iniroduction motives for holding cash, objectives of cash

management and technique/process of cash manapgement,

N (Sﬁ/‘?/
(O




T wr : i e - el icics and
UNIT v, Receivables Management-introduction, objectives, credit terms, credit policics a
Collection policies,

Text books: Rusjc financial management, M Y Khan and I* K Jain, TMII

Financia] Management, I M Pandey. ications pvi
References books:  Financig] management and policy, V K Bhalla,Anmol publications pwi,

Ltd.
Financial management, Van Hormne,

41CE2IT: SAFETY IN CONSTRUCTION

Unit I Construction Project :A brief outline project definition, elements, relation to safety, lypes
of projects and safety hazards.

Unit 2; Construetion. sites and salely ‘Tools — Electrical, Pneumati‘u, Grinditj.& I};mr::
tools. Machinery - Earth moving, Concrete Breaker, Carpenters, ’l?ranﬂmffllla;", Bﬂm‘“_‘”z’- I Ifmj
and Concrete Mikec Dumpers. Material Handling — Various materials and their effects, storing

materials. Common Eisks and Hazards,

Unit 3 Planning Safety for Construction Projects: Safety Construction Safety, i_,?fga]-
Requirements, First-Aid, Safety Clanses in contract, Safety Policy, Safity deposit, Safety
Officer, Safety Committees, Safety of Contractors Worker.

Unit 4 Safely  Practices:Roads and bridges, tunneling, buildings, and structures,

(excavation, blasting, consenl, machinery, transportation, concrete structures, piling, decp
foundations, compressed air, tunneling, dewalcring, structural steel erection, ﬂoms? m}d walk
opening, demolition, use of ladders, electrical works, waIcli_ng and cufting, grinding and
chipping, hoisting apparatus, A.C. Roofs. o _ .

Unit 5 Modern project; Special Safety practices for Mndcm1sa1§1o11 Project Planning for
sequential operations and emergencies first aid, fire hazards and preventive methods.

Name of Text Books: Construclion Safety, Security and [.oss Prevention — B, Fulman.

Name of Refercnce Books: Fundamenta) of Construction Safcly — P.T. Armstrong,

Construction Engineering and Management — 8. Seetararn (Umesh Publ lcation)

41CE22T : CONSTRUCTION M ATERIALS & MATERIALS
MANAGEMENT

Unit-1 Materials and their properties required for Modem buildings.

Unit-2 Speeial construction materials like fly ash, silica fume, FRP, FRC, admixtures SCC,
HPC. Soils and Rock materials in different zones, cut off trenches in earth dam,

Unit-3 Mode of transport and receipt of above materials. Testing at site, inspection procedures.

Unit-4 Importance and functions of material management, Classification and Codification of
materials, Procurement, identification of sources of procurement, vendor analysis,
Application of ABC and EOQ analysis in inventory control,

T
it
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SEMESTER VIII
BRIDGE & TUNNEL ENGINEERING

42CE01T .
IR — SESSIONAL TR T
T o]

Tr1 s ; P - . . linear water
Unit-1: tmporiance of bydrologic factors in bridge design, Hydraulic geomelry

WEYS, economic span, alfflux and scour, : 25, Bridge
Unit-11; Brief historieq) review, Different types of Bridges and span range, Bridge codes, E

SUpper structyreg i

Unit.Tiy: Design of Reinforead concrete slab bridge decks and Tee bea m bridge :
Unit-1y: Types of tuinel, Survey and exploration, Planning of | un{‘“]H’ Hr-ﬂﬂcs' o Eclij n-'rlfk-
Tunnel v Tunneling methods, Various construction techniques of tunnel in soil and rock.

2CE02T : CONSTRUCTION PLANNING AND

MANAGEMENT
| 3 S Y Y e TOTAL
rI.l_' 5 in ] 0 | g
Unit 1 _ o )
Introduction - Objectives and functions of projeci management, project Feafsibi!n} repr.;urt,:;_.
Cost control in construction-importance, objectives of cost

Planning for construclion projects,
control, cost contrg] 5yslems,

Unit 2
Scheduling: Scheduling Job layout and Line of Balance, project management through

networking, Bar Chart, Linked bar chart, Work-break down sfructures, Activity-on-arrow

CPM: Critical Path, Probabilistic. activity durations: Fvent based network,
PERT Netwark: Time-cost Study, Crashing, Resources allocation.

Unit 3
Safety and Quality Control: Importance, causes of Accidents safety measures, responsibility

for safety, safety benefits fo VATioUs parfies,
Quality control in construction: Imporiance, Elements of quality, Quality Assurance Techniques,
Quality Control Circles. Total Quality Management in construction, Introduction, Elements of
TQM, Approaches to total quality, difference between traditiona] management and TQM,
Applications and constants of TOM in consiruction process,

'nit 4
Cunsf.ruc[_inn Equipments and Management » Classification of construction equipments
Earth moving uqufpmcn!ts: Pov.f_er shovel, hoe, dozer, dumper, trailers and tractor, mﬂers:, sheet
foot roller 5 pumps, hauling “quipments, hois|ing “quipments, aggregate ang concrete productjon
equipments: Weiph batcher, Mixer, Vibrator, Bﬂ[ching Plant Conerete puny Cranes, Lift
equipment, pile driving equipmets, 1 PUIP, Cranes, Lifting
Unit 5
Time and motion studies, waitinp line theory OTS s : ;
equipments, cost of Owning and npz:id'uliug JJIL*?ZT:;?;I.-IE‘:;T;::::;::1“-LLm}g m:[c-;lum oL < etion

Auipmen, Cuipment maintenance,
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SN  COURSE CODE| ~ SUBJECT

L1 | DCEGST | AIR AND WATER QUALITY MODELLING __
L2 SICEMT  TINDUSTRIAL WASTEWATER MANAGEMENT

| 3 S2CE0ST [ ATR POLLUTION CONTROL ENGINEERING
| 4 2ICEOGT | ENVIRONMENTAL IMPACT ASSESSMENT .
5 S2CEOTT ] SQLID AND HAZARDOUS WASTE MANAGEMENT
L6 | 4CEOST | ENVIRONMENTAL GEO- TECHNOLOGY
7 +ICE0ST | WATER RESOURCLS PLANING & MANAGEMENT
| 8 22CEI0T | GROUND WATER HYDRAULICS
9 S2CENIT | ADVANCE FLUID MECHANICS =
10 2CEI2T | RAIN WATER HARVESTING r,
| 11 42CEI3T | ADVANCE TRANSPORTATION ENGG,
12 | 42CFI4T | GROUND IMPROVEMENT TECHNIQUES
| 13 | 42CEIST | DYNAMICS OF SOIL & FOUNDATION
| 14 | 42CRI6T | GEO-INFORMATICS & GIS APPLICATIONS
| 15 | 42CEITT | ROCK MECHANICS
| 16 | 42CEIST | PLANING & DESIGN OF BUILDING SERVICES
| 17 | 43CEIT | DISASTER MITIGATION & MANAGEMENT |

