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UNIT - VII
Well Construction - Drilling Equipment used for Well Construction - Bore
log - Interpretation of Log Data.

UNIT - VIII
Saline Water Intrusion in aquifer: Occurrence of saline water intrusions,
Ghyben- Herzberg relation, Shape of interface, control of seawater intrusion.
Groundwater Basin Management: Concepts of conjunction use, Case
studies.

TEXT BOOKS:
l. Ground water Hydrology by David Keith Todd, JohnWiley & Son,

NewYork.
Groundwater by H.M.Raghunath, Wiley Eastern Ltd.

REFERENCES :

1. Groundwater Hydrology by BOWER, JohnWiley & sons.

2. Groundwater System Planning & Managemnet - R.Willes &
W.W. GYeh, Printice Hal l.

Applied Hydrogeology by C.W.Fetta, CBS Publishers & Distributers.

fi
tl'l 51

L TIP4D C
4 :t-t- 4

(s7001) GROUND WATER DE'ELO*MBNT lNo
MANAGEMENT
(ELECTTVE-rI)

UNIT - I
c cycle, origin ofground
al distribution of ground
geologic formation as

, Specific yield and Specific retention.
UNIT - iI
Ground water Movement: permeability, Darcy's law, storage coefficient.
Transmissivity, differentiar equation governing ppound water flow in threedimensions derivation, ground water flow equation in polar coordinate
system. Ground water flJw contours ttreir appiications.

UNIT - IIIa,:T:,".,: a well in confrned and unconfined aquifers
- uuputrs 

, Assumptions, Formation constants, yield
o{ aq open d well tists - Recuperation Test.
UNIT - IV
Unsteady flow towards a well - Non equilibrium equations - Theis, sorution
- Jocob and chow's simplifications, Iraky aquifeis - well Interference.
UNIT - V
Surface and subsurface rnvestigaiion: Surface methods of exproraiion -Electrical resistivity and seismic refraction methods. subsurface methods _
Geophysical logging and resistivity logging. Aeriar phorogrammetry
applications along with case Studies in suusurrace InvestigatiJn.
UNIT - VI

ncept of.artificial recharge _ recharge
GIS and RemoteSensing inArtificial

Case studies.
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(s7002) ADVANCED STRUCTURAL DESTGN
(ELECTTVE-rr)

UNIT - I
Design and Detailing of Cantilever Types Retaining Walls - principles of
Counterfort Retaining Walls.

UNIT - II
Design of Circular Rectangular Water Tanks.

UNIT - III
Design of Bunkers and Silos.

UNIT _ IV
Designof RCCChimneys

UNIT - V
Design of Concrete Bridges - IRC Loading - Design of Slab Bridge.

UNIT - YI
Design of T:Beam Girder Bridge.

UNIT - VII
Design of Steel Bridges - Loadings - Design of Plate Girder Bridges.

UNIT - VIII
Design of Steel Gantry Girders.

TEXTBOOKS:
1. Advanced Reinforced Concrete Structures by Vargheesh, Pranties

Hall of IndiaPvt. Ltd.
2. Reinforced Concrete Structures Vol. 2 by B.C. Punmia, Ashok

Kumar Jain andArun Kumar Jain, Laxmi, Fublications Pvt. Ltd.,
NewDelhi.

REF'ER.ENCES :
1. Essentials of Bridge Engineering by D. John Son Victor, Oxford

and IBM Publication Co., Pvt. I-td.
2. Reinforced Concrete Design by S.U. Fillai and D" Menon, Tara Mc.

Ghrawhil I Publishing Company.
Codes : R.elevant IS : Codes.
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(s7003) ELEMENTS OF EARTHQUAKE ENGINEERING
(ELECTIVE.II)

UNIT.I
Engineering Seismology: Earthquake phenomenon cause of earthquakes-

Faults- Plate tectonics- Seismic waves- Terms associated with earthquakes-

Magnitude/Intensity of an earthquake-scales-Energy released-Earthquake

measuring instruments-seismoscope, Seismograph, acceletograph-strong

ground motiohs- Seismic zones of India.

