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(20A01503) BUILDING MATERIALS AND CONSTRUCTION

Course Objectives:

To teach various types of building materials their manufacturing process and utilisation in 
low-cost housing techniques
To teach the functions and manufacturing process of glass and plastic materials that are 
commonly used in building construction
To teach various types of thermal and acoustic insulation materials used in building 
construction
To teach the functions and importance of various structural components
To teach in detail about the materials like paints and floor finishes meant for interior 
works

Course Outcomes:
Identify the alternate waste and sustainable materials for low-cost housing construction as 
per appropriate standards
Understand the properties and utilisation of glass and plastic materials in building 
construction 
Evaluate various types of thermal and acoustic insulation materials
Identify various structural components and their functions
Understand the finishing works meant for flooring, roofs and walls 

UNIT I
INTRODUCTION TO BUILDING MATERIALS:
Traditional &OrganicBuilding Materials Stone Dressing of Stones Modern Building
Materials Bricks Manufacturing process Ceramic Products Manufacturing Process 
Building Materials for Low Cost Housing Utilisation of Wastes for Alternative Building 
Materials Sustainable Materials in Construction, Concepts of energy efficient building envelopes 
as per ECBC National Standards.
UNIT II
GLASS:Introduction to Fenestration - Functions of Glass in Buildings Constituents and 
Classification of Glass Manufacturing Process Properties of Glass Common Types of Glass 
Special Glass Advantages and Disadvantages of Glass National Standards such as ECBC.
PLASTIC: Introduction Polymerisation Classification of Plastics Commonly Used Plastics 
Moulding and Fabricating for Plastic Products Applications Advantages Disadvantages 
Intelligent Use of Plastics in Buildings National Standards such as ECBC.
UNITIII
INSULATING MATERILAS: Thermal Insulating Materials: Introduction Thermal Insulation 

Heat Transfer Fundamentals Thermal Properties of Insulating Materials Selection of 
Insulating Materials Classification of Insulation materials Reflective Insulation Systems 
Commonly Used Building Insulation Materials Insulation that Should not be Used National 
Standards such as ECBC.
Sound Insulating Materials: Introduction Basics of Acoustics Sound Absorption or Insulation 
Green Insulation Cool Roof, Green Roof, Power Roof National Standards such as ECBC.
UNIT IV
STRUCTURAL COMPONENTS: Foundations classification of Foundations consideration in 
selection of foundation types Masonry Brick and block walls Cavity walls Damp proof 
courses and membranes Mortars Arches and openings Windows Glass and glazing Doors 
Stairs Types and Applications Cladding to external walls Flat roofs Dormer windows 
Formwork & Scaffolding Precast concrete frames Portal frames Types components Framed
structures components construction Procedure  Panel walls National Standards such as ECBC
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UNIT V
INTERNAL CONSTRUCTION AND FINISHES:Internal elements Internal walls 
Construction joints Internal walls, fire protection separating walls Partitions Plasters and 
plastering Domestic floors and finishes Sound insulation Timber, concrete and metal stairs
Internal doors Door sets Fire resisting doors Plasterboard ceilings Suspended ceilings Paints 
and painting Components of Paints Types of Paint Considerations in Selecting Paints Cement 
Paints Oil Paints Emulsion Paints Whitewash  and Colourwash Application of Paints 
Distempers Varnishes Safety Joinery production Composite boarding National Standards 
such as ECBC

Textbooks:
1. Building Materials by M.L.Gambhir, TMH Pubilishers 2017 edition 
2. Building material by S K Duggal New Age International Publishers; Fifth Edition
3. Building Construction by B.C.Punmia, Ashok Kumar Jain and Arun Kumar Jain - Laxmi 

Publications (P) ltd., New Delhi 11th edition
4. A Textbook on building construction by S.K.Sharma, S.ChandPubilishers 2016 edition

Reference Books:
1. Building construction by W.B.Mckay, Vol. I, II, III & IV Pearson Publications, 2013 edition.
2. Building materials by S.C.Rangawala, CharotarPubilishing House, Anand- India. 
3. Building Construction by S.C.Rangawala, CharotarPubilishing House, Anand- India
4. Building Construction by P.C. Varghese, Prentice-Hall of India private Ltd, New Delhi.
5. ECBC (Energy Conservation Building Code).BEE (Bureau of Energy Efficiency) Manuals 

on Energy efficient building envelope concepts.

Online Learning Resources:
https://nptel.ac.in/courses/105102088
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UNIT1

BASICBUIDINGMATERIALS

STONE:

• Stonehasbeenusedasabuildingmaterialforthousandsofyears.

Ithasbeenrecognisedasamaterialofgreatdurability.

Thestonesareobtainedfrom thethreenaturallyoccurringrocktypes:

• Igneous

• Sedimentary

• metamorphic

Igneous -Hardandnon-porousrockformedfrom thesloworquick

coolingofmoltenmagma.Thebestexampleisgranite.

Sedimentary -Softandfairlyporousrockformedfrom depositsof

erodedpre-existingrockthatsettledinlayersmostlyonseabeds,and

becamecompacted.Thebestexamplesaresandstoneandlimestone.

Metamorphic -Hardandnon-porousrockformedfrom pre-existingrock

thathasbeenalteredbyintenseheatorpressure.Thebestexamplesare

marbleandslate.
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CHARACTERISTICSOFAGOOD BUILDINGSTONE

Appearance: 

• BuildingStonesusedforthefaceworkofthebuildingshouldhave

fine,compacttexture.

• Lightcolouredstoneisusuallypreferredasdarkcoloursareprone

tofadeoutwithtime.

• Theyshouldbefreefrom clayholes,bandsorspotsofcolour.

Workability:

• Stonesaresaidtobeworkableifthewokwhichisinvolvedintheir

cutting,dressingandshapingisconsideredaseconomicaland

easytoconduct. 

Strength:

• Stonesusedinconstructionshouldbestronganddurableto

withstandthedisintegratingactionofweather.

• Stoneswithcompactfinecrystallinetextureare

stronger. Compressivestrength ofbuildingstonesinpractice,

rangebetween60to200N/mm2.

Hardness: 

• Whenstonesareutilizedfor floors, pavements,aprons

of bridges and weirsofrivers,thestonesaresubjectedtoabrasive

forceswhicharecausedbythewearandfriction.

• Hencethestoneswhicharetobeusedinsuchplacesshouldbe

testedforhardness.
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Structure:

• Astonewhenbroken,shouldnotbedullinappearanceandshould

showuniformityof texture.

• Itshouldbefreefrom cavities, cracks,andpatchesoflooseorsoft

material.Stratifications,whichareusuallyfoundinsedimentary

rocksshouldnotbevisibletonakedeye.

Weathering:

• Itistheextenttowhichthefaceofastoneresiststheactionof

weather. Stoneswithgoodweatheringpropertiesonlyshouldbe

usedintheconstructionofimportantbuildings.

STONEMASONRY

• Stonemasonryisatypeofbuildingmasonryconstructionthat

usesstonesandmortar.

• Thisconstructiontechniqueisusedforbuildingfoundations,

floors,retainingwalls,arches,wallsandcolumns.

• Thestonesusedformasonryconstructionarenaturalrocks.

Thesenaturalrocksarecutanddressedintopropershapeinorder

touseitinmasonryconstruction.

• Stonesareoneofthemostdurableandstrongbuildingmaterials.

TYPESOFSTONEMASONRY

ThetwomainclassificationsofStoneMasonryare:

• RubbleMasonry
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• AshlarMasonry

1.RubbleMasonry

• Thisisthestonemasonrytypewherestonesemployedareeither

undressedorroughlydressed.Thesemasonryconstructionsdo

nothaveauniform thickness.

Thestrengthoftherubblemasonryisdependentonthe

• QualityofMortarUsed

• Properfillingofmortarbetweenthestonespacesandjoints

Rubblemasonrycanbeagainclassifiedinto

a.CoursedRubbleMasonry

b.UncoursedRubbleMasonry

A.CoursedRubbleMasonry

• Incoursedrubblemasonryconstruction,thestonesinaparticular

courseareinequalheights.Thestoneshenceusedpossess

differentsizes.Inthistype,allthecoursesdonothavesame

height.

• Thistypeiscommonlyemployedintheconstructionofpublic

buildings,abutments,residentialbuildingsandpiersofordinary

bridges.

B.UncoursedRubbleMasonry

• Anuncoursedrubblemasonryisthecheapestandroughestform

ofstonemasonryconstruction.Theseconstructionusestonesof

variedshapeandsize.

• Thestonesaredirectlytakenfrom thequarrycalledasundressed

stoneblocks.Thecoursesisnotmaintainedregularlyinthis
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methodofconstruction.Initiallylargerstonesarelaidfirst.

• Thespacesbetweenthem arefilledwithspallsorsneeks.
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Thisisdividedintotwotypes:

• Random UncoursedRubbleMasonry

• SquareUncoursedRubbleMasonry

Random UncoursedRubbleMasonry:Inthistype,theweakcornersand

edgesofthestoneareremovedwiththehelpofamason’shammer.At

thequoinsandjambs,biggerstonesareemployedinordertoincrease

thestrengthofthemasonry.

SquareUncoursedRubbleMasonry:Here,thestonesaremaderoughly

squareshapeandusedinconstruction.Thefacingstonesareprovideda

hammer-dressedfinish.Largerstonesareusedasquoins.Chipsarenot

usedasbedding.

C.PolygonalRubbleMasonry

• Here,thestonesformasonryareroughlyshapedintoirregular

polygons.Thestonesarethenarrangedinsuchawaythatit

avoidsverticaljointsinthefacework.Breakthejointsaspossible.

Useofstonechipstosupportthestones.

D.FlintRubbleMasonry

• Inareaswhereflintisavailableplenty,aflintrubblemasonryis

employed.

• Flintsareirregularlyshapednodulesofsilica.Theyareextremely

hardbutbrittleinnature.

• Thethicknessoftheflintstonesvariesfrom 8to15cm.Their

lengthvariesfrom 15to30cm.
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E.DryRubbleMasonry

• Thesearerubblemasonryconstructionperformedwithouttheuse

ofmortar.Smallspacesarefilledwithsmallerstonepieces.Itis

usedinpitchingtheearthendamsandthecanalslopes.

2.AshlarMasonry

• Ashlarmasonryisconstructedusingaccuratelydressedstones

thatpossessuniform andfinejoints.

• Thethicknessofthejointsrangesabout3mm whichisarrangedin

variouspatterns.

• Thesizeofthestoneblocksmustbeinproportionwiththe

thicknessofthewalls.

Thevarioustypesofashlarmasonryare:

• AshlarFineMasonry

• AshlarBlockinCourse

• AshlarChamferedMasonry

• AshlarRoughTooledMasonry

• RockorQuarryFacedMasonry

1.AshlarFineMasonry

• Inashlarfinemasonryconstruction,eachstoneiscutintouniform

size andshape,almostrectangularinshape.

