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IV YEAR | SEMESTER
COURSE STRUCTURE

CODE.NO. SUBJECT T P C
Geotechnical engineering-I| 4+1* 0 4
Finite Element Methods in Civil engineering 4+1* 0 4
Remote Sensing and GIS Applications 4+1* 0 4
Environmental Engineering — Il 4+1* 0 4
ELECTIVE I 4+1* 0 4
Earthquake Resistant Design
Industrial Waste and Waste Water Management
Traffic Engineering
ELECTIVE - I 4+1* 0 4
Water Resources System Planning and Management
Air Pollution and Control
Ground Improvement Techniques
GIS and CAD Lab 0 3 2
Concrete and Highway 0 3 2
Engineering Lab

TOTAL 30 6 28




JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY
HYDERABAD
IV YEAR B.TECH. C.E. I-SEM T P C
4+1* 0 4
GEOTECHNICAL ENGINEERING — I

UNIT — |
SOIL EXPLORATION: Need — Methods of soil exploration — Boring and Sampling methods — Field tests — Penetration
Tests — Plate load test — Pressure meter — planning of Programme and preparation of soil investigation report.

UNIT =1

EARTH SLOPE STABILITY: Infinite and finite earth slopes — types of failures — factor of safety of infinite slopes — stability
analysis by Swedish arc method, standard method of slices, Bishop’s Simplified method — Taylor’'s Stability Number-
Stability of slopes of earth dams under different conditions.

UNIT =1l
EARTH PRESSURE THEORIES: Rankine’s theory of earth pressure — earth pressures in layered soils — Coulomb’s earth
pressure theory — Culmann’s graphical method

UNIT-IV
RETAINING WALLS: Types of retaining walls — stability of retaining walls.

UNIT -V
SHALLOW FOUNDATIONS: Types - choice of foundation — Location of depth — Safe Bearing Capacity — Terzaghi,
Meyerhof, Skempton and IS Methods

UNIT-VI
Safe bearing pressure based on N- value — allowable bearing pressure; safe bearing capacity and settlement from plate
load test — allowable settlements of structures - Settlement Analysis

UNIT -VII
PILE FOUNDATION: Types of piles — Load carrying capacity of piles based on static pile formulae — Dynamic pile
formulae — Pile load tests - Load carrying capacity of pile groups in sands and clays — Settlement of pile groups.

UNIT-VII
WELL FOUNDATIONS: Types — Different shapes of wells — Components of wells — functions and Design
Design Criteria — Sinking of wells — Tilts and shifts.

TEXT BOOKS:

1. Basic and Applied Soil Mechanics by Gopal Ranjan & ASR Rao, New Age International Pvt. Ltd, (2004).

2. Foundation Engineering by Varghese,P.C., Prentice Hall of India., New Delhi.

3. Soil Mechanics and Foundations by - by B.C.Punmia, Ashok Kumar Jain and Arun Kumar Jain, Laxmi, publications
Pvt. Ltd., New Delhi

REFERENCES:

1. Das, B.M., - (1999) Principles of Foundation Engineering —6th edition (Indian edition) Thomson Engineering

2. Bowles, J.E., (1988) Foundation Analysis and Design — 4th Edition, McGraw-Hill Publishing company, Newyork.

3. Analysis and Design of Substructures — Swami Saran, Oxford and IBH Publishing company Pvt Ltd ( 1998 ).

4. Geotechnical Engineering by S. K.Gulhati & Manoj Datta — Tata Mc.Graw Hill Publishing company New Delhi. 2005.
5. Teng,W.C — Foundation Design , Prentice Hall, New Jersy



JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY
HYDERABAD
IV YEAR B.TECH. C.E. I-SEM T P C
4+1* 0 4
FINITE ELEMENT METHODS IN CIVIL ENGINEERING

UNIT -I
Introduction: Concepts of FEM — Steps involved — merits & demerits — energy principles — Discretization — Rayleigh —Ritz
method of functional approximation.

UNIT -lI
Principles of Elasticity: Equilibrium equations — strain displacement relationships in matrix form — Constitutive
relationships for plane stress, plane strain and Axi-symmetric bodies of revolution with axi-symmetric loading.