UNIT . II
Theory of Vibrations: Elements of a vibratory system- Degrees of Freedom-

Continuous system-Lumped mass idealization-Oscillatory motion-Simple

Harmonic Motion-Free vibrationof single degreeof freedom (SDOF) system-

undamped and damped-critical damping-Logarithmic decrement-Forced

vibrations.

UNIT - III

systems.

UNIT - IV
Introduction to earthquake
regular and irregular confi
loads-basic load combina
analysis-factors in seismic analysis-equivalent lateral force method'

UNIT - V
Reinforced Concrete Buildings: Principles of earthquake resistant deign of
RC members- Structural models for frame buildings- IS code (IS 1893) based

methods for seismic design- rofitting- Vertical irregularities- Plan

configuration problems- Determination of design lateral forces- Equivalent

lateral force procedure- Lateral distribution ofbase shear.

UNIT - VI
Masonry Buildings: Introduction- Elastic pro

Categories of masonry buildings- Behaviour
masoffy walls- Behaviour of walls- Box act

I

C
4
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infill walls' Improving seismic behaviour of masoru.y:buildings- Load
combinations andpermissible stresses- Seismic designrequirementJ-Laterar
load analysis of masonry buildings.

UNIT - VII

UNIT - VIII

TEXTBOOKS:
I Earthquake Resistant Design of structures _ S. K. Duggal, Oxford
University Press
2 Earthquake Resistant Design of structures _ pankaj Agarwal and
Manish Shrikhande, prentice Hall of Indiapvr. Ltd.
REFERENCE BOOKS
l. Seismic Design of Reinforced Concrete and Masonry Building _ T.

Paulay and M.J.N. priesrly, John Wiley & Sons
2. Masory and rimber structures including earthquake Resistant Design

-Anand S.Arya, Nem chand & Bros
3. Earthquake -Resistant Design of Masonry Building _Miha

Tomazevic, Imperial college pr'ess. :

4- Advanced Reinforced concrete Design - p. c varghese. prentice Hall
of IndiaPvt. Ltd.

5. Earthquake Tips - Learning Earthquake Design and Construction
C.V.R.Murty

REFERENCE CODES:
1. IS: 1893 (Part-l) -2o02."Citeria for EarrhquakeResisrant- Desigh
of structures." B.I.S., New Delhi.
2. rs:4326-r993, " Earthquake Resistant Design and construction of
Buiiding", Code of pracrice B.I.S., New Delhi.
3- IS: 13920-1993, i' Ductile detailing of concrete structures subjecred
to seismic force" - Guidelines, B.I.S., New Delhi.
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(57004) WATERSIIED MANAGEMBNT
(ELECTTVE-II)

UNIT.I
TINTRODUCTION: Concept of watershed development, objectives of
watershed development, need for watershed develop{.}ent in,India,
Inte grated and multidisc ip linary ap pro ach for watershed mana ger.rlent.

UNIT.II
CHARACTERISUCS OF WATERSHED : size, shape; physiography, slope,

climate, drainage, land use, vegetation, geology and soils, hydrology and

hydrogeology, socio-economic characteristics, basic data on watersheds.

UNIT.ITI
Watershed delineation - Runoff Computations from a watershed - Flood

Frequency Analysis - Gumbell, Log Pearson and Weibull lvfiethods of
Analysis.

UII[T.IV
PRINCIPLES OFEROSION: Types of erbsion, factors affecting erosion,

effects of erosion on land fertility and land capability, estimation of soil loss

due to erosion, Universal sbil loss equation.

MEASUR-ES TO CONTROL EROSION: Contour techniques, ploughing,

furrowing, trenching, bunding, terracing, gully control, rockfill dams,

brushwood dam, Gabion.

UNIT.V
WATER HARVESTING: Rainwater Harvesting, catchment harvesting,

harvesting structures, soil moisture conservation, check dams, artificial
recharge, farm ponds, percolation tanks.

UNIT.VI
FOREST AND GRASS LAND MANAGEMENT: Interpretation of Satellite

Imageries- Land use and Land Cover. Land capability classification,
management of forest, agricultural, grassland and wild land. Reclamation of
saline and alkaline soils.