• Thisshapehenceprovidesperfecthorizontalandverticaljoints

withthe adjacentstones.

• Anashlarfinemasonryconstructionisverycostly.
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2.AshlarRoughMasonry

• Thistypehasstoneswhosesidesarefinelychisel-dressed.

• Thefaceofthestonesismaderoughbymeansoftools.

3.RockandQuarryFaced

• Thismasonrytypehasa25mm widestripmadebyachiselplaced

aroundtheperimeterofeverystone.Theremainingportionofthe

faceisleftinthesameform asitisreceived.

4.AshlarBlockinCourseMasonry

• Thistypeisacombinationofashlarmasonryandrubblemasonry.

Thefacesworkofthemasonrystonesiseitherroughtooledor

hammerdressedstones.Thebackingofthewallmaybedonein

rubblemasonry.

5.AshlarChamferedMasonry

• Astripisprovidedasshowninthefigurebelow.Butthesidesare

chamferedorbeveledatanangleof45degreesbymeansofa

chiselatadepthof25mm.

BRICKS

• A brick isatypeofblockusedtobuildwalls,pavementsandother

elementsinmasonry construction. 

• Bricks arelaidincoursesandnumerouspatternsknownasbonds,

collectivelyknownas brickwork,andmaybelaidinvariouskinds

ofmortartoholdthe bricks togethertomakeadurablestructure.
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CHARACTERISTICSOFGOODQUALITYBRICK

1.Colour

• Colouristheprimarythingwhichdescribestheaesthetic

appearance ofthebrickanditisoneoftherequirementsofgood

brickmasonry.

• Thecolourisattainedbyburningofclay.Weknowthatbricksare

manufacturedbyheating differenttypesofclay.

• Thebrickshouldhavedeepredorcherishcolourasameasureof

uniform chemicalcomposition.

2.SizeandShape

• Thebricksshoulduniform rectangularsurfacesandthese

surfacesshouldbeparalleltoeachother.Thebricksshouldhave

sharperedges.

3.Crushingstrength

• Themaincharacteristicsofgoodbrickearthinstrength pointof

viewiscrushingstrengthofbricks.

• Crushingstrengthisanimportantpropertyforcheckingthequality

ofbricks.Thecrushingstrengthofbricksshouldnotbelessthan

10N/mm².

4.WaterAbsorption

• Thewaterabsorptionshouldnotexceed20percentofitsdry

weightwhenthebrickisimmersedinwaterfor24hours.
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MANUFACTURINGOFBRICKS

• Themanufacturingprocessofbricksinvolvesthefollowingsteps

(1)Preparationofclay

(2)Moulding

(3)Drying

(4)Burning.

(1)PreparationofClay:

Theclayforbricksispreparedinthefollowingorder:

(i)Un-Soiling:

Thetoplayerofsoil,about200mm indepth,istaken

outandthrownaway.Theclayintopsoilisfullofimpuritiesandhenceit

istoberejectedforthepurposeofpreparingbricks.

(ii)Digging:

• Theclayisthendugoutfrom theground.Itisspreadonthe

levelledground,justalittledeeperthanthegenerallevelofground.

Theheightofheapsofclayisabout600mm to1200mm.

(iii)Cleaning:

• Theclay,asobtainedintheprocessofdigging,shouldbecleaned

ofstones,pebbles,vegetablematter,etc.Iftheseparticlesarein

excess,theclayistobewashedandscreened.

(iv)Weathering:

• Theclayisthenexposedtoatmosphereforsofteningormellowing.

Theperiodofexposurevariesfrom fewweekstofullseason.
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(V)Tempering:

• Thewaterinrequiredquantityisaddedtoclayandthewholemass

ispressedunderthefeetofmenorcattle.

• Formanufacturinggoodbricksonalargescale,thetemperingis

usuallydoneinapugmill.

• Atypicalpugmillcapableoftemperingsufficientearthforadaily

outputofabout15000to20000bricks.

(2)Moulding:TheFollowingarethetwowaysofmoulding:

(i)Handmoulding:

• Inhandmoulding,thebricksaremouldedbyhandi.e.,manually.It

isadoptedwheremanpowerischeapandisreadilyavailablefor

themanufacturingprocessofbricksonasmallscale.

• Themouldsarerectangularboxeswhichareopenattopand

bottom.Theymaybeofwoodorsteel.

Thebrickspreparedbyhandmouldingareoftwotypes:

(a)Ground-mouldedbricks

(b)Table-mouldedbricks.
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a)Groundmouldedbricks: 

• Thegroundisfirstmadelevelandfinesandissprinkledoverit.

Themouldisdippedinwaterandplacedovertheground.The

lumpoftemperedclayistakenandisdashedisthemould.

• Theclayispressedinthemouldinsuchawaythatitfillsallthe

cornersofthemould.Thesurplusclayisremovedbywooden

strikeorframedwithwire.Astrikeisapieceofwoodormetal

withasharpedge.Itistobedippedinwatereverytime.

• Themouldisthenliftedupandrawbrickisleftontheground.

• Theprocessisrepeateduntilthegroundiscoveredwithraw

bricks.Thelowerfacesofgroundmouldedbricksareroughand

itisnotpossibletoplacefrogonsuchbricks.

• Afrogisthemarkofdepthabout10mm to20mm whichisplaced

onrawbrickduringmoulding.

TableMouldedBricks:

• Theprocessofmouldingofbricksisjustsimilarasabove.Butin

thiscase,themouldstandsnearatablesize2m x1m.Thebricks

aremouldedonthetableandsendforfurtherprocessofdrying.

• However,theefficiencyofthemouldergraduallydecreases

becauseofstandingatsomeplaceforalongerduration.The

costofabrickisalsoincreasedwhentablemouldingisadopted.

ii)MachineMoulding:

ThemouldingmayalsobeachievedbymachinesItprovesto

beeconomicalwhenbricksinhugequantityaretobemanufacturedat

thesamespotinashorttime.Itisalsohelpfulformouldinghardand

strongclay.
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Thesemachinesarebroadlyclassifiedintwocategories:

(a)Plasticclaymachines

(b)Dryclaymachines.

a)PlasticClayMoulding

• Suchmachineconsistsofarectangularopeninghavinglengthand

widthisequaltoanordinarybricks.Thepuggedclayisplacedin

themachineanditcomesoutthroughtherectangularopening.

• Thesearecutintostripsbythewirefixedattheframe.The

arrangementismadeinsuchawaythatthestripsthicknessis

equaltothatofthebricksareobtained.Soitisalsocalledas

‘WIRECUTBRICKS’.

b)DryClayMachinemoulding:

• Inthesemachines,thestrongclayisfinallyconvertedintoa

powderedform.Asmallquantityofwateristhenaddedtoform a

stiffplasticpaste.

• Suchpasteisplacedinmouldandpressedbythemachinetoform

dryandwell-shapedbricks.Theydonotrequiretheprocessof

drying.

3)Drying:

• Thedampbricks,ifburnt,arelikelytobecrackedanddistorted.

• Hencethemouldedbricksaredriedbeforetheyaretakenforthe

nextoperationofburning.

• Fordrying,thebricksarelaidlongitudinallyinstacksofwidthequal

totwobricks.Astackconsistsofeightortentiers.

(4)Burning:

• Thisisaveryimportantoperationinthemanufactureofbricks.

• Itimpartshardnessandstrengthtothebricksandmakesthem

denseanddurable.
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• Thebricksshouldbeburntproperly.Ifbricksareover-burnt,they

willbebrittleandhencebreakeasily.Iftheyareunder-burnt,they

willbesoftandhencecannotcarryloads.

TYPESOFBONDSINBRICKWORK

Themostcommonlyusedtypesofbondsinbrickmasonryare:

– Stretcherbond

– Headerbond

– Englishbondand

– Flemishbond

1.Stretcherbond

• Longernarrowfaceofthebrickiscalledasstretcherasshownin

theelevationoffigurebelow.

• Stretcherbond,alsocalledasrunningbond,iscreatedwhenbricks

arelaidwithonlytheirstretchersshowing,overlappingmidway

withthecoursesofbricksbelowandabove.

• Wallsconstructedwithstretcherbondsarenotstableenoughto

standaloneincaseoflongerspanandheight.

• Theyneedsupportingstructuresuchasbrickmasonrycolumnsat

regularintervals.

• Stretcherbondsarecommonlyusedinthesteelorreinforced

concreteframedstructuresastheouterfacing.

• Othercommonapplicationsofsuchwallsaretheboundarywalls,

gardensetc.

2.Headerbond

• Headeristheshortersquarefaceofthebrickwhichmeasures

9cm x9cm.Headerbondisalsoknownasheadingbond.

• Inheaderbonds,allbricksineachcourseareplacedasheaderson
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thefacesofthewalls.
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3.EnglishBond

• Englishbondinbrickmasonryhasonecourseofstretcheronly

andacourseofheaderaboveit,i.e.ithastwoalternatingcourses

ofstretchersandheaders.

4.FlemishBond

• Flemishbond,alsoknownasDutchbond,iscreatedbylaying

alternateheadersandstretchersinasinglecourse.

• ThedisadvantageofusingFlemishbondisthatconstructionof

Flemishbondisdifficultandrequiresgreaterskilltolayitproperly 

• Flemishbondshavebetterappearancebutareweakerthan

Englishbondsforloadbearingwallconstruction.

• Thenextcourseofbrickislaidinsuchawaythatheaderliesin

themiddleofthestretcherinthecoursebelow,Everyalternate

courseofFlemishbondstartswithheaderatthecorner.

Flemishbondsareclassifiedas:

SingleFlemishBond

• SingleFlemishbondisacombinationofEnglishbondandFlemish

bond.Inthistypeofconstruction,thefrontexposedsurfaceofwall

consistsofFlemishbondandthebacksurfaceofthewallconsists

ofEnglishbondineachcourse. 

DoubleFlemishBond

• DoubleFlemishBondhasthesameappearancebothinthefront

andbackelevations,i.e.eachcourseconsistsofalternateheader

andstretcher.Thistypeofbondingiscomparativelyweakerthan

Englishbond.
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• Asporcelaintilesarefiredinhighertemperatureandfinergrainis

used,thistypeoftilesis denser, lessporous andmoreresistant

to moisture and stains thanceramictiles.

• Thesecharacteristicsmadethistilessuitabletousebothindoor

andoutdoortilingwork.

CAVITYWALL

• Cavitywallisawallconsistingoftwoseparatewallscalledskins

orleavesofmasonryseparatedbyanairspaceandjoined

togetherwithmetaltiesatsuitableintervals.

HOLLOW BLOCKWALL

• Hollowblockwallsarewidelyusedinloadbearingandnonload

bearingwallsinwhichhorizontalandverticalreinforcementbars

areembeded.

TILES

• Tileisamanufacturedpieceoffiredclay,stoneorconcrete.Itis

mainlyusedforcoveringwalls,floor,roof,andornamentalor

architecturaldesignpurpose.Mostly,ithas squareandrectangular

shape.