42CE03T : AIR AND WATER QUALITY MODELLING

1. Modelling/Concept
Water and air quality management — Role of mathematical mod
and models — kinds of mathematical models — mods] dey
stream standards; ambient air quality standards,

2. Surface Water Quality Modelling:

Historical development of water quality models:

Hve; h}"-l#é’ﬂlog:." fnd_ﬂm-.- — low flow analje'si§ - dispersion and mixing ~ flow, deptl) and velq City
CSiuanes — estuarine transport, pet Cstuarian flow, estuary dispersion coefficient; Lakes am:"l

T P I F - 4 &
mpoundments — Water quality response 1o nputs; water quality modeling process — madel

(s —
b,

els; systems approach —systems
elopment and velidation effluent and

fvers and streams water quality modeling —




i [z"'.l
e assessing model perlormance; Models for dissolved oxyeen, pathogens: Strecte
Phelps models.
3- Air Quality Modelling: o
s ! ion of ai i i ind speed and mrbelence; eslimating
fansport and dispersion of air pollulants - wind velocity, wind speed and turb f e
Conceniralions flom point souces — the Gaussian Iquation — determinalion of dispers)
Atmospheric  tracos;

Paramcters.  atmospheric stabilily, Wisporsion S Pliiie e
Fencentration variation witl; averaging time; Air pollution modeling and predichon - Plume s

; . ; H : % B ™ Impach,
modeling techniques, modeling for non-reactive pollutants, single source — short term impact.

inslrumentation

multiple sources and arca sources, model
performance and wtilisatian, computer models.

4. Groundwater Quality Modelling: . _ <o i
Mass transport of solutes, degradation of erganic compounds, application of concepls to prec

: : £ P : ine
groundwater cotaminant movement, scawater intrusion — hasic concepts and modelling

3. Computer Models: . T
Exposure to computer models for surface water quality, groundwater quality and air quality.

References: s ;
2. Steven C.Chapra, Surface Water Quality Madeling, The McGraw-Hill Companies,

Inc., New York, 1997, ; :
3. R-W.Boubel, D.L. Fox, D.B. Turner & A.C. Stern, Fundamentals of Air Pollution

Academic Press, New Yark, 1904, ) . .
. Ralph A, Wurbs, Water Management Models — A Guide lo Soflware, Prentice

Hall. PTR, New Jersey, 1995,
42CE04T : INDUSTRIAL WASTEWATER MANAGEMENT

1. Introduction ; & : e
Industrial scenaro in India— Indusirial activity and Enviromment - Uses of Waier by industry —

Sources and types of industrial wastewater — Nature and Orngin of 'ollutants - Ilndu.qmlal
wastewater and environmental impacts — Repulatory requirements for treatment of Li‘llil.'l.stl'Lﬁl
wastewater - Industrial waste swvey — Industrial waslewater monitoring and sa.mr_ml.mg -
generation rates, characterization and variables —Toxieity of industrial effluents and Biocassay

tests — Major issues on water quality management

2. Industrial Pollution Prevention _ T
Prevention and Coatrol of Industrial Pollution — Benefits and Barriers — Waste managemeant

Hierarchy - Source reduction techniques — Pollution Prevention of Assessment - Material balance
- Evaluvation of Pollution prevention options —Cost benefi analysis — pay back period - Waste
minimization Cireles
3. Industrial Wastewater Treatment

aration — Flotation — Precipitation — Heavy metal

Equalisation - Neutralisation — Oil sep
Removal- Aerobic and anaerobic biological treatment — Sequencing batch reactors —High Rate
reactors - Chemical oxidation — Ozonation - carbon adsorption -Photocatalysis — Wel Air

Oxidation - Evaporation — Jon Exchange — Membrane Technologies — Nutrient removal -

Treatability studies.

4. Wastewater Reuse And Residual Management
Individual and Common Effluent Treatment Plants - Joint treatment of industrial and domestic
wastewaler - Zero effluent discharge systenis - Quality requirements for Wastewater reuse —

Industrial reuse , Present status and issues - Disposal on water and land - Residuals of industrial

wastewaler treatment — Quantification and characteristics of Sludge — Thickening, digestion,
conditioning, dewatering ane disposal of sludge — Management of RO rejects.

5. Case Studies
Industrial manufacturing process deseription, waslewater characteristics, source reduction

UI'JT.]DI_]S and waste treaiment flow sheet for Textiles — Tanneries — Pulp and paper - metal
finishing — Ojl Refining — Pharmaceuticals — sugar and Distilleries,

e —
Yy




et

R'ﬂ'(‘l‘cnuns:
1. Lekenfelder W, Industrial Waler Pollution Centrol”, Me-Graw Hill, 2000,
21 Ntrs”“ Leonard Nemerow, “Industrial waste treatment — cantemparary praclice and
"-‘13].0]'1 for the Aure™, E]Sﬁ‘h’im', Singapare, 2007 .