,.ti
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UNIT.VII
ECOSYSTEM MANAGEMENT: Role of Ecosystem, crop husbandry, soil
eruichment, inter, mixed and strip cropping, cropping pattern, sustainable
agriculture, bio-mass management, dry land agriculture, Silvi pasture,
holticulture, social forestry and afforestation.

UNIT.VIII
Planning of watershed management activities, peoples participation,
preparation of action plan, administrative requirements- Reservoir Routing..

TEXT BOOKS:
l. Watershed Management by JVS Murthy, - NewAge International
Publishers.

2. Water Resource Engineerihg by R.Awurbs and Wp James, - prentice

Hall Publishers.

REFERENCE:
1. Land and Water Management by VVN Murthy, - Kalyani publications.

2. Irrigation and Water Management by D.K.Majumdar. printice Hall
oflndia.

CIVIL ENGINEERING 2OO9-2OIA

JAWAHARLAL NEHRU TECHNOLOGICAL I'JNIVERSITY

ITYDERABAI)

IV Year B.Tkrh. C.E. I -Sem

(57005)'.GIS AI\D
UNIT - I

L TIPID C

3 ll-l- 3

REMOTE SENSING

.Introduction to Photogrammetry: Principle and types of aerial photogaphs'

stereoscopy, Map Vs Mosaic, ground control, Parallax measurements for

height, determinations. :

UNIT - II
Remote Sensing - I: Basic concepts and foundation of iemote sensing -
elements involved in remote sensing, electromagnetic Spectrum' remote

sensing terminologY and units.

UNIT - III
Remote Sensing - II: Energy resources, energy interactions with earth

surface features and atmosphere, resolution, sensors and satellite visual

interpretation techniqires, basic elements, converging evidence'

interpretation for terrairt evaluation, spectral properties of water bodies'

introduction to digital data bnalysis

UNIT - IV
Geographic Information system: Intr-oduction, Gls.definition and

terminology, GIS categories, cornponents of GI$ fundamental operations

of GIS, A 0reoretical frarirework for GIS-

UNIT - V
Types of data representation: Data collection and input oVerview, data input

and output. Keyboard entry and coordinate geometry procedure, manual

digitizing and scanning,Raster GIS, Vector GIS -Fite management, Spatial

-d-ata - Layer based GIS, Featule based GIS papplng' 
, , .. .

UNIT _ VI
GIS Spatial Analysis: Cornputational Analysis Methods (CAM)' Visual

Analysis Methods CVAM), Data storage-vector data storage, attribute data

storage, overview of the data manipulation and analysis. Integrated analysis

ofthe spatial and attribute data.
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UNIT - VII
water Resources Applications-I: Land use/Land cover in water resources,
Surface water mapping and inventory, Rainfall - Runoff reiations and runoff
potential indices of watersheds, Flood and Drought impact assessment and
monitoring, Watershed.management for sustainable development and
rilatershed characteristics.

UNIT - VIII
Water Resources Applications - II: Reservoir sedimentation, Fluvial
Geomorphology, water resources management and monitoring, Ground Water
Targeting, Identification of sites for artificial Recharge structdres, Drainage
Morphometry, Inland water quality survey and management, water:depth
estimation and bathymetry. .

TEXT BOOKS:
l. Remote Sensing and its applications by LRA Narayana University

Press 1999.

2. Principals of Geo physical Information Systems - peter ABurragh
and RachaelA. Mc Donnell, OxfordPublishers 2004.

REFERENCES:
1. Concepts &Techniques of GIS by C.p.LoAlbert, K.W. yonng,

Prentice Hall (India) Publications.
2. Remote Sensing and Geographical Information systems by M.Anji

Reddy JNTU Hyder abad 2U)1, B.S.Publications.
3i. GIS by Kang - tsung chang, TMH Publicarions & Co.,
4. Basics of Remote sensing & GIS by S.Kumar, Laxmi Publications.
5. Fundamental of GIS by Mechanical designs John Wiley & Sons.