UNIT -1l
One Dimensional FEM : Stiffness matrix for bar element - shape functions for one dimensional elements — one
dimensional problems.

UNIT =iV

Two Dimensional FEM : Different types of elements for plane stress and plane strain analysis — Displacement models —
generalized coordinates — shape functions — convergent and compatibility requirements — Geometric invariance — Natural
coordinate system — area and volume coordinates

UNIT -V

Generation of element stiffness and nodal load matrices for 3-node triangular element and four node rectangular
elements.

UNIT -VI
Isoparametric formulation — Concepts of, isoparametric elements for 2D analysis -formulation of CST element, 4 —noded
and 8-noded iso-parametric quadrilateral elements —Lagrangian and Serendipity elements.

UNIT-VII
Axi-symmetric analysis- Basic principles-Formulation of 4-node iso-parametric axi-symmetric element

UNIT-VII
Solution Techniques: Numerical Integration, Static condensation, assembly of elements and solution techniques for static
loads.

TEXT BOOK:

1. Finite Elements Methods in Engineering by Tirupati.R. Chandrepatla and Ashok
D. Belegundu - Pearson Education Publications.

2.Finite element analysis by S.S. Bhavakatti-New age international publishers

3. .Finite element analysis by David V Hutton, Tata Mcgraw Hill, New Delhi

REFERENCES:

1. Concepts and Applications of Finite Element Analysis by Robert D.Cook, David

S. Malkus and Michael E.Plesha. Jhon Wiley & Sons.

2. Finite Element analysis — Theory & Programming by C.S.Krishna Murthy- Tata Mc.Graw Hill Publishers.
3. Text book of Finite Element analysis by P.Seshu — Prentice Hall of India.



JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY
HYDERABAD
IV YEAR B.TECH. C.E. I-SEM T P C
4+1* 0 4
REMOTE SENSING AND GIS APPLICATIONS

UNIT -1
Introduction to Photogrammetry: Principle and types of aerial photographs, stereoscopy, Map Vs Mosaic, ground control,
Parallax measurements for height, determinations.

UNIT —1I
Remote Sensing — I: Basic concepts and foundation of remote sensing — elements involved in remote sensing,
electromagnetic spectrum, remote sensing terminology and units.

UNIT =1l

Remote Sensing — II: Energy resources, energy interactions with earth surface features and atmosphere, resolution,
sensors and satellite visual interpretation techniques, basic elements, converging evidence, interpretation for terrain
evaluation, spectral properties of water bodies, introduction to digital data analysis.

UNIT = IV
Geographic Information System: Introduction, GIS definition and terminology, GIS categories, components of GIS,
fundamental operations of GIS, A theoretical framework 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 — File management, Spatial data — Layer
based GIS, Feature based GIS mapping.

UNIT — VI

GIS Spatial Analysis: Computational Analysis Methods(CAM), Visual Analysis Methods (VAM), Data storage-vector data
storage, attribute data storage, overview of the data manipulation and analysis. Integrated analysis of the spatial and
attribute data.

UNIT = VII

Water Resources Applications-I: Land use/Land cover in water resources, Surface water mapping and inventory, Rainfall
— Runoff relations and runoff potential indices of watersheds, Flood and Drought impact assessment and monitoring,
Watershed management for sustainable development and Watershed characteristics.

UNIT - VIII

Water Resources Applications — II: Reservoir sedimentation, Fluvial Geomorphology, water resources management and
monitoring, Ground Water Targeting, ldentification of sites for artificial Recharge structures, Drainage Morphometry,
Inland water quality survey and management, water depth estimation and bathymetry.

TEXT BOOKS:

1. Remote Sensing and its applications by LRA Narayana University Press 1999.
2. Principals of Geo physical Information Systems — Peter A Burragh and Rachael
A. Mc Donnell, Oxford Publishers 2004.

REFERENCES:

1. Concepts & Techniques of GIS by C.P.Lo Albert, K.W. Yonng, Prentice Hall (India) Publications.

2. Remote Sensing and Geographical Information systems by M.Anji Reddy JNTU Hyderabad 2001, B.S.Publications.
3. GIS by Kang — tsung chang, TMH Publications & Co.,

4. Basics of Remote sensing & GIS by S.Kumar, Laxmi Publications.

5. Fundamental of GIS by Mechanical designs John Wiley & Sons.



JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY
HYDERABAD
IV YEAR B.TECH. C.E. I-SEM T P C
4+1* 0 4
ENVIRONMENTAL ENGINEERING — 1l

UNIT -1
Air Pollution — sources of pollution — Classification — effects on human beings — Global effects of Air pollution.