- Frank Woodard, “Industrial waste treatment Handbaook™, Butlerworth Heinemann,
New Delhi, 2007 |
¢: World Bank Group, *Pollution Prevention and Abatement ITandbook - Towards
Cleaner PIDdLIE:ﬂE!]‘.IJ, World Bank and UINEP, Washinglon DLC., 1998

5. Paul L, Bishop. *Pollution Prevention: - Fundamentals and Practice’. Me-Cruw Hill
lntm'm]timm], Boston, 2000,

42CFOST : AIR POLLUTION CONTROL ENGINEERING

L:l INTRODUCTION: _

. Sources and clussification of Alr pollutants: Natural contaminants, Acrosols, Gases & Vapars,
Primary & Secondary Air pollutants: Stationary & Mohile Sources. ) .
Meteorology and Air pollution: Factors influencing Air pollution; Atmospheric stability &
temperature inversions; Mixing height; Plume behavior; Wind rose, Stack effluent dispersion
theories; Stack height, . ;

2-.) SAMPLING PROCEDURES: Sampling  Methods, Difficultics in  sampling, Stages .&
comsiderations of air sumpling, Instruments for sampling waste pases & atmo;pht:r{;, sampling
period & methods, High volume sumpler, Stack sampling techniques, selection cd:' sampling

) location, procedure for collection & sampling of particulate matter, Gascous sampling, recent

¥ trends in sampling of stack effluents, : 2

'5) Control of Particulates / serosols: Objectives & types of Collection cquipment; Principle,
application, working, advanages & disadvantages ol: 1} Settling chambers, ii) Inertta]l separators,

i) Cyclones, iv) Filters, v) Electrostatic Precipitators & vi) Scrubbers; Choice of equipment.

if) Control of Smoke -Gaseous Contaminants & Odour: o .

Smoke: Spurces, measurement by Ringelman chart, miniature chart & other method; Prevention

& conirol of smoke. Control of exhaust emissions.

Gaseous Contaminants: Methods of control viz combustion, absorption, adsorption, elosed

collection & masking,

Odour Contral,

5) Control measures for Industrial Applications:

Introduction to contrel of air polhution by process changes.

Control measures for industries such as Cement Industry, Concrete batching plant, Asphaltic

conerete plant, Glass manuficture, Asbestos processing, Thermal Power plant and Coal tar

industry.

References:

L. Richard W. Boubel et al “Fundamendals of Air polltion”, Academic Press, New York, 1994,

2. Noel de Nevers, Air Pollution control Engineering, MeGraw Lill, New York, 1993,

3. MLN. Rao et al, “Air Pollution” Tata MeGraw Hill, 1289,

42CE06T : ENVIRONMENTAL IMPACT ASSESSMENT
1. Introduction
Hislorical development of Environmental Impact Assessment (EIA). E1A in Project Cycle. Legal
and Regulatory aspects in India, — Types and limitations of E1A — Cross sectoral issues and terms
of reference in EIA - Public Parlicipation in EIA, FlA process- screening — scoping - setting —
analysis — mitigation
2. Components And Methods For Fia
Matrices - Networks — Checklists —
analysis — Analysis of alfemat
Prediction tools for FIA —
Impacts — air — water — g

Connections and combinations of processes — Cost benefit
ives — Soltware packages for BIA — Expert systems in EIA,
Mathematical madeling for impact prediction — Assessment of
oil ~ noise - biological — Cumulalive lmpact Assessment —




Docualucmmi-:-n of FlA findings — planning — organization of infermation and visual display
E}mEEflﬂiE = Report preparation. EIA methads in other countries.
3. Socio-Economic Tmipaet Assessment i
efimition of social impact assessment. Social impact assessmend model and the flapming
process. Rationale and measurement for S1A variables. Relationship between sociul i'“"?“:”" !
change in communily and institutional arrangements. Individual and family level IIJ'J'!['.IlI.CL":-
Communities in transition - neighborhood and community impacls. Sclecling, tlesting and
Ulldﬂl'::tiindfng Sig]’]iﬂ-cm” ﬁﬂﬁi.ﬂt Iit'l'l.!'i'ﬂ'ﬂ[ﬁ. Mt[i_l_:ﬂ[h_]n ;'||'|[| |;_!|_'||'|TI'I‘IC.U]]:IC]'.Il i]l S'Clﬂiﬁl assCessmMent.
Environmental costing of projects.
4. Environmental Management Plan RO
Environmental Management Plan - prepatation, implementation and review — Miligation and
Rehabilitation Plans — Policy and guidelines for planning und menitoring programmes — Post
project audit -~ Ethicul and Quality aspects of Environmental Impact Asscssment.

5. Sectoral 1A ; o
EIA related to the following scctors - Infrastructure —construction and housing Mining —

Industrial - Thermal Power - River valley and Hydroclectric — coastal projects-Muclear Power
EIA for coastal projects.

References:
1. Lawrence. D.P., Environmental Impact Assessment — Practical solutions to recurrent

problems, Wiley-Interscience, New Jersey, 2003,
2. World Bank —Source book on ELA :
3. Petts, J., Handbook of Environmental Impact Assessment, Vol., T and 11, Blackwell

Science, London, 1999,
4. Canter, L. W, Environmental Impact Assessment, MeGraw Hill, New York.

42CE0TT : SOLID AND HAZARDOUS WASTE MANAGEMENT

1. Municipal Solid Wasie Management:

Legal and Organizational foundation: Definition of solid wasle — waste generation technelogical
society — major leaislation, menitoring responsibilitics, sources and types of solid waste —
sampling and characterization — Determination of composition of MSW - storage and handling
of solid waste = Future chanpes in waste composition.

2. Colleetion and Transport of Solid Wasie:

Collection of Selid Waste: Type of waste collection systams, analysis of colleclion sysiem -
alternative technigues for collection system. Separation and Processing and Transformation of
Selid Waste: unit operations user for separation and processing. Materials Recovery facilities,
Waste transtormation through combustion and aerobic composting, anaerobic methods for
materials recovery and freatment — Lnergy recovery — Incinerators

Transfer and Transport: Need fir transfer operation, transport means and methods, transter
station types and design requirements. Lendfills: Siic selection, design and operation, drainage
and leachate collection systems — requirements and technical solution, designated waste landfill
remediation — Integrated waste management facilities.

3, Hazardous Waste Management:

Definition and identification of hazardous wastes-sources and characteristics — hazardous wastes
in Muqlqual Waste —~ Hazardous waster regulations - minimization of 1lazardous Waste-
compatibility, ?landhng and storage of hazardous waste-collection and transport, cwaste -
sources, collection, treatment and reuse Hlanagement.

4. Hazardous waste treatment and Design:

Hazardous waste treatment technologies - Design and aperation of facilities for physical,
chemical a!]d t!}&r:_na] treatment of hazardous waste - Solidification, chemical fixation and
Eﬂﬂfﬂl’iu!ﬂﬂ_ﬂn, incineration, Huzardous waste landfills: Site selection, desian and operation

— remediation of hazardous waste disposal sites, )

J. Laboratory Practice:

el




TEARERAS ALRLCE Cnﬂrﬂctcﬂzat' P Pk, T T Friata s T yoed
Rﬁ“fﬁt'enm;,q: on of Solid Wastes: TCLD tests and fenchnie studices,

- George Techobanog
Puhliﬂatim:, 1993
2. Charles AL Wentz, ¢
F‘ub]icatim}. 1995,

lous et al, ntegrated Solid Waste Manngement™, MeCiraw-1i!