CIVIL ENGINEERING 2OO9-20 I,O
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(57006) PAVEMENT DESIGN
UNIT - I
Factors Affecting Pavement Design- Variables Considered in Pavement

Design, Types of Pavements, Functions of Individual Layers, Classification

of Axle Types of Rigid Chassis and Articulated Commercial Vehicles, Irgal
Axle and Gross Weights on Single and Multiple Units, Tire Pressure, Contact

Pressure, EAL and ESWL Concepts, Traffic Analysis: AfiT, tr qp1, Lu"O
Factor, Growth Factor, Lane, Directional Distributions & Vehicle Damage

Factors, Effect of Transient & Moving Loads.

UNIT - II
Stresses In Paver-nents: Vehicle-Pavement lnteraction: Transient, Random

& Damping Vibrations, Steady State of Vibration, Experiments on Vibration,

Stress Inducing Factors in Flexible and.Rigid pavements

UNIT.III
Stress In Flexible Pavements: Visco-Elastic Theory and Assumptions,

Layered Systems Concepts, Stress Solutions for One, Two and Three

Layered Systems, Fundamental Design Concepts

UNIT - IV
Stresses In Rigid Pavements: Westergaard's Theory and Assumptions,

Stresses due to Curling, Stresses and Deflections due to Loading, Frictional

Stresses, Stresses in Dowel Bars & Tie Bars

UNIT - V
Material Characteristics: CBR and Modulus of Subgrade Reaction of Soil,

Mineral aggregates - Blending of aggregates, binders, polymer and rubber

rnodified bitumen, Resilient, Diametral Resilient and Complex (Dynamic)

Moduli of Bituminous Mixes, Permanent Deformation Parameters and other

Properties, Effects and Methods of Stabilisation and Use of Geo Synthetics.

UNIT. VI
Design Of Flexible Pavements: Flexible Pavement Design Concepts,

.{,sphalt Institute's Methods with HMA iind other Base Combinations,

www.jntuworld.com
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AASHTO,IRCMethods,

UNIT. VII
Design Of Rigid Pavements: Calibrated Mechanistic Design process, pCA,
AASHTO & IRC Specifications, Introduction to prestressed and
Continuously Reinforced Ceinent Conclete Psvement'Design.

TJNIT - VIN
Design of Pavement - Pavement design for low volume roads. Rural road
designs - code ofpractices.

REFERENCES:
l. Design of Functional Pavemenrs, Nai C. Yang, McGraw Hill publications

2. Concrete Pavemeuts, AF Stock, Elsevier, Applied Science publishers

3. Principles of Pavement Design:, Yoder.J. & Witzorac Mathew, W. John
Wiley & Sons Inc

4. PavementAnalysis & Design. Yang H. Huang, prentice Hall Inc.

5. Pavement ahd Surfacings for Highway & Airpors, Micheal Sargious,
Applied Science Publishers Limited.

6 IRC Codes for Flexible and Rigid Pavements design

ENGINEERING 2OO9-20IO
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.[V Year B.Tbch. C.E. I -Sem L TIPID C
3 u-t- 3

(s7007) ESTIMATTNG AND COSTTNG
I'NIT - I
General items of work in Building - Standard Units Principles of working
out quantities foi detailed and abstract estimates -Approximate method of
Estimating. Earthwork for roads and canals

UNIT - II
. Detailed Estimates of Buildings.

UMT - III
Earthwork for roads and canals

UNIT . IV
Rate Analysis - Working out data for various items of work over head and

contingent charges.

UNIT -V
Reinforcement bar bending and bar requirement schedules.

, UNIT.VI
I Contracts - Types of contracts - Contract Documents - Conditions of
contract.

[]NIT - VII
Valuation of buildings.

UNIT . VIII
Standardspecificationsfordifferentitemsofbuildingconstruction.

TEXT BOOKS
l. Estimating and Costing by B.N. Dutta, UBS publishers, 2000.