TYPESOFTILES

CeramicTiles

• Theingredientsoftheceramictilesare clay, sand, andother

naturalsubstances.

• Ceramictilesarecommonlyusedtilesinresidentialbuilding

projects.Thesearemainlyusedininteriorwallsandfloors
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MosaicTiles

• Mosaictilesaremadeofporcelainandclaycomposition.

• Thistypeoftilesaredecorativepiecesandcommonlyused

in bathrooms, kitchen backsplash,andsmallcounterspacearea.

PorcelainTiles

• Porcelaintilesareactuallytheceramictiles.

• Thematerialusedtomakeceramictilesalsousedfor

making porcelain tiles.

• Buttheclaygrainusedtomakeporcelaintilesisfinerthanthe

ceramictiles.Itisalsofiredinhighertemperaturethanthe

ceramictiles.

SAND

• Sand isa granular materialcomposedoffinely

divided rock and mineral particles.Itisdefinedbysize,beingfiner

than gravel andcoarserthan silt.

NaturalSourcesofSand:

• Thesandparticlesconsistofsmallgrainsofsilica(SiO2).Itis

formedbythedecompositionofsandstonesduetovariouseffects

ofweather.

(1)PitSand:

•  Itisexcavatedfrom adepthofabout1m to2m from groundlevel.

Thepitsandconsistsofsharpangulargrainswhicharefreefrom

salts 

(2)RiverSand:

• Thissandisobtainedfrom banksorbedsofrivers.Theriversand

consistsoffineroundedgrainsprobablyduetomutualattrition

undertheactionofwatercurrent.
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• Thecolourofriversandisalmostwhite.Asriversandisusually

availableincleancondition,itiswidelyusedforallpurposes.

PROPERTIESOFGOODSAND

Thefollowingarethepropertiesofgoodsand:

• Itshouldbechemicallyinert.

• Itshouldbecleanandcoarse.Itshouldbefreefrom anyorganicor

vegetablematter.Usually3to4%clayispermitted.

• Itshouldcontainsharp,angular,coarseanddurablegrains.

• Itshouldnotcontainsaltswhichattractmoisturefrom the

atmosphere.

• Itshouldbewellgradedi.e.,shouldcontainparticlesofvarious

sizesinsuitableproportions.

• Thefinenessmodulusofsandshouldbebetween2and3.
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UNIT2

BINDINGMATERIALS

DEFINITION:

• Bindingmaterialorcementingmaterialcanbedescribedasa

materialwithadhesiveandcohesiveproperties,whichmakeit

capableofbondingmineralfragmentsintoacompactwhole.

PROPERTIESANDCHARACTERISTICSOFBINDINGMATERIALS:

• Themainqualitythatbindingmaterialshouldpossessisadhesion.

Goodbindingmaterialshouldprovidegoodadhesiontobuilding

units(bricks,Stonesetc).

• Bindingmaterialshouldbewaterresistant.Itshouldhavethe

capabilityofresistingthepenetrationofwater.

• Mortarshouldbeeasilyworkableinthesitecondition.

• Itshouldpossesshighdurability.

BINDINGMATERIAL:CEMENT

Agoodcementshouldhavethefollowingproperties:

• Providesstrengthtomasonry.

• Stiffensorhardensearly.

• Possessesgoodplasticity.

• Easilyworkable.
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GYPSUM

• Gypsum isasoftsulfatemineralcontainingCalcium sulfate

dihydrate(CaSO4:2H2O).

• Itisfoundintheform ofrockinnaturehavingwhitecolour.

• Itiswidelyusedinfertilizers,moulds,sculpturesandasaplaster

material.

GYPSUM PLASTER

• Gypsum plasterisawhitecementingmaterialmadebypartialor

completedehydrationofthemineralgypsum,commonlywith

specialretardersorhardenersadded. 

• Whendrygypsum powderismixedwithwateritgetshardened.

Thismaterialcanbeappliedoverblock,brickor concrete surface

toform asmoothsurface.

• Itisavailableinreadytouseformatanddoesnotneedsand.Only

theadditionofwaterisrequired.

PROPERTIESOFGYPSUM PLASTER

• Itislight-weightandhenceitsusageforplasteringdoesnot

increasethe structuralload onthebuilding.

• Gypsum plasterdoesnotshrinkduringdrying.

• Itislesspronetocracks.

• Gypsum plasterpreventsrustingofmetalfittingslikepipesand

increasestheirdurability.

• Gypsum plasterhaslowthermalconductivityandensuresenergy

andpowersaving.

• Gypsum plastergiveshightensileandflexuralstrength.
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• Gypsum plastersets,ordries,quickly.

• Gypsum containsnearly50percentwater,whichaccountsfor

gypsum plaster'sfireresistance

BUILDINGPRODUCTSMADEOFGYPSUM

Plasterboard:

• Plasterboardisusedforpartitionsandtheliningofwalls,ceilings,

roofsandfloors.

• Plasterboardhastheabilitytoresistshocksandhumidity.Gypsum

isavitalingredientinmodernplasterboard.

Decorativeplaster:

• Dehydratedplasterpowder,mixedwithwater,isusedtolinebrick

andblockwallsandceilings,aswellasforelaborateandbeautiful

decorations.

• Thisgypsum plasteriswidelyknownasplasterofParis

Buildingplaster:

Gypsum plasteriswidelyusedforwallsandceilings.Itisa

highperformingandeasytoapplymaterialwithaquicksettingtime,

whichfacilitatesthebuilding’sconstruction.

Plasterblock

• Gypsum blocksareusedforindoorpartitionsandgypsum tilesfor

ceilings.

• Gypsum blocksareeasytoinstallquickly.Theyareusedin

particularforwallsthatneedtoprovideahighlevelofpassivefire

protection.
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USESOFGYPSUM

• Gypsum isnon-combustibleand containscrystalwater.These

superior qualitiesareusedinbuildingelementsthatpreventafire

from spreadingforupto4hours.

• Gypsum providessoundinsulation.Gypsum boards,usedaspart

ofinsulationmaterials,provideasoundbarrierbetweenroomsand

spaces.

• Gypsum hasalowthermalconductivity.Whenusedwithinsulation

materialsforwallsandlinings,itcantrapheatinroomsand

buildings.

• Gypsum canimprovetheimpactresistanceofareasthatneed

strongwalls,suchas schools,publicbuildingsandhospital

corridors.

• Gypsum iseasytoinstallandtodisassemble.Attheendofuseit

canbecompletelyrecycledintonewgypsum products.

LIME

• Lime isa calcium-containing inorganic mineralcomposedprimarily

of oxides,and hydroxide,usually calcium oxide and/or calcium

hydroxide.

• Limeisthehigh-temperatureproductwhichisobtainedfrom

calcinationoflimestone.

• Iftherockcontainsatleast50percentcalcium carbonate,thenit

iscalledasalimestone.
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MANUFACTURINGOFLIME

TheFollowingarethethreedistinctoperationsinvolvedinthe

manufactureprocessoffatlime:

1.CollectionofLimeStones

2.CalcinationofLimeStones

3.SlakingofBurntLime.

1.CollectionofLimeStones:

• Thelimestonesofrequiredqualityarecollectedatsiteofwork.

Forfatlime,thepercentageofimpuritiesinlimestonesshouldnot

exceed5percent.

• Itisdesirabletousecomparativelypurecarbonateoflimeinthe

manufacturingprocessoffatlime.

2.CalcinationofLimeStones:

• Thecalcinationorburningoflimestonestobrightredheatisthe

nextimportantoperation.

• Thefuelrequiredforcalcinationoflimestonesmayconsistof

charcoal,coal,firewoodorcoalashes.

• Theinitialfiringisachievedwiththehelpoffewchipsofdrywood

orcow-dungcakes.

• Asincaseofbricks,theburningoflimestonescanbeachieved

eitherinclampsorkilns.Theclampsaretemporarystructures

Theburningoflimestonesisthuscarriedoutinoneofthefollowing:

• a)Clamps

• b)Intermittentkilns

• c)Continuouskilns
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a)Clamps:

• Thegroundislevelledandcleaned.Thelimestonesandfuelare

placedinalternatelayers,iffueliswood.Butiffuelisofcoalor

charcoal,thelimestonesandfuelaremixedtogetherandplacedin

aheapform.

b)IntermittentKilns:

• Thetwoimportanttypesofintermittentkilnsisdiscussedhere.

• Theintermittentkilninwhichalternatelayersoflimestoneand

fuelarearranged.Suchakilnisknownastheintermittentflame

kiln.

• Thetopofkilniscoveredwithun-burntmaterial.

• Thekilnisignitedfrom bottom andlimestonesareallowedto

burnforabout3daysorso.Thekilnisthencooledandunloaded.

Theprocessisthenrepeated.

• Theintermittentkilninwhichfuelisnotallowedtocomeinto

contactwithlimestones.Suchakilnisknownastheintermittent

flarekiln.

• Arougharchofselectedbigpiecesoflimestonesisformedand

smallerpiecesoflimestonesarepackedoverthisarch.

• Thefuelisplacedbelowthearchandwhenitisignited,onlyflame

comesintocontactwithlimestones.

• Whenlimestonesaresufficientlyburnt,thekilniscooledand

unloaded.Theprocessisthenrepeated.Thistypeofkilniseasy

tomanage.
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• Theflarekilnproduceslimeofbetterqualitybecausethelime

stonesarenotincontactwiththefuelandthefinishedproductis

notmixedwithashes.

c)ContinuousKilns:

• Thetwoimportanttypesofcontinuouskilnsisdiscussedhere.

• Thekilnispartlyunderthegroundandpartlyabovetheground.

• Aloadingplatform isprovidedatthetop

• Thecontinuouskilninwhichmixtureoflimestonesand fuelis

fedfrom thetop.Suchakilnisalsoknownasthecontinuous

flamekiln.

• Thecontinuouskilninwhichfuelisnotallowedtocomeinto

contactwithlimestones.Itisknownasthecontinuousflarekiln.

• Thiskilnconsistsoftwosections–upperandlower.Theupper

sectionservesasstorageoflimestones.Thelowerportionis

providedwithfire-bricklining.

• Whilestartingthekiln,asmallquantityoffuelismixedwith

limestoneandignited.Thefuelisthenfedthroughshaftsaround

theupperandlowersectionsofkiln.

• Thefeedingoflimestonesisdonefrom openingattop.The

removalofcalcinedmaterialisdonethroughagratingplacedat

thebottom ofkiln.Aroofisprovidedatthetoptoprotectthekiln

3.SlakingofBurntLime:

• Thequicklimeisobtainedbyburningoflimestonesslakeswhen

exposedtotheatmosphere.Thisisknownasthenaturalslaking

orairslakinganditisaveryslowprocess.Hencetheslakingis

achievedbyaddingwatertoquicklime.
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Followingarethetwomethodsofslaking:

a)Slakingtopaste

b)Slakingtopowder.

a)SlakingtoPaste:

• Inthismethod,thequicklimeisspreadinalayerof150mm depth

inawoodenormasonrybasin.Thewateristhenaddedin

sufficientquantitysoastosubmergequicklime.