“Hazardous Waste Management”, MeGraw il

_ 42CE08T : ENVIRONMENTAL GEOTECHNOLOGY

1. Soil- P‘n]lulnu! Internction:
i?:;g:it:iim o ?ﬁ? envirommental L'l\iitim:criﬂg_' environmental cyele - sourees, le!l.l_l;liuu .l1.!|.l
BES o on of waste = causes of soil ]mllultmn - factors governing soil-pollutant interaction-

Ysieo-chemical behavior and modelling -failures of foundations due to pollutants
2. Characterization, Stabilization and Disposal
Safe dlS]?IDSHI of waste — site selection for land fills - characterization of land fill sites ~ waste
characterization =stability of land fills — current practice of waste disposal- passive contaminant
S:"'S_it.m - Huzardous waste control and storage system — mechanism of stabilization
solidification of wastes — micro and macro encapsulation — absorption, adsarption, precipitation-
detoxification —- organic and inorpanic stabilization
3. Transport of Contaminants:
Contaminant transport in sub surface — advection — diffusion — dispersion — governing equations
— contaminant transformation — sorption — biodegradation — jon exchange — precipitation -
hydrological consideration in land fill design — ground water pollution — hearing capacity of
compacted fills — pollution of aquifers by mixing of liquid waste — protecting aquifers.
4. Detection and Testing Methods
Methodology- review of current soll testing concepts — Proposed approach for characterization
and identification of contaminated ground soil for engineering purposes
3. Remediation of Contaminated Soils:
Rational approach to evaluate and remediate contamninated sites — monitored natural attenuation
— exsitu and insitu remediation — solidification, hio — remediation. incineration, soil washing,
clectro kinetics, soil heating, verification, bio venting — Ground water remediation — pump and
treat, air sparging, reactive well- application of geo synthetics in solid waste management — rigid
or flexible liners.
Feferences:
1. Wentz, C.A., Hazardous Waste Management, McGraw Hill, Singapore, 1989,
2. Daniel, B.E., Geotechnical practice for waste disposal, Chapman and Hall, London, 1993,
5. Fang, H.Y. Introduction to environmonlal Geotechnology, CRC press New York, 1997,
4. Lagrega, M.d., Bukingham, P.L., and Evans, ].C., Hazardous Waste Management, McGraw
Hill, Inc. Singapore, 1994,

42CE09T : Water Resources Planning & Management
Unit 1
Introduction
Role of water in national development, assessment of water resources of country, scope of water
resources development vis-a-vis environment, lirigation development in India, utilisation of
Irrigation potential.
Uinit 2
Planning
Water resources planning process: planning for single purpose and multipurpose projects,
estimation of different water needs and project formulations, comparison of alternatives. cost-
benefil analysis,
Unit 3
Water Resources Systems

v




n“ﬁ“ilil&ﬂ. tvpes of syaioni, U|‘[['I'I'|[;’41|il‘“ tq:-."lllli.l.llk‘ﬂ- systom :’||1|"l‘k"-i'|t'h~ :'tj‘nl‘fh"l'll.Fﬂj:ﬂf‘t?’»l.‘i..tlli.,-‘:ll
progranming, formuladon af a linear progeaming problem, formula iom w i *hﬂ':‘-llm" “]u: I~1:1
constraings, praphical analysis, geaphical solution, simplex melhod, opiimization fechlglies
Systems approach.

Unit 4

Management e ks
Evaluation and monitoring of woter quantity atd quality, managing waler distribution netwarks
tor irrigation, flood contral and power generation, inlel -basin transter of
of surface and ground water,

Unit 5

Modelling X e nrniects on river
Water E'[U-Llllﬁi}.-' and lll!-'.'lm}" 'l'I.'IE'IdL"”il'l!-_L evaluation of impacts of water resolrees projeuts on
regimes and environment, reservoir sedimentation and watershed naanagement,

Name of Text Books: :
Principles of Water Resources Planming — Good Man, ALSL (Prentice Hall, ne., ]'Ily,lt"'.uu'!d
Cliffs, NI, 1984, i . :
Water lqﬂsﬂlmﬂ}[-.;ngim.;.ring Linsley, R.E. and Tranzini, 1.1 (3rd Ldition) (Metiraw Hitl,
MNew York, 1979)

Name of Reference Bools: Tata MeGrow Hill)
Water Resources Systern, Planning and Management — b.C, Chaturyvedy ( Tata Motarm

System Approach o Water Management — Biswas ALK, (1
Water Resources System, Planning and Management — Helweg O.). (John

witler, conjuneiive 1se

‘ata MeGeaw Hill)
aned Wiley & Sons)

42CEI0T : Ground Water Hydrology
Hydrologie eycle, Water balauee, Occurrence of ground water: Origin, E"*f]“_‘ﬂl““["“"“L”Tf“f"lﬁl“":_
aquifers, type of aquifers, groundwater basing, springs. Darey’s Law, validity ol 1?1"?11‘ : _"T,
permeability, laboratory and field measurement of pc.ruu:uin‘lu;.', ;}1'.:.11:1¢.1~.~.'-._|Lur I: lnu_ }u.ua. .‘hfnlyl
flow to a well, steady radial flow to a well in confined aguiter and ulw_nuhlnud aquiler, .1 Insteady
radial flow into a confined aquifer, Non equilibrium Theis cquation, Uhets L}IFIIIL"& ol *""‘.l“““"’j
multiple well system; Methods of constructions of deep and shallow wells: The percussion (ol
cable tool) method of drilling, Direet eirculation hydraulic rotary ',“‘3“"“9:1}““'_’. Li}c 1?111::
hammer method, well logs-receptivity logging, testing of wells tor vield, 'I':ﬂL:'-si ol irrigation,
stream flow, rainfall on groundwater fluctuations, seasonal and secular variations, fuctuation
due to miscellaneous causes; Surface and Subswface investigations of groundwater: UL‘Ulﬂl}'ﬁlt‘ﬂl
exploration, Electrical resistivity method, aerial photo interpretation, remote sensing applications
to ground water exploration, test drilling, Artificial recharge by water spreading, ihn‘lugl} pits and
shaft, recharge through other methods; Ground water pollution: Municipal sources, liquid wastes
from domestic uses, solid wastes, Industrial sources, tank aud pipeline leakuge, Mining activity,
agricultural sources, septic tank and cesspools, saline water intrusion in coastal aquilers, methods
to control saline water intrusion ; Groundwater management; Concepts of Basin management,
Equation of hydrologic equilibrium, groundwater basin investigations, conjunctive use of surface
and groundwaler,
Essential Reading:
1. K. C. Patra, Hydrology and Water Resowrces Engg., Navosa Publishing house, New Delbi.
2. D. K. Tedd, Groundwater Hydrology, John Wiley and Sons,