UNIT —1I
Air pollution Control Methods — Particulate control devices — General Methods of Controlling Gaseous Emission.

UNIT =11l
Special Treatment Methods — Adsorption — Reverse Osmosis — Defluoridation — lon exchange — Ultra Filtration.

UNIT -IV
Theories industrial waste treatment — Volume reduction — strength reduction — Neutralization — Equalization —
Proportioning — Nitrification and Denitrification — Removal of Phosphates.

UNIT -V
Solid waste Management — sources, composition and properties of solid waste — collection and handling — separation and
processing.

UNIT - VI
Solid waste disposal methods — Land filling — Incineration composting.

UNIT —VII
Hazardous Waste — Nuclear waste — Biomedical wastes — chemical wastes — Effluent — disposal and Control methods.

UNIT = VIII
Noise Pollution — effects of noise and control methods — Effluent standards — Air emission standards — Water Act — Air Act
— Environment Protection Act.

TEXT BOOKS:
1. Environmental Science and Engineering by J.G.Henry and G.W.Heinke — Person Education.
2. Environmental Engineering and Management — Dr.Suresh K.Dhameja — S.K.Kartarai & Sons 2nd Edition 2005.

REFERENCES:
1. Physico — Chemical process for waster quality control by Weber
2. Air Pollution and Control by MN Rao & H.N.Rao



JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY

HYDERABAD
IV YEAR B.TECH. C.E. I-SEM T P C
4+1* 0 4
EARTHQUAKE RESISTANT DESIGN
(ELECTIVE —I)
UNIT —1 Introduction to Structural Dynamics : — Theory of vibrations — Lumped mass and continuous mass systems

— Single Degree of Freedom (SDOF) Systems — Formulation of equations of motion — Undamped and damped free
vibration — Damping — Response to harmonic excitation — Concept of response spectrum.

UNIT -1l Multi-Degree of Freedom (MDOF) Systems : - Formulation of equations of motion — Free vibration —
Determination of natural frequencies of vibration and mode shapes — Orthogonal properties of normal modes — Mode
superposition method of obtaining response.

UNIT — Il Earthquake Analysis : - Introduction — Rigid base excitation — Formulation of equations of motion for SDOF
and MDOF Systems — Earthquake response analysis of single and multi-storyed buildings — Use of response spectra.

UNIT — IV Codal Design Provisions : - Review of the latest Indian seismic code 1S:1893 — 2002 (Part-I) provisions for
buildings — Earthquake design philosophy — Assumptions — Design by seismic coefficient and response spectrum
methods — Displacements and drift requirements — Provisions for torsion.

UNIT — V Earthquake Engineering : - Engineering Seismology — Earthquake phenomenon — Causes and effects of
earthquakes — Faults — Structure of earth — Plate Tectonics — Elastic Rebound Theory — Earthquake Terminology —
Source, Focus, Epicenter etc - Earthquake size — Magnitude and intensity of earthquakes — Classification of earthquakes
— Seismic waves — Seismic zones — Seismic Zoning Map of India — Seismograms and Accelegrams.

UNIT — VI  Codal Detailing Provisions : - Review of the latest Indian Seismic codes 1S:4326 and 1S:13920 provisions
for ductile detailing of R.C buildings — Beam, column and joints

UNIT — VIl Aseismic Planning : - Plan Configurations — Torsion Irregularities — Re-entrant corners — Non-parallel
systems — Diaphragm Discontinuity — Vertical Discontinuities in load path — Irregularity in strength and stiffness — Mass
Irregularities — Vertical Geometric Irregularity — Proximity of Adjacent Buildings.

UNIT — VIl Shear walls : - Types — Design of Shear walls as per 1S:13920 — Detailing of reinforcements.