• Itisfoundthatthequantityofwaterrequiredisabout2½to3

timesthevolumeofquicklime.Theexcesswaterretardsslaking

andlittlewaterresultsinunsatisfactoryslaking.

• Thewatershouldbeaddedatatimeanditshouldnotbeadded

afterthetemperaturehasrisen.

• Thebasiniscoveredwithwoodenplankstopreserveheatandto

ensureproperslakingoftheentiremassofquicklime.

• Thestirringisnotnecessaryandslakingiscompletedinaboutten

minutesorso.

b)SlakingtoPowder:

Thismaybeachievedinoneofthefollowingtwoways:

• (i)Thequicklimeisbrokenintopiecesofsizenotmorethan50

mm.Itisthencarriedinabasketandthebasketisimmersedin

waterforfewseconds.Itisthentakenoutandthrownona

woodenormasonryplatform inaheapform.Thequicklime

crumblesandfallsaspowderform.

• (ii)Inthisarrangement,thequicklimeisspreadinlayerof150mm

depthonawoodenormasonryplatform.Thewateristhen

sprinkledoverthislayerfrom awater-canorvesselfittedwitha
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roseorperforatednozzle.Thequicklimeswells,crumblesand

fallsaspowderform.Thismethodisgenerallyusedtoslakequick

limeobtainedfrom theshells.
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CLASSIFICATIONOFLIME

Limeisclassifiedintothreecategories:

(1)FatLime 

(2)Hydrauliclime 

(3)PoorLime

(1)FatLime/PureLime:- 

• Fatlimeisalsoknownaspurelime,whitelimeorrichlime,thisis

manufacturedusingthepurestform ofthelimestone.

• Itispopularwithitsnameasfatlimesinceitsvolumeisincreased

toabout2to2.5timesitsoriginallyvolumeaftergettingslaked.It

slakesvigorously.

(2)HydraulicLime: 

• Thislimehasthehydraulicproperty,meansitcansetunderthe

wateralso.Itcontainsclayandsomeamountofferrousoxidealso.

• Thisisalsoknownaswaterlime.Dependingupontheamountof

clayhydrauliclimeisclassifiedintofurtherthreecategories:

(a)Feeblyhydrauliclime

(b)Moderatelyhydrauliclime

(c)Eminentlyhydrauliclime

a)Feeblyhydrauliclime

• Feeblyhydrauliclimeisusedforinternalworkandexternalworkin

shelteredareas.

• Feeblyhydrauliclimecontainsupto10%clay/claymixedwith

otherimpurities.

• Itmighttakeoneweekormoretosetaftertheadditionofwater.
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b)Moderatelyhydrauliclime

• Moderatelyhydrauliclimecanbeusedforexternalworkinmost

areas.

• Moderatelyhydrauliclimecontainsclayintherangeof11%to20%.

Thistypeoflimesetswithinafewdaysaftertheadditionofwater.

c)Eminentlyhydrauliclime

• Eminentlyhydrauliclimeisusedforexternalworkinexposed

areas,suchaschimneysandforfloorslabs/underpinning.

• Eminentlyhydrauliclimecontainsclayintherangeof21%to30%.

• Eminentlyhydrauliclimesetswithinonedayaftertheadditionof

water.

(3)PoorLime: 

• Poorlimecontainsmorethan30percentofclaythereforeitisalso

knownasimpurelime.

• Itslakesveryslowlyandalsodoesnotdissolveintowater.Ithas

poorbindingpropertyanditscolourismuddywhite.

• Thislimeformsverypoormortarandsosuchlimecanbeusedfor

inferiortypesofworkoratplaceswheregoodlimeisnotavailable.

ClassificationaccordingtoIndianstandards

ClassA lime

• Itisusedforstructuralpurposesbecauseitiseminentlyhydraulic

limeandhasthepropertyofsettingevenintheabsenceofair.

• Ithastobesuppliedinthehydraulicform only.
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• Itsminimum strengthwithlimesandmortarofproportion(1:3)by

weightattheendof14daysand28daysshouldberespectively

1.75N/mm2 and2.80N/mm2.

ClassB lime

• Itisthesemi-hydrauliclimewhichisusedformortarsformasonry

• Itcanbesuppliedeitherasquicklimeorashydratedlime.

• Itsminimum compressivestrengthwithlimesandmortarof
proportion(1:3)byweightattheendof14daysand28days
shouldberespectively1.25N/mm2and1.75N/mm2.

ClassC lime

• Itisthefatlimewhichisusedmainlyforfinishingcoatin

plastering,whitewashingandwithsuitableadmixturesuchas

surkhioranyotherpozzolanicmaterialtoproduceartificial

hydraulicmortars.

• Itistobesuppliedinhydraulicorquickform.

ClassD lime

• Itisthemagnesium ordolomiticlimewhichisusedforfinishing

coatinplastering,whitewashing,etc.

• Itistobesuppliedinthehydratedorquickform.

ClassE lime

• Itisthekankarlimeandisusedforthemasonryworks,itistobe

suppliedinthehydraulicform only.

ClassF  lime

• Itisalsoknownas Siliceous dolomiticlimewhichisusedfor

undercoatandfinishingcoatofplaster.
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• Itistobesuppliedinthehydratedorquickform.
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PROPERTIESOFLIME

Limeisconsideredoneoftheimportantbuildingmaterialbecauseof

followingproperties.

• Itiseasilyworkable.

• Ithasgoodplasticproperties.

• Itcanwithstandmoisturewell.

• Itimpartssufficientstrengthtothemasonrywhenusedasmortar.

• Itstiffensquiteeasilyinshortspanoftime.

• Masonryinlimemortarismoredurablebecauseofits

comparativelylowshrinkageondrying.

• Ithasgoodadheringpropertieswithstonebricksboth.

USESOFLIME

• Thelimecanbeusedextensivelyforthefollowingpurposes:

(i)Itcanbeusedasabindingmaterialinmortar.

(ii)Itcanbeusedasabindingmaterialinconcrete.

(iii)Crushedlimeisusedintheform ofanaggregate.

(iv)Itisusedforplastering.

(v)Itisusedforwhitewashingandalsoasabasecoatfor

distempers.

(vi)Itisusedforpreparinglime-sandbricks.

(viii)Itfindsuseinmasonryworkintheform oflimestone.
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LIMEPUTTY

Forconservationwork,non-hydrauliclimeisusuallyusedinthe

saturatedform knownas'limeputty'.Thisissuppliedtositecoveredby

athinfilm ofwaterinairtighttubs,tominimizetheriskofcarbonation.It

ismadebyslakingthelimewithaslightexcessofwater.

Whenmatured(limeputtycontinuestomatureformonths),theresultis

thepurestform ofnon-hydrauliclime,idealformakingfineplasterwork

andlimewash,butalsowidelyusedforpointingmasonryandmaking

render,daubandotherlime-basedmortars.

UsesofLimePutty

• Fillandrepairfinecracks

• Dilutewithwatertomakeabrightwhitelimewash

• Canbecolouredwith naturalearthpigments

• Makesnon-hydrauliclimemortars&limeplasterbyaddingsand 

CEMENT

• Cementismanufacturedthroughacloselycontrolledchemical

combinationofcalcium,silicon,aluminium,ironandother

ingredients.

Rawmaterials:

• Commonmaterialsusedtomanufacturecementinclude

limestone,shells,andchalkormarlcombinedwithshale,clay,

slate,blastfurnaceslag,silicasand,andironore.

• Theseingredients,whenheatedathightemperaturesform arock-

likesubstancethatisgroundintothefinepowderthatwe

commonlythinkofascement.
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MANUFACTURINGOFCEMENT

Theprocessofmanufacturingofcementinvolvesthefollowingsteps:

• Mixingofrawmaterials

• Blending

• Burning

• Grinding

MIXINGOFRAW MATERIALS:

• Therawmaterialssuchaslimestoneorchalkandshaleorclay

maybemixedeitherindryconditionerorinwetcondition.The

processisaccordinglyknownasthe dryprocess and wetprocess.

• Allexceptsoftmaterialsarefirstcrushedandthenground,usually

inarotating,cylindricalball,ortubemillscontainingachargeof

steel grindingballs.

• Thisgrindingisdonewetordry,dependingontheprocessinuse,

butfordrygrindingtherawmaterialsfirstmayneedtobedriedin

cylindrical,rotarydryers.

BLENDING:

• Inthedryprocessthesemixesarestoredinsilos;slurrytanksare

usedinthewetprocess.Thoroughmixingofthedrymaterialsin

thesilosisensuredbyagitationandvigorouscirculationinduced

by compressedair.

• Inthewetprocesstheslurrytanksarestirredbymechanical

meansorcompressedairorboth.Theslurry,whichcontains35to

45percentwater,issometimesfiltered,reducingthewatercontent

to20to30percent,andthefiltercakeisthenfedtothekiln.This

reducesthefuel consumption forburning.
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BURNING:

• Theearliestkilnsinwhichcementwasburnedinbatcheswere

bottlekilns,followedbychamberkilnsandthenbycontinuous

shaftkilns.

• Butthedominantmeansofburningisthe rotarykiln.These

kilns—upto200metres(660feet)longandsixmetresindiameter

inwetprocessplantsbutshorterforthedryprocess

• Therawmaterialfeed,introducedattheupperend,movesslowly

downthekilntothelower,orfiring,end.

• Thefuelfor firing maybepulverizedcoal,oil,or natural

gas injectedthroughapipe.Thetemperatureatthefiringend

rangesfrom about1,350to1,550°C,dependingontheraw

materialsbeingburned.

• Theburnedproductemergesfrom thekilnassmallnodulesof

clinker.Thesepassintocoolers,wheretheheatistransferredto

incomingairandtheproductcooled.

• Dustemissionfrom cementkilnscanbeaseriousnuisance.In

populatedareasitisusualandoftencompulsorytofitcyclone

arrestors,bag-filtersystems,orelectrostaticdustprecipitators

betweenthekilnexitandthechimneystack.

• Moderncementplantsareequippedwithelaborate

instrumentationforcontroloftheburningprocess.
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• Rawmaterialsinsomeplantsaresampledautomatically,anda

computercalculatesandcontrolstherawmixcomposition.

• Thelargestrotarykilnshaveoutputsexceeding5,000tonsperday.
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GRINDING:

• Theclinkersobtainedfrom therotarykilnaregroundedintube

mills.Asmallquantityofgypsum isalsoaddedtocontrolthe

initialsettingtimeofcement.Finallythecementisfedtothe

packermachines.