2. Estimating and Costing by GS. Birdie

REFERENCFS :

l. Standard Schedule ofrates and standard data book by public works

department.
2. I. S. 1200 ( Parts I to XXV - 1974l method of measurementof building

and Civil Engineering works - B:I.S.)
3. Estimation, Costing and Specifications by M. Chakraborthi; Iaxmi
publications.
4. NationalBuildingCode
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(s7008) WATER RESOURCES PLANNING AND
MANAGEMENT (ELECTIVE.IID

UNIT - I
Introduction: concepts of systems analysis, definition, systems approach
to water resources'planning and management, role of optimization models,
objective function and constraints, types of optimization techniques.

UNIT - II
Lirrapogamnugl:FmnulatimlirrcrgogranrningmodelsgaphicalnEftodsinplexnnffnd
applicationoflirrarpogrammingin waf€rrcscurcs.

UNIT - III
Linear programming - II: Revised simplex method, duality in linear
programming, sensitivity and past optimality analysis.

UNIT - IV
Dynamic programming: Belman's principles of optirnality fotwmd'and
backward recursive dynamic.programming; case of dimensionality,
application of dynamie programming for resource allocation.

UNIT - V
NonJinear optimatizationtechniques: Clerical of method optimization, Kuch-
Tucleer, gradential based research techniques for simple unconstfained
optimization.

UNIT - VI
Simulation: application of simulation techniques in water resources.

UNIT - VII
Water -resources economics: Principles of Economics analysis, benefit cost
analysis- Multi-purpose Projects - CostAllocation among various Projects

- Alternative Single Projecr Socio economic intuitional and pricing of
water resources.

UNIT _ VIII
Water resources management: Planning of reservoir system, optimal
operation of single reservoir system, allocation of water resburces, optimal
cropping pattern, conjunctive use, of surface and sub-surface water
resources.

TEXT BOOKS:
1. Wa Vedula & Mujumdar - Tata

Mc
2. Wa &Lee. Oxford Publishers 2005.

.REFERENCE:
1. Optimal design of water distribution networks P.R.Bhave, Narosa
Prhliqhino hnrrqe ?OOa

CIVIL ENGINEERINC 2OO9-2OIO

JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY

IIYDERABAI)

IVYearB.Tech. C.E. I -Sem L TIPTD C
4 U-l- 4

(57009) FINITE ELEMENT METHODS (BLECTIVE'IID
UNIT - I
Introduction to Finite Element Method - Basic Equations in Elasticity -

equation - concept of plane stress - plane strain advantages and

disadvantages of FEM.

UNIT - II
Element shapes - nodes - nodal degree of freedom - strain displacement

relations.

UNIT - III
Finite ElementAnalysis (FEA) of - one dimensional problems - Bar element

- Shape functions stiffness matrix - stress - strain

UNIT - IV
FEA Beam elements - stiffness matrix - shape function - continuous beams'

UNIT - V
FEA Two dimessional problem - csT - LST element - shape function -
stress - strain.

UNIT - VI
Lagrangian - Serenalipity elements - Hermit polynomials - regular, hregular

2 D & 3D - Element -shaPe functions.

UNIT - VII
lsoparametric formulation - concepts of, isoparametric elements for 2D

anaiysis -formulation of CST element,4 -noded and 8-noded iso-parametric

quadril ateral elements.

UI\IT-VItr
Solution Techniques: Numerical Integration, Static condensation, assembly

of 
"1.*"rrr, 

and solution techniques for static loads'

TEXTBOOK:
l. Finite element analysis by S.S. Bhavakatti-New age infernational
' publishers
3. . Finite element method by logan daryl

REFEREIT{CES:

l. Finite element method by chandrupatta, belegunda

2. Finite element analysis by p. seshu, TMH

C
4
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(s7010) DTSASTER

Unit-I

MANAGEMENT AND MITIGATION
(ELECTTvE-rrD

Unit -V
Emer
l. ement_ Three Stages

2.
3.