Supplementary Reading:

1. H. M. Raghunath, Ground Waler,

2. 5. P, Garg, Groundwater and Tube Wells, Oxford and 1311 Publishing Co., New Delhi,

3. V. T. Chow, Hand book of Applied Hydrolopy, MeGraw-Hill Publishing Company, New

York.
&
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Dy tanmie w1 -'-HF LT :_h”v;‘“\” I Il.! .'l”.” MI‘;.(‘IHANI{-.:H Limiling Case

S e tid Flow, Onge Privnensional nethod, The Mervier Stokes Fayuation, Limiting Case,
I":"I]_:ll:!'['Il';:LH‘llJ-'-. “l.HIi'HlIII".' Laver Theory T i l!nﬂ] high 5~f'ir;:.-n::'rll}*. Baundary Layes thickfm.‘ﬁ,
i‘:';:mr-ilu l.|'|||t|llil1l. I‘v.-lun-.m_lnrn I_nlrff.ru] Fguation, Pressure UJ.’.IJ'JhlI!JUI‘I_ in t?)lelffc_!ﬂr,l"' |_d‘:*f-“'-_
. SR anndyaiy gl dirnd largtic, Pockinghwn theorem, Lypes of  similanties, forces
Wlueneing hydulje Phenomenon, sipnificance of dimensiontess numbers, distorted model, and
wadel oty type stmilanity law; Laminer and Turhulent Flow jn Fipes, Reynolds experiment,
mechanizm of meblon How, Peandily mixing length theory, Karmans similarity hypothesis,
lilmﬁ.'vﬁ:rﬂ u:lm'iu' disteibution nenr solid boundayy, Tydro dynamieally smooth and r”"!j-‘{h pi.;':-!::_s.
Power tiw For velocity distribution, Nikuradse experiment, Ageing of Pipes: Compressible Fluid
Flow, Hauation af mtion, continuily cqguation and energy equation. Stagnation point and its
Properties, Tow thronpl ducts of vinying arens, flow throupgh convergent and divergent nozzles,
L‘i.‘i!.*t‘[h' l.'l|LL“1."'111]'Il"[.".‘~'.‘ii|'|':i|i[:'r', shoelk waves, supersonic expansion and eontraction; Ideal Fluid Flow,
Crreulation and Yorlicity, Source and sinlk, combining flow field by super position, combined
How tield for Engineering importance, Doublet in rectilinear flow and Doublet with Circulation.
Flow past o eylinder curved fTow and with circulation and their different combinations; Unsteady
flow in bounded systoms, Quasi-stendy How, unsteady [low in pipes and open channel flow,
Finite difference representation of depth dependent-discharge, Simulation of unsteady flow in
pipes, channels and duers, Development of St Venanl equation of continuity and motion Non
unitorm flow in open channel (o, equalion of gradually varied flow, Classification of water
surface profiles, location o [hydraulic jumyp,
Essentinl Reading:

I.J.F. Douglas, ], M, Gasiorek, J. A. Swallield, Fluid Mechanics, Pearson Education.
2. R. ). Garde, A, G, Mirajgacker, Engineering Fluid Mechanics, SciTech Publication.

Chennai.
Supplementary Reading:

1. V. L. Streeter, Fluid Mechanics, McCGraw-Hill Book, New Yark, 1971.

2.J. A. Liggett and D, A, Caughey, Fluid Mechanics: An interactive text, ASCE press.

3. A, K. Jain, Fluid Mechanics, Khanna Fublishers, Delhi.

4. K. C. Patra, Engineering Fluid Mechanics and Hydraulic Machines, Narosa publishing
house, New Delhi.

5. Fluid Mechanics and Application with CD roams, CENGEL, Prentice Hall New

Delhi.
42CE12T : RAINWATER HARVESTING

Over-exploitation of groundwater - Need for artitficial recharge and rainwater harvesting - tyeps
of wells - drilling technology - design, construction and development of water wells: dugwells
and borewells; direct and reverse rotary drilling; cable tool and DTH hammer drilling; gravel
packing and well development procedures,
Types of pumps - various artificial recharge structures: recharge ponds - recharge pits -
percolation ponds - basin spreading - surface and subsurface dykes - recharge wells - recharoe
borewells, Rainwater harvesting in urban areas : RWH stmetures - design - construction. i
ESﬁI}’!Hﬁ'DH of probable runoff from an areq including from roof hiups - maintenance and
moniforing of RWH structures, Study of benefits - effects on local groundwater environments -
ramcc[:ql measures. Recycling of domestic water - sources of water for recharge in urbann areas.
Sﬂczzﬁgiﬂrsgﬁf ;t::a dﬁfrﬂlf_:fé;i?[.mn ﬂnfj.ﬂmflh]‘isll.ﬂ"g I{"efv'l_{ Ea-n_u‘cmres: E‘:-_{]JIFJI‘HE‘EFHI techfriqucs
. { EE zones - clectrical resistivity mvestigations using horizontal
profiling and wvertical sounding techniques: interpretation of resistivity data in terms of
subsurface geology.
Books:

G
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ik . Hley and Sans,
5 I Groundwater Hydrolopy, David Keith Todd, Znd edition, 1976, John Wiley a1
SewW Yok, henna OO0 041,
4. Grovndwaier, S.Rumaksishnan, 1998, Published by the Author, Chennai 6
[vedia
JHit, i ‘hapman and Hall
3. Holmes' Principles of Physical Geology, Duff, 4th Edition, 1993, Chapman a
ndia, Chennai 600 035 i :
u L i 2 ! T r ]',EH], EI::I[«}3:|
d. Texlbook nrl'llu.r,irlucrinj-’, Greolopy and Genera) Geology, Parbin Singh, Gth
S Kataria nnd Sony Delli 110 051, India : i fi
A+ L ally i = [ LS it i X m].:-l]’!l fUI’
3. Growdwater and Tube Wells, 5.1.Garg, El‘lﬂI Lidition, 1987, Mohan In
Oxford and I3 Publishing Co. Pyl Lid, MNew Delhi 110001, ) ) _ 342 001
6. Groundwater, S Sankarn Pitchaiah, 1995, Scientific Publishers, Jodhpur 3 :
India. i
) ) : : =nt, Edited
7. Water Resource Systems - Hydrological nr::k,l Mﬂﬂﬂgﬂ':‘""’m 2“? D;wjlf%j;nnb?{ﬂgbjew.
by Guenter Blosch, Stewart Franks, Michio l{umugal?‘lf_atumu‘ !}a‘lus;:;; thne it G
Proceedings of an international symposium held during EU(’L.EJ ; Tt
Assembly of the International Union of Geodesy and Geophysics al ‘c”ﬂpp?m’, a ]:r::] X of Trainers
8. Water Management in Urban Arcas, 2003, Proceedings of Training ,
Central Groundwater Bowrd, Chennai, India. . Water
9. Rainwater Harvesting Techniques o augmenl Groundwater, 2003, Ministry of
Resources, Central Groundwater Board, Faridabad, India. o e -
10. Water Resowce and Water Quality Management for ;umaxmbludﬂggf;;i whi;?;
Supply, proceedings published by the Tamil Nadu Water and Drainage Board, :
2001,

42CE13T : ADVANCE TRANSPORTATION ENGG.

Unit 1 ; , T erean
Rail transport, Railway surveying, Rolling stock and track resistance, Permanent way, Railway
gauges, Sleepers, Ballast and Track design.

Unit 2 :

Track maintenance, Station and yards, Points and crossings, Signaling, Tractive power and
tractive resistance.

Unit 3

Introduction, Highway Surveys and plans, Highway alignment, Road Drainage, Road
geometrics.

Unit 4

Traffic engincering, Road materials: Soil, Apgregate, Binders: Bitumen. Road Pavement, Soil
stabilization, Design factor, Design of flexible pavements, Design ol rigid pavements.

Unit 5

Road Maintenance: General causes, Failure of flexible pavements, typical flexible pavement
failures, Failure in cemeni concrete pavements, typical failure of rigid pavements, maintenance
of bituminous roads, formation of waves and corrugations in flexible pavements, remedial
measures for waves and corrugations,

Tunnels: Advantages and disadvantages, Economics, Selection of routes, classification. Tunnel

surva:ﬂ'pg, methods of tunnelling in sofi strata, compressed air methods, tunneling in rock, safety
precaution, tunnel lining, tunne] drainage, tunnel ventilation.

Name of Text Booky:
5. Chandra & M. M. A
Ed. 2007.

R. Srinivasan, Harbour Dock and Timel Engineering

2006,
(1e»—
1.

garwal, Raifway Engineering, Oxford University Press, New Delhi, 1st

, Charotar Publishing House, 20th Td.




ablishers, Delbi, 1 90

5 Y ]
11 ITOR S . i i . hanna | \
| raffio Enpineering w Leansport Planning — Kadiyali, LR (K y & Sons, Inc. New

. ; . il
{’ﬂl‘ninnrl Plansing and Traffic Bnpincering - Flaherty, CAD (John Wil
onk 1907y

b o tell New Jorsey, 1950
Fraftio Enpineering — MeShane, W.R, und Roes, R.P. (Prentice Hall, MNew Jersey

Nime of Reference Baoks:

e . B 1 f@erinta Book Company,
Principlos of Urban Transport Systems Planning — Hutehinson, B.G. (Serip

Washington,D.C,, 19743

i Hlev & Sons, New York,
Mmlu[lin!_{ Tronsport — Ortwzar, title 1Y, and Willumson, L.G, (John Wiley & S0
19895Yy

M. ML Agrawal, Rerltway Engineering, Standard Publishers New Dethi, 2002.
SO Soxenn & 8, P, Arvora, o text Book of Raihweay Engincering, Dhanpat Rai & Sons.
5. G Soxenn, Tumte! Engineering, Dhanpat Rai & Sons, 2000.

Transport Planning and Traffic Engincering — Flaherty, CAO™(Ed.) (John Wiley & Fong, Incs
New Yark, 1997

. ; Vi e New Tersey. 195
Traflic Flow Fundamentals — May, A.D. (Prentice Hall, Englewood Cliffs, New Jersey, 1990)

42CE14T:GROUND IMPROVEMENT TECHNIQUES

Introduction: Inpineering properties of sofi, week and compressible du[nDEiIS. ’I[”*Illm’-“ﬂ' ik 'ffﬂd=
off-shore and Man-made deposits. Role of ground improvement in imlndmmnl engineering,
methods of ground improvement, Selection of suitable pround improvement techniques ; In-situ
methods: In-situ densilicalion soils, Dynamie compaction and consolidation, Vibrofloation .Sand
pile compaction, Preloading with sand drains and fabric drains, Granular columns, Micro piles,
Soil nailing, Ground Anchors, Lime piles, Injections, Thermal, Electrical and Chemical methods,
FElectro osmosis, Soil lieezing ; Reinforced Soil: The Mechanism, Reinforcement materials,
Reinforcement - Soil Interactions, Geosyntheties, Principles, Analysis and Design of Reinforeed
Relaining Struetures, Bmbankments and Slopes, soil nailing.