TEXT BOOKS:
1. Dynamics of Structures — Clough & Penzien, McGraw Hill — International Edition.
2. Earthquake Resistant Design of Structures — Pankaj Agarwal & Manish Shrikhande — Printice Hall of India, New Delhi

REFERENCES:

1. Dynamics of Structures by A.K.Chopra — Pearson Education, Indian Branch, Delhi.
2. Earthquake Tips by C.V.R.Murty, I.I.T. Kanpur.

3. Structural Dynamics by Mario Paaz.

IS Codes: 1S:1893, 1S:4326 and 1S:13920.



JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY

HYDERABAD
IV YEAR B.TECH. C.E. I-SEM T P C
4+1* 0 4
INDUSTRIAL WASTE AND WASTE WATER MANAGEMENT
(ELECTIVE —I)

UNIT — |
Quality requirements of boiler and cooling waters — Quality requirements of process water for Textiles — Food processing
and Brewery Industries — Boiler and Cooling water treatment methods.

UNIT -1l
Basic Theories of Industrial Waste water Management — Volume reduction — Strength reduction — Neutralization —
Equalization and proportioning. Joint treatment of industrial wastes and domestic sewage — consequent problems.

UNIT =1l
Industrial waste water discharges into streams. Lakes and oceans and problems.

UNIT - IV
Recirculation of Industrial Wastes — Use of Municipal Waste Water in Industries.

UNIT -V
Manufacturing Process and design origin of liquid waste from Textiles, Paper and Pulp industries, Thermal Power Plants
and Tanneries, Special Characteristics, Effects and treatment methods.

UNIT - VI
Manufacturing Process and design origin of liquid waste from Fertilizers, Distillers, and Dairy, Special Characteristics,
Effects and treatment methods.

UNIT = VII
Manufacturing Process and design origin of liquid waste from Suger Mills, Steel Plants, Oil Refineries, and
Pharmaceutical Plants, Special Characteristics, Effects and treatment methods.

UNIT — VI
Common Effluent Treatment Plants — Advantages and Suitability, Limitations, Effluent Disposal Methods.

TEXT BOOK:
1. Waste Water Treatment by M.N. Rao and Dutta, Oxford & IBH, New Delhi.

REFERENCES:
1. Liquid waste of Industry by Newmerow.
2. Water and Waste Water technology by Mark J. Hammer and Mark J. Hammer (Jr).



JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY
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IV YEAR B.TECH. C.E. I-SEM T P C
4+1* 0 4
TRAFFIC ENGINEERING
(Elective — 1)

UNIT-I: TRAFFIC CHARACTERISTICS:
Basic characteristics of Traffic- Volume, Speed and Density- Relationship among Traffic parameters.

UNIT-Il: TRAFFIC MEASUREMENT:

Traffic Volume Studies-Objectives- Types of Volume Studies —Concept of PCU- Data Collection and Presentation —
Speed Studies — Types of Speeds- Objectives of Speed Studies- Methods of Conducting speed studies- Data collection
and Presentation- Statistical Methods for Analysis of Speed Data.

UNIT-IIl: HIGHWAY CAPACITY:
Definition of Capacity — Importance of capacity — Factors affecting Capacity- Concept of Level of Service-
Different Levels of Service- Concept of Service Volume- Peak Hour Factor.

UNIT-IV: PARKING STUDIES:

Types of parking facilities — Onstreet and Off Street Parking Facilities- Parking Studies- Parking Inventory
Study — Parking Survey by Patrolling Method- Analysis of Parking Data and parking characteristics-Multi Story
Car Parking Facility-Design standards.

UNIT-V: TRAFFIC CONTROL & REGULATION:

Traffic Problems in Urban areas- Importance of Traffic Control and regulation- Traffic Regulatory Measures-
Channelisation- Traffic Signals- Saturation Flow - Signal Design by Webster Method — Signhal Phasing and Timing
Diagrams.

UNIT-VI: TRAFFIC & ENVIRONMENT:
Detrimental effect of traffic on environment — Air Pollution — Pollutants due to Traffic — Measures to reduce
Air Pollution due to Traffic- Noise Pollution — Measures to reduce Noise Pollution.