BOUGE’SCOMPOUNDS

Mineral Chemicalformula Oxidecomposition Abbreviation

Tricalcium silicate

(alite)
Ca3SiO5 3CaO.SiO2 C3S

Dicalcium silicate

(belite)
Ca2SiO4 2CaO.SiO2 C2S

Tricalcium aluminate Ca3Al2O4 3CaO.Al2O3 C3A

Tetracalcium

aluminoferrite
Ca4AlnFe2-nO7 4CaO.AlnFe2-nO3 C4AF

FUNCTIONSOFBOUGE’SCOMPOUNDS

Tricalcium silicate,C3S:-

• Thiscompoundhydratesandhardensrapidly.Itislargely
responsibleforportlandcement’sinitialsetandearlystrengthgain.

Dicalcium silicate,C2S:

• C2Shydratesandhardensslowly.Itislargelyresponsiblefor
strengthgainafteroneweek.

• UsedforLatterstrengthofCement,Lowheatcement,usedfor
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MassconcretinglikeBridge,piers,Abutments,Foundation,Water
retainingstructures,Retainingwallsetc..

Tricalcium aluminate,C3A

• Itliberatesalotofheatduringtheearlystagesofhydration,but
haslittlestrengthcontribution.Gypsum slowsdownthehydration
rateofC3A.CementlowinC3Aissulfateresistant.

Tetracalcium AluminoFerrate,C4AF

• Ithydratesrapidly,butdoesnotcontributemuchtostrengthofthe
cementpaste.

• ControlssettingtimeandImpartcolourtocement.

TYPESOFCEMENT

Thefollowingarethevarioustypesofcement:

1.OrdinaryPortlandCement(OPC):

• Thisisthemostcommontypeofcementwhichisextensively

used.Ithasgoodresistancetocrackinganddryshrinkagebutless

resistancetochemicalattack.

• OPCisnotsuitablefortheconstructionworkwhichisexposedto

sulphatesinthesoil.

• OrdinaryPortlandcementisavailableinfollowingtypes

33grade,43grade&53grade.

• Thegraderepresentsthestrengthofcementat28days.

33grade=33N/mm2

2.PortlandPozzolanaCement(PPC):

• ThepozzolanicmaterialsusedinmanufacturingareFlyashand

Calcinatedclay.
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• Thesecementsreactwithwaterduetothepresenceofcalcium

hydroxideliberatedinthe hydrationprocess.

3.PortlandSlagCement(PSC):

• Thiscementismadebyinter-grindingPortlandCementclinkerand

granulatedblastfurnaceslag.

• Thiscementhashighresistancetosulphates,anditissuitablefor

environmentsexposedto sulphates.

4.RapidHardeningcement:

• RapidhardeningcementisverysimilartoordinaryPortland

cement(OPC).Itisusedwherethereisaneedforhighearly

strength.

• Ex.Pavements,busiestroadways

ThestrengthofRapidHardeningcementatageof3daysisalmost

sameasthe7daysstrengthofOrdinaryPortlandcement.Itrequires

samewater-cementratioasOPC.

5.HighaluminaCement:

• Thistypeofcementhasrichaluminacontentabout35%which

helpsingainingultimatehighstrengthwithinashortperiod.

• Thistypeofcementisusedwhereastructureissubjectedtothe

actionofseawater,chemicalplantsandfurnaces.

6.Quick-settingCement:

• Thiscementisspeciallymadefor under-waterconcreting.

• Itisobtainedbyaddingacertainquantityofaluminium sulphate

andreducingthequantityofgypsum andmadeintoafinepowder.

7.SulphateResistingPortlandCement:

• ItismanufacturedbykeepingthepercentageofC3Abelow5%.

• Thistypeofcementisusedwherethestructureispronetosevere
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sulphateattacks(alkalineconditions)suchasconstructioninthe

foundationofsoil,marineconditions,sewagetreatmenttanks.
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TESTSONCEMENT

1.Consistencytestoncement:

• Thistestisconductedtofindthesettingtimesofcementusinga

standardconsistencytestapparatus, knownasVicat'sapparatus.

2.InitialSettingTime:

• Forthistest,aneedleof1mm squaresizeisused.Theneedleis

allowedtopenetrateintothecementpaste. 

• Thetimetakentopenetrate33-35mm depthisrecordedasthe

initialsettingtime. 

3.FinalSettingTime:

• Afterthepastehasattainedhardness,theneedledoesnot

penetratethepastemorethan0.5mm. 

• Thetimeatwhichtheneedledoesnotpenetratemorethan0.5

mm istakenasthefinalsettingtime.

4.Finenesstestoncement:

• Thefinenessofcementisresponsiblefortherateofhydration,

rateofevolutionofheatandtherateofgainofstrength. 

• Finerthegrainsmoreisthesurfaceareaandfasterthe

developmentofstrength.

• ThefinenessofcementcanbedeterminedbySieveTestorAir

Permeabilitytest.

5.Soundnesstestofcement

• Thistestisconductedin LeChatelier'sapparatus todetectthe

presenceofuncombinedlimeandmagnesiaincement.
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USESOFCEMENT

• Itisusedin mortar forplastering, masonrywork,pointing,etc.

• Itisusedformakingjointsfordrainsandpipes.

• Itisusedforwatertightnessofstructure.

• Itisusedin concrete forlayingfloors,roofsandconstructing

lintels,beams,stairs,pillarsetc.

• Itisusedintheconstructionofimportantengineeringstructures

suchasbridges,culverts, dams,tunnels,lighthousesetc.

• Itisusedinthepreparationof foundations,watertightfloors,

footpathsetc.

• Itisemployedfortheconstructionofwells,watertanks,tennis

courts,lampposts,telephonecabins,roadsetc.

Followingarethedifferentusesofcementinconstructionworks:

1.Topreparecementmortar

2.Topreparecementconcrete

3.Tobuildfireproofandthermalproofstructure

4.Tobuildchemicalproofstructures

5.Asagroutmaterial

6.ToconstructCementconcreteroads

7.Tomanufactureprecastmembers

8.Foraestheticconcreteconstruction
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1.ToPrepareCementMortar

• Cementmortarislikeapastewhichispreparedbyaddingcertain

quantityofwatertocementandsandmixture.Plasteringisdone

bycementmortarwhichgivessmoothfinishtothestructure.

• Generally,thecementsandratioinamortarisinbetween1:2to

1:6.Theratioofcementandsandmixisdecidedbasedonthe

importanceofwork.

2.ToPrepareCementConcrete

• Theingredientsofcementconcretearecement,fineaggregate,

coarseaggregateandwaterrespectively.

• Ingeneral,ordinaryPortlandcementisusedtoprepareconcrete.

Butforspecialcasesorbasedondifferentcircumstancesmany

typesofcementslikerapidhardeningcement,highalumina

cementetc.arediscovered.

3.ToBuildFireProoforHeatProofStructures

• Towithstandagainsthightemperaturesandtopreventfire

accidentsstructuresshouldbebuiltwithgreatfire-resistant

materialslikecement.Highaluminacementismoresuitable

materialtomakeconcreteforthestructuresinhightemperature

regions.

4.ToBuildChemicalProofStructures

• Inchemicalindustries,differentchemicalsarestoredandthey

maydamagethestructureifproperresistanceisnotthere.Acid
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resistantcementisverymuchusefulinthiscase.

• Similarly,fortheconstructionsundermarineconditions,sewage

carryingstructuresetc.Sulphateresistantcementisuseful.
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5.ForGrouting

• Groutingistheprocessoffillingcracks,joints,openingsin

foundationsoranyotherstructuralmemberstoimprovetheir

strength

6.ToConstructCementConcreteRoads

• Cementconcreteroadsaremorefamousashighstandardroads

whicharestrongerthanallothertypesofroads.Theyarealso

calledasrigidpavementsbecauseoftheirrigidnature.C.Croads

havelonglifespanevenwithoutpropermaintenance.Loadwise

alsotheyaremuchcapablethanallothertypes.

7.ToManufacturePrecastMembers

• Manyprecastmembersaremadeusingcementasbinding

material.Cementconcretepipesarewidelyusedasdrains,pipes

underculvertsetc.
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UNIT3

FERROUS&NONFERROUSMATERIALS

STEEL

• Reinforcementsteel, isusedasatensiondevicein reinforced

concrete andreinforced masonry structurestostrengthenandaid

theconcreteundertension.

• Concreteisstrongundercompression,buthasweak tensile

strength.Soprovidingofsteelbarssignificantlyincreasesthe

tensilestrengthofthestructure.

CHARACTERISTICSOFSTEEL

Thecharacteristicsofanidealreinforcingmaterialare:

• Itshouldbeeasilyandcheaplyavailableinbulk.

• Itshouldpossesshightensilestressandelasticity.

• Itshouldhavealonganddurablelifesothatitcanrenderservice

forlongertime.

• Itshouldbecapableofformingperfectbondorgripwithconcrete

sothatstressesaretransferredfrom onematerialtotheother.

HARDNESSTEST

• Thehardnessofamaterialmeasureshowmuchitwillresistlocal

plasticdeformationduetomechanicalindentationorabrasion.

• Typicallymetalswillbehardenedthroughaheattreatment

process.

• ThereareseveraldifferenthardnesstestsandweusetheBrinell,

VickersandRockwellmethods.
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TENSIONTEST

• Tensiletesting,ortensiontesting,isusedtodeterminethe

behaviourofthemetalwhenitisbeingpulled.

• Tensiletestingcanmeasureyieldstrength,proofstrengthand

ultimatetensilestrength.

• Wehavearangeoftensiletestingmachineswhichcanapplyloads

from afewnewtonsto1,000kilonewtons,andtestupto600°C.

COMPRESSIONTEST

• Acompressiontestinwhichamaterialexperiencesopposing

forcesthatpushinwarduponthespecimenfrom oppositesides.

• Thetestsampleisgenerallyplacedinbetweentwoplatesthenthe

platesarepushedtogetherbyauniversaltestingmachine.

IMPACTTEST

• Impacttestingmeasuresthematerial’sabilitytoabsorbenergy

whenfracturedathighvelocity.Thisgivesanindicationofthe

‘toughness’ofthemetalandtwomethodsareusuallyemployed

forimpacttesting,CharpyorIzod.

a)Charpyimpacttest

• The Charpyimpacttest,alsoknownasthe CharpyV-notchtest,is

a standardized high strain-ratetestwhichdeterminestheamount

of energy absorbedbyamaterialduring fracture. 

• ThestandardCharpy-Vnotchspecimenis55mm long,10mm

squareandhasa2mm deepnotchwithatipradiusof0.25mm

machinedononeface.

• Charpytestsshowwhetherametalcanbeclassifiedasbeing
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eitherbrittleorductile.

• Abrittlemetalwillabsorbasmallamountofenergywhenimpact

tested,atoughductilemetalabsorbsalargeamountofenergy.

b) Izodimpactstrengthtest

• The Izodimpactstrengthtest isan ASTM standardmethodof

determiningtheimpactresistanceofmaterials.

• Apivotingarm israisedtoaspecificheightandthenreleased.The

arm swingsdownhittinga notched sample,breakingthespecimen.