Unit -VI
Natural Disaster Reduction & Management
a) Provision of Immediate relief ireasures to disaster affected peopreb) Prediction of Hazards & Disasters
c) Measures of adjustment to natural hazards
Unit -VII
Pi:g:l Y*""eement- An integrated approach for disaster preparedness,
mlngatlon dg awareness

h Engineering Council
i. National Standards Committee
Integrated Planning- Contingency management preparedness _
a) Education on disasters
b) Cornmunity involvement
c) Jh9 adjgltmgnt of Human population to Natural hazards & disasters

Role of Media

I Yg:qWlrNga"ncies tike IINCRD, rDNDR., wHo, UNESCO,
TINICEF,TINEP

CIVIL ENGINEERINC 2OO9-2OI O

Unit -II
al hazards and Disasters
rds- Planetary Hazar ds/
- Planetary Hazards_

Unit -III

Unit -IV

soil Erosion:- Mechanics & forms of Soil Erosion- Factors & causes ofSollErosron- Conservation measures of Soil g.;sioo, Chemical h^r;;iJ

www.jntuworld.com
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Unit -V[I
a. A regional survey of Land Subsidence, Coastal Disaster, Cyclonic
Disaster & Disaster in Hills with particular reference to India
b. Ecological planning for sustainability & sustainable development in

India- Sustainable rural development: A Remedy to Disasters -Role
of Panchayats in Disaster mitigations

c. Environmental policies & programmes in India- Institutions &
National Centres for Natural Disaster reduction, Environmental
kgislations in India, Awareness, Conservation Movement, Education
& training

TEXT BOOK:
Disaster Mitigation: ExperiencesAnd Reflections by Pardeep Sahni

REFERENCES
I R.B.Singh (Ed) Environmental Geography, Heritage Publishers

NewDelhi,t990
2 Savinder Singh Environmental Geography, Prayag Pustak Bhawan,

1997

3 Kates,B.I & White, GF The Environment as Hazards, oxford, New
Yorh 1978

4 R.B. Singh (Ed) Disaster Managernent, RawatPublication, New
Delhi,2000

5 H.K. Gupta (Ed) Disaster Management, UniversitersPress, India,
N3

6 R.B. Singh, Space Technology for Disaster Mitigation in India
(INCED), University of Tokyo, 1994

7 Dr. Satender , Disaster Management t in ltrills, Concept Publishing
Co., NewDelhi,2Q03

8 A.S. AryaAction PlanFor Earthquake,Disaster, Mitigation in V.K.
Sharma (Ed) Disaster Management IlPAPublication New Delhi,
tw

9 R.K. Bhandani An overview on Natural & Man rnade Disaster &
their Reduction, CSIR, New Delhi

l0 M.C. Gupta Manuals on Natural Disaster management in India,
National Centre for Disaster Management, IIPA, New Delhi, 2001

CIVIL ENGINEERING 2OO9-20 IO

JAWAHARLAL NEHRU TECHNOLOGICAL T.DIIVERSITY
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(s7011) ADVANCED FOUNDATION ENGINEERING

-I
ion-Bearing capacity of Footings subjected to Eccentric and

lilined loading - Meyerhoff 's, Hansen's, Vesic theories - Foundations on

layered soils.

-II
Elastic settlement of Footings embedded in sands and clays of Infinite

ickness -Footings on soils of Finite thickness-Schmertamaunn's method,

method.

UNIT - III
Pile Foundations - static and dynamic methods-pile groups-negative skin

ftiction-under reamed piles.

UNIT - IV
Settlement of Pile groups resting in sands and clays -laterally loaded piles-

ultimate capacity of laterally loaded piles.

UNIT - V
Laterall Earth pressures-Rankine - Coloumb's and graphical methods -
Stability of cantilever and counterfort retaining walls, Reinforced earth

retaining walls.

IINIT - VI
Cantilever sheet piles and anchored bulkheads, Earth pressure diagram -

Determination of Depth of embedment in sands and clays - Timbering of
trenches- Earth pressure diagrams - Forces in struts.

UNIT - VII
Caissons and well foundations: Types of caissons - well foundations -

Different shapes of wells - Components of wells - functions and Design -
Design Criteria - Sinking of wells - lateral stability by Terzaghi's analysis.

UNIT . VIII
Foundations in Expansive soils - Problems in Expansive soils - Mechanism

of swelling-Swell Pressure and Swelling potential-Heave-foundation
practices-Sand cushion-CNS technique - under - reamed pile Foundations

- Granular pile. - anchor technique, stabilization of expansive soils.