Lissentinl Rending:
L 1 M, Korner, Design with Geosyntheties, Prentice Hall, New Jersey, 3rd Edn. 2002,
A 11 Raj, Ground Improvement Technigues, Tata MeGraw Hill. New Delhi, 1995,

supplementary Reading:

L 13 M, Dag, Principles of Foundation Iingineering Thomson, Indian Edition, 2003,

Hill “8: Vi Kno & Q. V. B, Rao, Text Book on Bngineering with Geotextiles. Tata MeGraw
i

318 Ingold & K, 8, Miller, Gloatexiile

Hond Book, Thomas Telf
8N N et Ditle 0L homas Telfrod, London,

Manual, Dhanpat Rai Sons, Delhi,
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{2CEIST:DYNAMICS OF SOIL & FO
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soil properties;
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s Tor ar
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:::Eir:afwu oﬁt‘chnnmft;u_\ svstems, Analysis ;
- wedom. Natural requencies of contimicus  syS1CMS,
if‘i‘i—“ﬂ‘}"t“:u:ﬂ determination,  Fffeet of wibration on
Srmamically loaded foundations. @ Prineiples of Machit 1
ﬁ'ﬂ-i}}'hcai: determination of design parameters, | Design ol foundats
hotizontal reciprocating L.”mm;: forge hammers, Flfecl ol mach
Structures, vibmtion isolation,

cezential Readings: i | i

1. 8. Saran, Soil hvmmiua and Machine Foundations, Galgotia }mhiif:ﬂ““”g anam' LEI‘;;JE}I
2. 8.V E. Rug. Vibration Analysis and Foundation Dynamics, W iley Mew Delhi, :

lementary Readings:

B. M. Das, Principles of Soil Dynamics. Thomsons Engineering, _1992.

K. G. Bhatia, Foundations For Industrial Machines, D-CAD Pubhl:shﬁl's.- A ines: D ical
A. Major. Vibration analysis and design of foundations for mechines and mrbmesg. YRam
roblems in civil engineering, Akademiai Kindo Budapest Collcts Holding I4d., 1962.

42CE16T:GEO-INFORMATICS & GIS APPLICATIONS

—
|5
1
2

ey
I

M s g

Unit-1 e
Inoduction 10 Data base systems - Data base system levels of abstraction m DBMS principles

f data base. Model of real world. Introduction lo data organization, information management
stem preliminary study of INGRES, ORACLE, RDBMS and DBABE. _ :
: information.

roduction 10 Geographical Information Systems: Introduction maps and spatial =9
e

|
P =
L

EEFRN Y

Computer assisted mapping and map analysis. Geographic Information Sysiems.
components of geographical Information System. Future directions and trends in GIS.
Unit-2

Data siructures for Thematic maps. Data structures {or Geographic Information Systems.
Points, lines and areas. Definitfon of a map Geographic data in the computer. File and data
processing, data basc  sbruclures, perceived structures and compuler Iepresentaﬂnn and
geographical data. Raster data structure, Vector data structures for peographical entities. Data
structures for thematic maps - The choice between raster and vector.,

Digital Elevation Models: The need of DEMs, methods of representing DEMs. Image methods,
data sources and sampling methods for DEMs,  Products that can be derived from a DEM.
Automated landform delineation from DEMs. Map projections in GIS

Unit-3

gﬁ;zghg:f ;}];e:j e?fil:ibﬁss?ﬁ :s:tnljrlﬂ?] ;1:1,::’ retrieval, J;L general approach to map overlay,
cartographic models sfdvantfges and disa%vﬁ?ammn;m ; Lml;mg SRTRTRANG Seqiencys T
i ning, : ges of cartographic modeling in land evaluation

Unit-4

?;iﬁgzﬂﬁ;ﬂﬁrm{;anld Natural Variation: Sources of error, Errors resulting from natural

e wglzf‘glﬂ: bmu,asurcn'_aenls. Errors arising through processing, problem; and ermrors
£ ¥ and boundary intersections. Errors resulting rrom rasterizing 2 vertor map

Erl"ﬂ!'_\ a&ml:iﬂtﬁd Wﬂh ﬂ\l’ﬁl’]ﬂ}" W k ” f '|-_-| d
e . networ 3. g Tl"iiLll‘E O ou el ".Eq
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: i cating
C il F o : : alvsis  and classifcaliom, allo
- Desification methods: Classifiention. Mullivarinte ana S hical Information Systcms.
Illdﬂﬂdu;l]g I '-'.‘ij.‘-'[illg_'_ closses Fupert syslems for Cicographica
u“.“"“-‘“ﬁnh methods in geopraphical informalion systems.
Utiit-5 ' . lation, global methods of
Methods of Spatjal interpolation.  The available methods for JT'ET'::]. coatial auto covariance.
Interpolation, loeation inter polators, optimal interpodation rmﬂi[“; % :;;rfij;lt]jcrp{!]Flti“” technigues.
= . s ' 4 - i i 3 i
!-H:-\f‘—‘ﬂﬂlmm of erigging to large arens, Comparing cripging with « 1. The procedure to

; j iy e B O
(Z-Im““"'"g a Geographic Information System.  Designing the necds [o
following when selling up a geographical information system, attribute tables, spatial

Tools for Map annlysis: Single maps, Map reclassilication, mmmuju?ﬁIE:Enrhr;nd Tools for map
a . a alr 3 x 4
lopological and geometric modeling and operations on -“F":“ﬂI] % ;]Fiwtﬂﬂ two maps Tools for
alveiz i L . 1 sarrelatinn nebwie : o
Analysis; Map pairs, map overlay and map modeling corr els, Index overlay madels,

muap analvsjs; Multiple maps, types of models, Boolean lpgleanss
Fuzzy logic methods,

List of Text books : AR
Principles of Geographical Information System for Land Resource Assessmenl, P ramonen
Clarendon Press, Oxford, 1986,

Geographie Information Svstems, T.R. Smith & Pigent, ]"n.ndoﬂ Pregp I

Principles of data base systems, 1.D. Ullman, Computer Science Press.

42CE17T: ROCK MECHANICS

UNIT -1 _
Scope and Imporiance,

INTRODUCTION TO ROCK MECIANICS: Deﬁnitiﬂn, : e .
development, application in mining, Discontinuities; Description of discontinuities, Fateocaction

i ispheri jeeti iscontinuiti 's shear strengih of joints.
to mapping and hemispherical projection of discontinuities, Barton’s shear strength of jo

ANALYSIS OF STRESS: Introduction, Definition and basic concepts, stress na pja_::; (twio
dimensional stress), Mohr's Circle of stress, Secondary principal stress, cquations of equilibrinm,

plane stress equations.
UNIT -2 o
ANALYSIS OF STRAIN: Introduction, Definition and basic concepts, strain in a planf&. {T‘-}fﬂ
dimensional stress), Mohr’s Circle of strain, equations of compatibility, stess-strain relationship,
basic eguations in elastic theory, plain strain equations, elasto plastic behaviour of rocks. Stress —
sirain curves of various rocks.

PHYSICAL PROPERTIES: Definition and determination of Density, hardness, porosity,

permeability, moisture content, degree of saturation. Elcctrical and thermal properties of rocks.