• Theenergyabsorbedbythesampleiscalculatedfrom theheight

thearm swingstoafterhittingthesample.

• Thetestissimilartothe Charpyimpacttest butusesadifferent

arrangementofthespecimenundertest.

WEARTEST

• Weartestiscarriedouttodeterminetheamountofmaterials

removed(orwornaway)afteraweartest.

• From amaterialpointofview,thetestisperformedtoevaluatethe

wearpropertyofamaterialsoastodeterminewhetherthe

materialisadequateforaspecificwearapplication.

• Thematerialwornawaycanbeexpressedeitherasweight(mass)

loss,volumeloss,etc.

CORROSIONTEST

• Theprocessofcorrosionisduetoachemicalorelectrochemical

reaction,ofanexposedsurfacewiththesurroundingenvironment

thatleadsgraduallytothematerialdegradation

• Corrosiontestingcanhelptopredictmaterialsresistanceto

corrosionthroughitslifetimeandtoknownthebehaviourofthe

material.
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• The saltspray(orsaltfog)test isastandardizedand

popular corrosion testmethod,usedtocheckcorrosionresistance

ofmaterialsandsurface coatings.

• Theapparatusfortestingconsistsofaclosedtesting

cabinet/chamber,whereasaltwater(5%NaCl)solutionis

atomizedbymeansofspraynozzle(s)usingpressurizedair. 

MICROHARDNESSTEST

• Hardnesstestingisdividedintotworanges:macrohardnessand

microhardness.

• Macrohardnesscoverstestingwithanappliedloadover1kgor

about10Newton(N).

• Microhardnesstesting,withappliedloadsunder10N,istypically

usedforsmallersamples,thinspecimens,platedsurfacesorthin

films. 

• Thetwomostcommonmicrohardnesstechniques

are Vickers and Knoop hardnesstests

FRACTURETOUGHNESSTEST

• Fracturetoughnesstestingisa mechanicaltestmethod usedto

determinetheenergyneededtoinitiateandcausefailurewithina

material.

• Thereareseveraltypesoftestusedtomeasurefracture

toughnessofmaterials.

• Awidelyutilizedstandardizedtestmethodisthe Charpyimpact

test wherebyasamplewithaV-notchoraU-notchissubjectedto

impactfrom behindthenotch.

CREEPTEST

• Creep isthetendencyofasolidmaterialtoslowlymoveordeform

permanentlyunderconstantstresses.Creeptestsmeasurethe

strainresponseduetoaconstantstress.
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Theseoccursinthreestages

• Primarycreep

• Secondarycreep

• Tertiarycreep
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• Thecreeptestisconductedusingatensilespecimentowhicha

constantstressisapplied,oftenbythesimplemethodof

suspendingweightsfrom it.Surroundingthespecimenisa

thermostaticallycontrolledfurnace,thetemperaturebeing

controlledbyathermocoupleattachedtothegaugelengthofthe

specimen, 

• Theextensionofthespecimenismeasuredbyaverysensitive

extensometersincetheactualamountofdeformationbefore

failuremaybeonlytwoorthreepercent.Theresultsofthetest

arethenplottedonagraphofstrainversustime

STRESSRUPTURETEST

• Stressrupturetestingissimilartocreeptestingexceptthatthe

stressesarehigherthanthoseusedinacreeptesting. 

• Stressrupturetestsareusedtodeterminethetimenecessaryto

producefailure.sostressrupturetestingisalwaysdoneuntil

failure. 

FATIGUETEST

• Fatiguetesting isaspecialisedform of mechanicaltesting thatis

performedbyapplyingcyclicloading

• Thesetestsareusedeithertogenerate fatigue lifeandcrack

growthdata,identifycriticallocationsordemonstratethesafetyof

astructurethatmaybesusceptibletofatigue.

STEELFIBRES

• Steelfibresstrengthentheconcretebyresistingtensilecracking.

• Fibrereinforcedconcretehasahigherflexural strengththanthat

ofunreinforcedconcrete

• Steelfibrereinforcedconcreteiscommonlyusedintunnel

construction,asitprovidesadditionalflexuralstrength,reduces
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shrinkagecrackingandreducespermeability.
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AdvantagesofSteelFibresinConcrete:

• Reductionofconcreteslabthickness

• Increaseddurability

• Lowmaintenancecosts

Applicationofsteelfibrereinforcedconcrete:

• waterresourcesengineering

• hydropowerengineering

• structureengineering

• bridgeengineering

PLASTICS

• Plasticsare(mostly)synthetic(human-made)materials,made

from polymers,whicharelongmoleculesbuiltaroundchainsof

carbon atoms,typicallywithhydrogen,oxygen,sulfur,andnitrogen

fillinginthespaces.

Theplasticsaremainlyclassifiedintotwotypesgivenbelow:

• Thermoplastics

• Thermosettingplastics

Thermoplastics:

• Theplasticsthatdonotundergochemicalchangeintheir

compositionwhenheatedandcanbemouldedagainandagain. 

• Examples:polyethylene,polypropylene,polystyrene,polyvinyl

chloride(PVC),etc. 
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Thermosettingplastics:

• Thesearemadeupfrom longchainsofmoleculesthatarecross-

linked.Theyhaveaveryrigidstructure.

• Onceheated,thermosettingplasticscanbemoulded,shapedand

pressedintoshapes.Oncesettheycannotbereheatedsincethey

arepermanentlyset.

• Examples:Vulcanizedrubber,Bakelite,Polyurethane

ADVANTAGESOFPLASTICS

Installation:

• Plasticsare easytoinstall,operateandmaintainbecauseoftheir

lightweight.Infact,maintenancecanalsobeless.

Insulation:

• Plasticsprovideeffectiveinsulation from coldand heat,prevent

energyleakage,andallowhouseholds tosave energy. 

Fireresistance:

• Manyplasticproductsinthebuildingandconstructionsectorare

valuedbecauseoftheirfireresistance.

• Smokedetectors,alarmsandautomatedfirefightingsystemsare

largelymadeofplastics.

 Durability:

• Thedurabilityofplasticsisgoodandtheiranti-corrosion

properties providethem withanimpressivelifespan
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MECHANICALPROPERTIESOFPLASTICS

Strength: 

• Themeasureoftheresistanceofamaterialtoexternalstress

Stiffness:

• Themeasureoftheresistanceofamaterialtodeformation

Hardness: 

• Themeasureoftheresistanceofamaterialtodeformationunder

concentratedcompressiveload

Toughness: 

• Themeasureoftheenergyabsorptioncapacityofamaterial

duringimpacts

USEOFPLASTICINCONSTRUCTION

Theplasticproductscanbeusedinconstruction,sosomeoftheuses

aregivenbelow

1.Concrete

• Recycledplasticscanbeusedtomakestrongerconcrete

structuresintheform ofsidewalks,drivewaysandmore.

• Thiscanproduceconcretethatisupto15%strongerthanregular

concrete,allowingthisform ofconstructiontobebothlonger-

lastingandmoreeco-friendly.

2.Bricks

• Bricksareastablematerialtobuildahome,andmorecompanies

areembracingtheideaof buildingbrickswithrecycledplastic.

• Thebuildingtimeismuchquickerthanitwouldbewithtraditional

brick.Thisplasticproductcanalsobefire-resistant,ischeaper,

and,ofcourse,ismoreeco-friendly.
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3.RoofingTiles

• Usingrecycledplasticstobuild roofingtiles isagreatwayto

resembleothermoreexpensivematerials,whileprovidingthe

samehigh-qualityyoucanexpectwithmaterialssuchasslate.

4.Flooring

• The floorcovering inyourhouseisoneofthemostessential

aspectsincreatingyourdream home,andithasbecomemore

commontoutilizefloortilesthatcontainrecycledplastics.

Someoftheirbenefitsinclude:

• Easyinstallationprocess

• Easytoclean

• Affordable

POLYPROPYLENEFIBRES

Polypropylene(PP)

• Polypropylene (PP)isastrongyetflexibleplasticthatcan

withstandhightemperaturesupto200degreecentigrade.

• Beingalightweightmaterial,PPhashightensilestrengthandis

highlyresistanttocorrosion,chemicals,andmoisture.

• CommonusesofPolypropylene: Clothing,surgerytoolsand

supplies,bottlecaps,foodcontainers,straws,crispbags,kettles,

lunchboxes,packingtape.
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GLASS

• Glass isanon-crystalline,amorphoussolidwhichistransparent

andhasawiderangeofuseindecorativepurpose

(ex: window panels, tableware,and optics).

• Glassismostoftenformedbyrapidcoolingofthemoltenform,

someglassessuchas volcanicglass arenaturallyoccurring. 

• Silicondioxide (SiO2)isacommonfundamentalconstituentof

glass. Fusedquartzisaglassmadefrom chemically-puresilica

INGRIEDIENTSINGLASS

1.Silica

2.Sodium orPotassium Carbonate

3.Lime

4.ManganeseDioxide

5.Cullet

6.ColouringSubstance

1.Silica:

• Itistheprincipleconstituentofglass.Alongwithsilicasome

alkalinematerials(sodium orpotassium carbonate)andlimeis

addedtomaketheglasseasilyworkable

2.Sodium orPotassium Carbonate:

• Itisanalkalinematerialandformsanessentialcomponentof

glass.Itisaddedinsuitableproportiontoreducethemeltingpoint

ofsilicaandtoimpartviscositytothemoltenglass

3.Lime:

• Itisaddedintheform ofchalk.Itimpartsdurabilitytotheglass.

• Inplaceoflime,sometimes,leadoxideisalsoadded;itmakesthe

glassbrightandshining.
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4.ManganeseDioxide:

• Itisaddedinsuitableproportiontocorrectthecolourofglassdue

tothepresenceofironinrawmaterialsofglass.

• Itisalsocalled‘Glassmaker’soap.

5.Cullet:

• Itistheoldbrokenglassofthesametype

• Itisaddedinsmallquantitytoprovidebodytotheglass.

6.ColouringSubstance:

• Whilemanufacturingacolouredglass,asuitablecolouring

substanceisaddedatfusionstagetoprovidethedesiredcolourto

theglass.

PROPERTIESOFGLASS

TheEngineeringPropertiesofGlassare:

1.Transparency

2.Strength

3.Workability

4.Uvalue

5.Recycleproperty

1.TransparencyofGlass:

• Transparencyisthemainpropertyofglasswhichallowsthevision

ofoutsideworldthroughit.

• Thetransparencyofglasscanbefrom bothsidesorfrom oneside
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only.

• Inonesidetransparency,glassbehaveslikemirrorfrom theother

side.

2.StrengthofGlass:

• Strengthofglassdependsonmodulusofrupturevalueofglass.In

general,glassisabrittlematerialbutbyaddingadmixturesand

laminateswecanmakeitasmorestrong.