I
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TEXT BOOKS:

1 Das, B.M., - ( I 999) Principles of Foundation Engineering -4'h edition

PWS Publishing, SingaPore.

2 Bowles, J.E., (1988) FoundationAnalysis and Design - 4'h Edition,

McGraw-Hill International.

3 Geotechnical Engineering : Principles and practices of soil mechanics

and foundation Engineering by VNS Murthy, Taylor & Francis Group

REFERENCE BOOKS:

I Geotechnical Engineering by c. venkataramah, NewAge International

Pvt.Ltd, Publishers (2002).

2 Analysis and Design oftSubstructures - Swami Saran, Oxford & IBH

Publishing Company Pvt.Ltd ( 1998).

3 Basics and Applied Soil Mechanics by Gopal Ranjan & ASR Rao,

New Age International Pvt.Ltd, Publ ishers (2002).

CIVIL ENGINEERING 2OO9.2OI O

JAWAIIARLAL NEINU TECHNOIOGICAL I.JMVERSITY
'I{TDERABAI)
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( 57601) CONCRETE AND HIGHWAY MATERIALS LAB

I. ROAD AGGREGATES:

rl. Aggregate Crushing value

'?,,, Aggregate ImPact Test,

3. Specific Gravity and Water Absorption'

4. Attrition Test

5. Abrasion Test.

6. Shape tests

II. BITUMINOUS MATERIALS:
i. Penetration Test.

Z DuctilitY Test.

I.
4.

Softening Point Test.

Flash and fire Point tests.

CENGNT AI.{D CONCRETES :

TESTS ONCEMENTS:

Normal Consistency of fineness of,cement'

Initial setting time and final setting time of cement'

Specific gravity and soundness of cement'

Compressive strength of cement.

Workability test on concrete by compaction factor, slump and

Vee-bee.

Youngis modulus and compressive strength of concrete'

Bulking of sand.

Non-Destructive testing on concrete (for demonstration)

Itr.

l.
)
J.

5.

4.

6.

7.

8.
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LAB

c
2

LIST OF EXPERIMENTS
I Determinarion of pH and Turbidity
2. Determination of Conductivity and rotal dissorved sorids (organic

and Inorganic)

3. DeterminarionofAlkalinity/Acidity.

4. Determination of Chlorides.
5. Determination of iron.

6. Determination of Dissolve{ Oxygen. .

7. Determination of Nitrates.
8. Determination of Optimum dose of coagulant
9. Determination of Chlorine demand
10. Determination of total phosphorous.

11. Determinatio.nofB.O.D

12. DeterminationofC.O.D

13. Determination of Optimum coagulant dose.
14. Determination of Chlorine demand.

15. Presumptive coliform test.

NOTE : At least 8 of the above experiments are to be conducted.
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UNIT - I
,,Dewatering: methods of de-watering- sumps and interceptor ditches- single,

multi stage well points - vacuum well points- Horizontal wells-foundation
ins-blanket drains- criteria for selection of fill material around drains -

Electro-osmosis.

UNIT -II
Grouting: Objectives of grouting- grouts and their properties- grouting
methods- ascending, descending and stage gouting- hydraulic fracturing
in soils and rocks- post grout'test.

UNIT - III
In - situ densification methods in granular Soils:- Vibration at the ground

surface, Impact at the Ground Surface, Vibration at depth, Impact at depth.

UNIT. IV
I In- situ densification methods in Cohesive soils:- preloading or dewatering,

1 Vertical drains - Sand Drains, Sand wick geodrains - Stone and lime columns
, - thermal methods.

I]NIT - V
n'Reinforced Earth: Principles - Components of reinforced earth - factors

governing design ofreinforced earth walls - designprinciples ofreinforced
'earth walls.

,. UNIT - VI
Geosynthetics : Description, properties, functions and applications of

" { geosynthetics

'. UNIT - VII
Geoenvironmental application of geosynthetics : Geomembranes for landfi lls
and ponds, Geosynthetic clay liner, Designing with GCL;s, Filration, Erosion
control, slope protection.
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