UNIT - 3
MECHANICAL PROPERTIES: Definition and determination of Compressive Strength,
tensile strength, shear strenpth, triaxial testing. Time dependent properties. Scaling of laboratory

data to in-situ values. Rock Indices: protodyakanoy strength index, point load strength index,

RQD.
IN-SITU STRENGTH PROPERTIES OF ROCKS: Necessity and requirement, methods of
esl, bore hole test, dilatometer test,

in-situ stress measurements, Plate load fest, cable jack 1
flatjack test, hydraulic fraciure and velocity propagation,
UNIT - 4
RHEQII,(JGIIEA{J;JIMGDEI.,S; Relationship and rate of change of stress-strain for idealizing
materials - Models representing elastic, plastic, viscous elasto plasti i i

. » PHASLC, viscous, astic, non-elastic ;
rock properties. P norclastic and rittle

UNIT - 5
STATIC AND DYNAMIC ELASTIC CONSTANTS OF ROCKS: Static: Introduction,

definition, instrument, measurement of deformation; mechanical, optical, electrical ganges
! .
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stic wave, calculation

‘ _ e Iedroduction, ela
L}rr}]. caleulation of clastic constants of rocks, Dynamic: Introc
af modulus of elastieity.

am, Balkema, 19835,

TEXT BOOKS:
196Y.

i raic erd
Stratn Mechanics in Coal Mining - Jeremie, K. L. 'T"’erjL’,RT::[cu London,
Pundamentals of Rock Mechanics - Tager & Cook, Methuen a '

REFERENCE BOOKS: sublications, 1979,
: 50 ] hlications,
Continuum Theory of rock Mechanics - Csaba Asszonyi, Transteeh Pu utukuri, Wol. T to IV,

o s 5N
Hand Book on Mechanical Properties of rocks - R.D. Lama, ¥
Transtech Publications, 1978 P :, 1979

5, &, = AT B .y ress, . :
Mechanics and Engineering - Charles Jacger, Cambridge Lml:i'til bi;ﬁ dP Brown, Kluwer Academic
Rock Mechanics for Underground Mining - 2nd edition, Brady
Publlishers, 1993 ishing Co. Pvi.
s, 1993, o , IBH Publishing

Ground Mechanics in Hard rock Mining - M. L. Jeremic, Oxford &

Lid., New Delhi, 1987, all, John wiley and
Rock Mechanies and Design of Structures in Rock - L. Obert & W.I. Duvall,

Sons, 1966, £ : 1989,

Rock Mechanics for Engincers - B, P. Verma, 2nd edition, Ir{hmm; PUE;IIEh:f;l Sins, 1989.
Introduction to Rock Mechanics - R. E. Goodman, 2nd edition, ‘I;} ]ﬂ lei:.‘f& Co. Lucknow 1981.
Ihe elements of Mechanies of Mining Ground - B. 8. Yerma Vol. I Ju 5

iy 1d John. P.
Engincering Rock Mechanies, An Introduetion to the Principles - John A. Hudson ar

Harrison Pergamon Press 1997,

42CE18T: PLANING & DESIGN OF BUILDING SERVICES

: ; e in the
Integrated design: factors affecting selection of services/systems. Provision of spac

building 1o accommodate building services. Structwral integrity of buiId:i_r_:ug services equipment.
Provisions for safe operation and maintenance.

Sound and vibration attenuation features. - : ; .
Building services engineering system for intelligent buildings: intreduction to nz?formatmn
transmission systems, communication and profection system, call systems, public address
system and Building automation/management systems. The concepts and importance nfﬁnergy'
conservation and encrgy efficiency for environmental protection, environmental proleclion and
maintenance of building services systems, selection of environmentally friendly products and
matenials used in building services systems. Co-ordination and management of design and
mstallation of various building services systcms during the design and construction stages in
particular the builder’s works. Computer-aided design and installations of building services.
Testing and commissioning of building services systems: fire safety systems, vertical
transportation equipment ventilation systems, ete, Sick building syndrome, The impacts of life-
cycle-cost on planning and implementation. An appreciation of capital and operating costs.
Implication of low cost inefficient equipment, poor installation, inadequate access for

maintenance.,

Text Books

Stein B. Reynolds I,
Buildings, 7th
Edition, Volume 1 & 2, John Wiley & Sons
Chadderton D.V. (1 991) Building Services Enpinpari 7 3

Hassan G. (1996) Building Sr:wiiﬂm Macmﬂﬁ:nemng, BB e
Greeno R. (1996) Building Services and Design, Longman

L

5. & MeGuinness W.,J, ( 1986) Mechanical and Electrical Equipment for
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E19T: DISASTER MITIGATION & MANAGEMENT
o, Cyelonie procipitation, anti-eyolones, Flood: Flood and its L ELLELLER
tases of enrthgualie, plate feetonics,
nttenundion,  dunuge
R

disnuten;
munagemnent Developing
importance of

;‘-"""!Uﬂw-'-: 5
Tood warnin
SRR pon
-!!St-'\t*:-;‘itllq:l;.tun]m;' Im“"’!- Churncteristios ol
: « rehnbiliongg T : :
ilitation and retrofitling of  structures, Pnvironmentol
[Disnster

UESCSEMONL  stud;
o n (1 - .
appropriate ltiL::?][:; computation and  preparedness.
awareness, aler TSR dar disnster mitigation, Role of muanogement Leins,
«AHETINESES and preparedness comp.
" Press, Florida, USA, 2nd

:fsﬁlgmini Rending:
RO Par Hyds
ra, Hydrology and Water Resources Engineering, CRC

Edition. K. K & {
2. N5}
<. M. Sharma, Earthe i
; 1“ % ! : - % ) A . 1 i
i s building construetion, §. K. alarin & Sons, MNe Delhi.

£, Flow it .
+ Flood protection measures, Forthgquake: €
strong  pround  motions &

;'?:u fiplgmcnmry Reading:
- K Subramand Sngi '
i g;.;g};mﬁg F:ngumcrmg Hydralapy, Tata MeGraw Hill, New Delhi.
zen qinh,; _Di:,;ut“m-}. ]I{?;qim[ugy‘ Prentice Hall of India.
Eisrrfbumm P‘:tl I Hi ster Mitigation, Preparedness, Recovery and Response, SBs I
D.P.Co Intr
- P. Coppala, 1 i i i
; ntroduction to International Disaster Management, Butterworth-Heinemanm.

. B. Friedm SRR 3
an, Practical Guide to Environmental Management, MeGraw Hill.
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