UNIT-VII: TRAFFIC SIGNS AND ROAD MARKINGS:
Types of Traffic Signs- cautionary,Regulatory and Informative Signs- Specifications- Pavement markings- Types of
Markings — Lane markings and Object markings- Standards and Specifications for Road Markings.

UNIT-VIII: HIGHWAY SAFETY:
Problem of Highway Safety — Types of Road accidents- Causes — Engineering Measures to reduce Accidents-
Enforcement Measures — Educational Measures- Road Safety Audit- Principles of Road Safety Audit.
TEXT BOOK:
1. Traffic Engineering and Transportation planning — LK kadiyali — Khanna publishers.
REFERENCES:-
1 Transportation Engineering — An Introduction — C. J. Khisty, Prentice Hall
2. Principles of Transportation Engineering — Partha Chakroborthy, Animesh Das — Prentice Hall of India.

3. Fundamentals of Transportation Engineering - C.S. Papacostas, Prentice Hall( India).
4. Highway Engineering and Traffic Analysis-Mannering and Kilareski, John wiley Publications.



JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY

HYDERABAD
IV YEAR B.TECH. C.E. I-SEM T P C
4+1* 0 4
WATER RESOURCES SYSTEM PLANNING AND MANAGEMENT
(ELECTIVE 1)

UNIT -1
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 -1l
Linear programming —I: Formulation linear programming models, graphical method, simplex method, application of Linear
programming in water resources.

UNIT =1l
Linear programming — II: Revised simplex method, duality in linear programming, sensitivity and past optimality analysis.
UNIT - IV

SDynamics programming: Belman'’s of principles of optimality forward and backward recursive dynamic programming,
case of dimensionality, application of dynamic for resource allocation.

UNIT -V
Non-linear optimatization techniques: Clerical of method optimization, Kuch-Tucleer, gradential based research
techniques for simple unconstrained optimization.

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

UNIT = VII
Water —resources economics: Principles of Economics analysis, benefit cost analysis socio economic intuitional and
pricing of water resources.

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

TEXT BOOKS:
1. Water Resources System Analysis — Vedula & Mujumdar — Tata Mc.Graw Hill Company Ltd. 2005.
2. Water Resources Economics - James & Lee. Oxford Publishers 2005.

REFERENCES:
1. Optimal design of water distribution networks P.R.Bhave, Narosa Publishing house 2003.



JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY
HYDERABAD
IV YEAR B.TECH. C.E. I-SEM T P C
4+1* 0 4
AIR POLLUTION AND CONTROL
(ELECTIVE )

UNIT - |
Air Pollution — Definitions, Scope, Significance and Episodes, Air Pollutants — Classifications — Natural and Artificial —
Primary and Secondary, point and Non- Point, Line and Areal Sources of air pollution- stationary and mobile sources.

UNIT =i
Effects of Air pollutants on man, material and vegetation: Global effects of air pollution — Green House effect, Heat
Islands, Acid Rains, Ozone Holes etc.

UNIT-1I
Thermodynamics and Kinetics of Air-pollution — Applications in the removal of gases like SOx, NOx, CO, HC etc., air-fuel
ratio. Computation and Control of products of combustion.

UNIT = IV
Meteorology and plume Dispersion; properties of atmosphere; Heat, Pressure, Wind forces, Moisture and relative
Humidity, Influence of Meteorological phenomena on Air Quality-wind rose diagrams.

UNIT-V
Lapse Rates, Pressure Systems, Winds and moisture plume behaviour and plume Rise Models; Gaussian Model for
Plume Dispersion.

UNIT-VI
Control of particulates — Control at Sources, Process Changes, Equipment modifications, Design and operation of control.
Equipment’s — Settling Chambers, Centrifugal separators, filters Dry and Wet scrubbers, Electrostatic precipitators.

UNIT - VII
General Methods of Control of NOx and Sox emissions — In-plant Control Measures, process changes, dry and wet
methods of removal and recycling.

UNIT — VI
Air Quality Management — Monitoring of SPM, SO; NO and CO Emission Standards.

TEXT BOOKS:
1. Air pollution By M.N.Rao and H.V.N.Rao — Tata Mc.Graw Hill Company.
2. Air pollution by Wark and Warner.- Harper & Row, New York.