3.WorkabilityofGlass:

• Aglasscanbemouldedintoanyshapeoritcanbeblownduring

melting.So,workabilityofglassissuperiorpropertyofglass.

4.UvalueofGlass:

• Uvaluerepresentstheamountofheattransferredthroughglass.If

aglassissaidtobeinsulatedunitthenitshouldhaveloweru

value.

5.RecyclePropertyofGlass:

• Anyglasscanbe100%recyclable.Itcanalsobeusedasraw

materialinconstructionindustry.

TYPESOFGLASS

FLATGLASS:

• Flatglassisthebasicfirstproductfrom thefloatprocessof

makingglass.

• Thisglasstypeisthebasematerialofmanycommonproductswe

seetoday,including:windscreens,homewindows,busstops,

electronics,appliances,andmuchmore.

TOUGHENEDGLASS:

• Toughenedglassisstrongglass.
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• Itisavailableinallthicknessesandwhenitisbrokenitforms

smallgranularchunkswhicharedangerous.

• Thisisalsocalledastemperedglass.Thistypeofglassisusedfor

fireresistantdoors,mobilescreenprotectorsetc.
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Laminatedglass

• Laminatedglassalsoknownasbulletproofglassisproducedby

addinglaminatelayers.Suchglassesareusedinhighsecurity

zonesandeveninthecarsofmostVVIPs.

Tintedglass

• Tintedglassisanothertypeofglassthatreducesthebrightnessof

lightandhenceusedmoreinplaceswherethebrightnessofsunis

morethanorinlocationswithextremeheatconditions.

Reinforcedglass

• Reinforcedglassisatypeofsafetyglassthatisstorm-resistant.It

canalsowithstandexplosionsandstopburglarsfrom enteringthe

house.

CLASSIFICATIONOFGLASS

• Theglasshasbeenclassifiedmainlythreetypes.Theyare:

1.Sodalimeglass:

• Itisobtainedfrom thefusionofamixtureofsilica,lime,sodaand

alumina.

• Powderedglassmayalsobeadded

• ThisglassisalsotermedasSoda-ashglass,SodaglassorSoft

glass

• Itisusedforglazingdoors,windowsandmakingordinaryglass

wares

2.Leadglass:

• Itisobtainedfrom thefusionofamixtureofsilica,leadandpotash

• ThisglassisalsotermedasFlintglass

• Leadglasshashighlyshiningappearance
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• Itisnotaffectedbytemperature

• Cutglasswork,electricbulbsandopticalglassaremadefrom it

3.Boro-silicateglass:

• Itisobtainedfrom thefusionofamixtureofsilica,borax,lime,and

feldspar.

• Thisglasswithstandshightemperature

• Laboratoryequipmentandkitchenutensilsaremadeoutofit

GLASSFIBRE

• Glassfibre alsocalledfibreglass.Itismaterialmadefrom

extremelyfinefibresofglass.

• Fibreglassisalightweight,extremelystrongmaterial.

• Althoughstrengthpropertiesaresomewhatlowerthancarbon

fibrebuttherawmaterialsaremuchlessexpensive.

• Itcanbeeasilyformedusingmouldingprocesses.

Uses:

• Itcanbeusedinthebuildingindustryasinsulationmaterial,

structuralcomponent,externalglazingmaterial,claddingmaterial

• Itisusedtomakedelicatelookingfenestrationsonfacadesas

wellasconventionalwindows. 
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UNIT4

BASICSOFBUILDINGCOMPONENTS

COMPONENTSOFBUILDING

1.FOUNDATION

• Afoundationisnecessarytoevenlydistributetheentirebuilding

loadonthesoilinsuchamannerthatnodamagingsettlements

takeplace.Hence,thefoundationsneedtobeconstructedon

good/solidground.

2.PLINTH

• Aplinthisnormallyconstructedjustabovethegroundleveland

immediatelyafterthefoundation.Itraisesthefloorabovethe

groundlevelandherewithpreventssurfacewaterfrom entering

thebuilding.

3.DAMPPROOFCOURSE(DPC)

• Dampproofcourseisalayerofwaterproofingmaterialsuchas

asphaltorwaterproofcement.Wallsareconstructedabovethe

dampproofcourse.

• Dampproofcoursepreventssurfacewaterfrom risingintothe

walls.

• Dampproofinglayerisnotrequiredwhereaplinthbeam is

constructed,becausetheplinthbeam alreadyperformslikeaDPC.
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4.FLOOR

• Thisisthesurfaceonwhichwedomostofouractivities.Floorings

islaidoverthefillingoftheplinthandonsubsequentfloors.

• Flooringcanbedonewithdifferentmaterials,butcaremustbe

giventhatthegroundbelowtheflooriswellcompacted.

• Flooringisdonetopreventdampnessfrom risingtothetopandto

haveafirm platform thatcanbekepthygienicandclean.

5.WALLS

• Wallsaretheverticalelementsonwhichtherooffinallyrests.They

canbemadeofdifferentmaterialslikebricks,stones,mud,

concreteblocks,lateriticblocksetc.Ifthewallsareverylong,

columnscanbeprovidedtocarrytheroof.

• Wallsprovideprivacyandenclosure.Wallsalsoprovidesecurity

andprotectionagainstnaturalelementssuchaswind,rainand

sunshine.

• Openingsaretobeprovidedinwallforaccessandventilation.

6.OPENINGS

• Openingsarenormallyprovidedinthewallsasdoor,windowsand

ventilators.

• Doorsprovideaccess;windowsandventilatorsprovidelightand

ventilation.

7.ROOF

• Theroofprovidesprotectionforthebuildingandthepeopleliving

init.Theroofrestsonthewalls
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8.LINTELS:

• Lintels areconstructedjustabovetheopenings.Itisnormallya

stoneslaboraconcreteslab.

• Lintelsareconstructedtoholdupthewallsabovetheopenings.In

earthquakeproneareasacontinuouslintelbeam isprovidedall

overthewalls.

9.STAIRS

• Astairisasequenceofstepsanditisprovidedtoaffordthe

meansofascentanddescentbetweenthefloorsandlandings.

AREACONSIDERATIONS

1.BuildingSiteandOrientation:

 Assumingthatthebuildingsitehasalreadybeendetermined

andalltheanalysesrelatedtothelocationhavebeen

completed,considerationmustnowbegivenonhowthe

buildingmustbeorientedonthesite.

 Thecorrectorientationofthebuildingtakesadvantageofthe

naturalvistasaffordedbythatlocation.Italsotakes

advantageofmicro-climates,naturaldrainage,topography

andtakesintoconsiderationhowtheuseofthebuildingwill

affectneighbouringproperties.

2.BuildingHeight:

 Thoughtmustbegiventothesizeandscaleofbuildings

locatedintheareawhendeterminingthemaximum heightof

thestructure.Theremayalsobestatutorylimitationsthat

mustalsobeconsidered.
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3.BuildingSetbacks:

 Thisisthedistancewhichabuildingmustbesetbackfrom

propertyboundariesatgroundand/orupperfloorlevels.

 Therearestandardsthatgovernminimum setbacksandthey

areappliedinordertoprovideanadequatebufferzone

betweenbuildings,minimizefirehazardsbyproviding

accessforfirefightingequipmentandpreventdischargeof

rainwaterfrom roofstoadjoiningproperties.

4.VehicularAccess:

 Considerationtohowvehicleswillenterandexitthe

proposedsite,accesstominorandmajorroads.Rightof

way,roadsignsandtrafficlightconsiderations.Forexample,

whereabuildingislocatedonacornerplotbetweenaminor

andamajorroad,accessofftheminorroadispreferable.

5.PedestrianAccess:

 Entrancesandexitsofabuildingshouldbedesignedsoas

toprovideconvenientaccesstoparkingareas,walk-ways

andadjacentstreets,withparticularattentionbeinggivento

theneedsofthephysicallyhandicapped.

6.Landscaping:

 Landscapingcanberegardedasanessentialfeatureofany

developmentsinceitservestoenhanceandcomplementthe

appearanceandvisualappealofbuiltfeaturesonthesite.

Theeaseoffuturemaintenanceisanimportant

considerationintheplanningofthesiteandwillinfluencethe

choiceoftreesandmaterialstobeused.
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CONSTRUCTIONPRINCIPLES

Thefollowingaretheconstructionprinciplesshouldbefollowed

EnvironmentalProtection

• Constructionworkshouldbeenvironmentallyfriendlyandpollution

free.

Safety

• Constructionworkhastobecarriedoutinsafetyandcomfort,with

amethodthatimplementsthehighestsafetycriteria.

Speed

• Constructionworkshouldbecompletedintheshortestpossible

periodoftime.

Economy

• Constructionworkmustbedonerationallywithaninventivemind

toovercomeallconstraintsatthelowestcost.

Aesthetics

• Constructionworkmustproceedsmoothlyandthefinished

productshouldportrayculturalandartisticflavour.

DAMPPROOFING

• Dampproofing ora Damp-Proof in construction isatypeof

moisturecontrolappliedtobuildingwallsandfloorsto

prevent moisture from passingintotheinteriorspaces. 

• ADPCisadurable,impermeablematerialsuchasslate,metal,
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plasticorspecialengineeredbricks
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Materialswidelyusedfordampproofinginclude

• Flexiblematerialslike butylrubber,hotbitumen(asphalt),plastic

sheets, bituminousfelts,sheetsof lead, copper,etc.

• Semi-rigidmaterialslike masticasphalt

• Rigidmaterials,likeimpervious brick, stone, slate, cementmortar,

orcementconcretepaintedwithbitumen,etc.

• Stones

• Mortar withwaterproofingcompounds

• Coarse sand layersunderfloors

• Continuousplasticsheetsunderfloors

METHODSOFDAMPPROOFING

• Membranedampproofing

• Integraldampproofing

• Surfacetreatment

• Cavitywallconstruction

• Guniting

• Pressuregrouting

Membranedampproofing

• Inthismethodofdampproofinga water repellentmembraneor

dampproofcourse(D.P.C.)isintroducedinbetweenthesourceof

dampnessandthepartofbuildingadjacenttoit.

• Dampproofingcoursemayconsistofflexiblematerialssuchas

bitumen,masticasphalt,bituminousfelts,plasticorpolythene

sheets,metalsheets, cement concrete.

• Dampproofingcoursemaybeprovidedeitherhorizontallyor

verticallyinfloors,wallsetc.ProvisionofDampProofingCoursein

basementisnormallytermedas‘Tanking’.
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Integraldampproofing

• Intheintegraldampproofingmethodcertain water proofing

compoundsareaddedtotheconcretemix,sothatitbecomes

impermeable.

Surfacetreatment

• Moisturefindsitswaythroughtheporesofmaterialusedin

finishing.Inordertochecktheentryofthemoistureintothepores,

theymustbefilledup.Inthesurfacetreatmentmethodalayer

of water repellentsubstancesorcompoundsareappliedonthese

surfacesthroughwhichmoistureenters.

Cavitywallconstruction

• Cavitywallconstructionisaneffectivemethodofdampprevention.