REFERENCE:
1 An introduction to Air pollution by R.K. Trivedy and P.K. Goel, B.S. Publications.
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IV YEAR B.TECH. C.E. I-SEM T P C
4+1* 0 4
GROUND IMPROVEMENT TECHNIQUES
(ELECTIVE )

UNIT — |
Dewatering: methods of de-watering- sumps and interceptor ditches- single, multi stage well points - vacuum well points-
Horizontal wells-foundation drains-blanket drains- criteria for selection of fill material around drains —Electro-osmosis .

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

UNIT =1l
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
In — situ densification methods in Cohesive soils:— preloading or dewatering, Vertical drains — Sand Drains, Sand wick
geodrains — Stone and lime columns — thermal methods.

UNIT -V
Stabilisation: Methods of stabilization-mechanical-cement- lime-bituminous-chemical stabilization with calcium chloride,
sodium silicate and gypsum

UNIT - VI
Reinforced Earth: Principles — Components of reinforced earth — factors governing design of reinforced earth walls —
design principles of reinforced earth walls.

UNIT - VII
Geosynthetics : Geotextiles- Types, Functions and applications — geogrids and geomembranes — functions and
applications.

UNIT - VIII
Expansive soils: Problems of expansive soils — tests for identification — methods of determination of swell pressure.
Improvement of expansive soils — Foundation techniques in expansive soils — under reamed piles.

TEXT BOOKS:
1. Hausmann M.R. (1990), Engineering Principles of Ground Modification, McGraw-Hill International Edition.
2. Purushotham Raj. Ground Improvement Techniques, Laxmi Publications, New Delhi

REFERENCES:

1. Moseley M.P. (1993) Ground Improvement, Blackie Academic and Professional, Boca Taton, Florida, USA.

2. Xanthakos P.P, Abramson, L.W and Brucwe, D.A (1994) Ground Control and Improvement, John Wiley and Sons,
New York, USA.

3. Robert M. Koerner, Designing with Geosynthetics, Prentice Hall New Jercy, USA
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IV YEAR B.TECH. C.E. I-SEM T

GIS AND CAD LAB.

GIS:

SOFTWARE :
1. Arc GIS 9.0
2. ERDAS 8.7
3. Mapinfo 6.5

Any one or Equivalent.

EXCERCISES:

1. Digitization of Map/Toposheet

2. Creation of thematic maps.

3. Study of features estimation

4. Developing Digital Elevation model

5. Simple applications of GIS in water Resources Engineering & Transportation Engineering.

CAD:
SOFTWARE:
1. STAAD PRO or Equivalent

EXCERCISIES:

1. 2-D Frame Analysis and Design

2. Steel Tabular Truss Analysis and Design
3. 3-D Frame Analysis and Design

4. Retaining Wall Analysis and Design

5. Simple tower Analysis and Design

TEXT BOOK:

1. Concept and Techniques of GIS by C.P.L.O. Albert, K.W. Yong, Printice Hall Publishers.
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IV YEAR B.TECH. C.E. I-SEM T
0
CONCRETE AND HIGHWAY ENGINEERING LAB.
I. ROAD AGGREGATES:
. Aggregate Crushing value
. Aggregate Impact Test.
. Specific Gravity and Water Absorption.
. Attrition Test
. Abrasion Test.
. Shape tests
. BITUMINOUS MATERIALS :
. Penetration Test.
. Ductility Test.
. Softening Point Test.
. Flash and fire point tests.
Ill. CEMENT AND CONCRETES :
TESTS ON CEMENTS :
. 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.
. Young’s modulus and compressive strength of concrete.
. Bulking of sand.
. Non-Destructive testing on concrete (for demonstration)
IST OF EQUIPMENT:
. Apparatus for aggregate crushing test.
. Aggregate Impact testing machine
. Pycnometers.
. Los angles Abrasion test machine
. Deval’s Attrition test machine
. Length and elongation gauges
. Bitumen penetration test setup.
. Bitumen Ductility test setup.
. Ring and ball apparatus
10. Penskey — Morten’s apparatus
11. Vicat's apparatus
12. Specific gravity bottle.
13. Lechatlier's apparatus.
14. Slump and compaction factor setups
15. Longitudinal compresso meter and 16. Rebound hammer, Pulse velocity machine.
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