Inthismethodthemainwallofabuildingisshieldedbyanouter

skinwall,leavingacavitybetweenthetwo.Thecavitypreventsthe

moisturefrom travellingfrom theoutertotheinnerwall.

Guniting

• Inthismethodofdampproofing,animperviouslayerof

rich cement mortar isdepositedunderpressureovertheexposed

surfacesfor water proofingoroverpipes,cisternsetc.forresisting

the water pressure.Theoperationiscarriedoutbyuseofa

machineknownas cement gun.

Pressuregrouting

Thisconsistsofforcing cement groutunderpressure,intocracks,

voids,fissuresandsoonpresentinthestructuralcomponentsofthe

building,orintheground.Thusthestructuralcomponentsandthe

foundationswhichareliabletomoisturepenetrationareconsolidated

andarethusmade water-penetration-resistant.Thismethodisquite

effectiveincheckingtheseepageofraisedground water through

foundationsandsub-structureofabuilding
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ANTITERMITETREATMENT

• Termite(ant,whiteant,etc.)infestationisoftenobservedin

buildings.Aseradicationoftermiteinfestationofexistingbuilding

isverydifficultandelaborate,itisalwaysbettertoprovide

antitermitetreatmentofbuildingsduringconstructiontoensure

andguardagainstanyfutureinfestation.

Therearetwotypesofantitermitetreatment

• Pre-constructionantitermitetreatment

• Post-constructionantitermitetreatment

pre-constructionanti-termitetreatment

• Step1:Treatingthefoundationwithananti-termitesolution,

knownasatermiticide.

• Step2:Treatmentofthesoilthatisaroundthefoundation.Inthis

step,liquidtermiticideisappliedtothesoil.

• Step3:Treatingtheconsolidatedearthwithintheplinthwalls,with

thehelpofliquidtermiticide.

• Step4:Treatingthesoilthat’saroundthepipes,guttersandtubes

thatruninsidetheareaofafoundation.

VERTICALCIRCULATION

• Verticalcirculationinmultistorybuildingsisusedformovementof

peopleandgoodsbetweenfloors.

Ex:stairs

Stair:

• A stairway, staircase, isaconstructiondesignedtoconnecta

large vertical distancebydividingitintosmallerverticaldistances,

called steps.Stairsmaybestraight,roundetc.
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TYPESOFSTAIRS

1.LShaped:

• TheLshapedstairisavariationofthestraightstairwithabendin

someportionofthestair.

• Thisbendisusuallyachievedbyaddingalandingatthetransition

point.Thebendisoften90degrees, itissometimesreferredto

asalongLstairoraquarterturnstair.

2.Ushaped:

• Ushapedstairsareessentiallytwoparallelflightsofstraightstairs

joined byalandingthatcreatesa180-

degreeturninthewalkline.

3.Winderstairs:

• Winderstairsareavariationofan Lshapedstairbutinsteadofa

flat landing,theyhavepie-shapedor

triangularstepsatthecornertransition.

4.Spiralstairs:

• Spiralstairsfollowahelicalarc.Theyusuallyhaveaverycompact

designand thetreadsradiatearoundacentralpole.

5.Curvedstairs:

• Thesestairshaveamuchlargerradiusandtypicallydonotmakea

fullcircle.Curvedstairsaddelegancetoanyhomeorbusiness.

6.BIFURCATEDSTAIRS

• Thesestairsaresoarrangedthatthereisawideflightatthestart

whichissubdividedintonarrowflightsatthemid-landing.

• Thetwonarrowflightsstartfrom eithersideofmidlanding.

Generallythesestairsaremoresuitableformodernpublic

buildings.
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TYPESOFFLOORING

1.Carpetflooring:

• Thisflooringislaidfrom walltowallinaroom orthehallway.

• Thisis,however,rapidlylosingpopularityduetotheavailabilityof

otheraffordableandlong-lastingflooringoptions.

2.Tileflooring: 

• Thisflooringcomeswithavarietyofcolours,designs,andpatterns

tochoosefrom.

• Itgivesafreshlooktoyourhouse.Itisaffordableandlong-lasting

ifproperlymaintained.

• Itiswell-receivedduetoitsdurabilityandversatility.However,itis

notagoodinsulatorofheat.

3.Laminateflooring 

• Thisflooringissimilartootherflooringtypessuchasmarble,

ceramicorevenhardwoodflooring.

• Thisqualitymakesitthefavouritechoiceforthosewhocannot

affordotherflooringoption.

• Itisalsoversatileanddynamic.

• Itisquicktoinstallandislong-lasting.

4.HardwoodFlooring 

• Thisflooringlooksbeautifulanditenhancestheresalevalueof

thehouse.

• Itoffersrusticaswellamodernlookamongothers.

• Itgivesthehomeacosyfeelandadds warmthtoit.However,itis

expensive.
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5.VinylFlooring: 

• Thisflooringiscolourfulandversatile.

• Itiseasytoinstallandwater-resistant.

• Itisanaffordableflooringoption.

6.MarbleFlooring: 

• Themarblerepresentsluxuryandprestige.Itisexpensivethan

otheravailableflooringoptions.However,thelooktheyoffer

cannotbecompared.

• Marbleisasoftstoneduetowhichitremainspronetoscratching,

cracksaswellasotherdamages

7.Cementconcretefloor:

• Thetypesoffloorswhosetoppingconsistsofcementconcreteis

calledcementconcretefloor.

• Thesefloorsconsistsof2.5cm to5cm thickconcretelayerlaid

over10cm thickbaseconcreteand10cm thickcleansandover

groundwhosecompactionandconsolidationisdone. 

FLOORINGMATERIALS

Thefollowingarethematerialswhichcanbeusedforflooring

• CeramicTiles

• VitrifiedTiles

• PorcelainTiles

• Marble

• Granite

• Limestone

• Sandstone

• Slate
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UNIT5

INTERNALANDEXTERNALFITTINGSOFABUILDING

DOOR

• Adoorisamovablestructureusedforopeningandclosingan

entranceorforgivingaccesstosomething.

CONSTRUCTIONDETAILSOFADOOR

Doorframeorcasing:

• Thisisthepartofthedoorthatisfixedintotheroughopening

whenmountingadoor.Anotherwordthatcanalsobeusedforthe

doorframeis“casing”.

DoorJamb

• Doorjambsaretheinteriorsidesofthedoorframe

ThresholdOrSill

• Thethreshold,alsoknownasthesill,isthebottom partofthedoor

thatisdirectlybelowtheheader.

Hinge:

• Thehingeisthepartthedoorswingson.Adoorusuallyhasthree

orfourhinges.Onepartofthehingeisscrewedtothedoorjamb

andtheothersideisscrewedtothedooritself.

Mullions

• Ifthedoorisdividedintofoursections,eachcontainingonepanel,

mullionsdividethedoorverticallydownthemiddle,intersecting

thelockrail.
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Panels

• Panelsarethemainsurfacesofthedoor,thepartsthatmakeup

mostoftheareaofthedoor.Doorscomeinmanyshapesand

sizes,andsomehaveonlyonepanelwhileothersmayhave

several,dependingonthetype.

Stile:

• Thestilesarethesidesectionsofthedooritself.Thestileonthe

hingesideisknownasthe“hingestile”whiletheoneonthe

oppositesideiscalledthe“lockstile”.Thestilesserveasaframe

forthedoorpanels.

TopRail

• Thetopraildoesthesamejobasthestilesbutatthetopofthe

door.Itformstheupperframeforthepanelsbelowit.

Bottom Rail

• Thebottom railisthesameasthetoprailbutislocatedatthe

bottom ofthedoor.

TYPESOFDOORS

TIMBERDOORS

• Traditionally,timberorwoodasispopularlyhasbeenthemainstay

forthemanufactureofdoors/windows.

• Itsmainadvantagehasbeenlocalavailabilityofmaterialandthe

ease withwhichitcanbemadeby

thelocalcarpenters.

• Timberismostcommonlybeingusedformakingof

doors/windows

BATTENEDANDLEGGEDDOORS

• BattenedandledgeddoorsaretheSimplestform ofdoorsandare
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used inoldendays.

• Suchdoorsconsistofverticalwoodenbattensoftheheightofthe

doorwithabout35mm thicknesseswhichareusually

tongueandgroovejointed.

• Usuallythreeledges(horizontalmembers)areprovided,oneeach

atthetopandbottom andoneinthemiddle.

• Suchdoorsarecommonlyadoptedfortoilets,bathsetc.

FRAMEDANDPANELLEDDOORS

• Thesetypesofdoorsaremostcommonlyprovidedinthehouses.

• TheframeforthedoorismadeoutofWoodandtheshutter

panelsoutoftimber,plywood,blockboard,hardboard,etc.

• Thepanelscanalsobemadeoutofglass.Incaseswherepartof

thedoorisinwoodenpanelsandtheremainingisofglasspanels,

thedoorisknownaspanelledandglazed.

FLUSHDOORS:

• Aflushdoorisacompletelysmoothdoor,havingplywoodor

Medium DensityFibreboardfixedovertimberFramewhichis

comparativelylight.

STEELDOORS

• Steelorothersuchmetalconstructionhasbeenusedforyearsas

theyare efficientandareasturdyoption

forexteriorandinteriordoorsalike.

Thesedoorscanbeeitherbesolidorhollow.

GLASSDOORS

• Glassisusuallyprovidedfordoorsandwindows,mostlyfor

panelling.

• Normallysuchdoorsareprovidedonthebacksideofthehouseas

itprovidesunobstructedviewofthebackyardorgarden.
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• Suchdoorsarecostlyandrequiregoodmaintenance.
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PVCDOORS

• PVCisacommonterm fortheproductcalledPolyVinylChloride.

• Itisbasicallyaplasticmaterialcommonlyusedformaking

variousproductsincluding watertanks,pipes,fittingsetcfor

houses.

• TheuseofPVCforthemanufactureofdoorshasbecomevery

popular

• TheadvantagesofusingPVCdoorsarethattheyaretermiteproof,

durable,anticorrosive,lightweight,moistureresistantetc.They

arealsoeasytofabricateandinstall.

WINDOWS

• Windows areopeningsfittedwith glass toadmit light andallow

peopletoseeout.Theyareoftenopenabletoallow ventilation

Windows canincludeanumberofdifferent components:

• Frame -Thisholdsthe light in place andsupports

the window system.

• Lintel-A beam overthetopofa window.

• Jamb -Theverticalpartsformingthesidesofthe frame.

• Sill-Thebottom pieceina window frame.

• Head -Theuppermostmemberofthe frame.

• Sash -The frame holdingthe glazing.

SINGLEHUNG

• The singlehungwindow isaclassicandverycommondesign.It

operateswiththebottom sashbeingmanipulated.

Pros:

• easyinstallation
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• perfectfornarrowoutsidespace

• affordable

Cons:

• Sinceonlythelowerstashisoperational,thistypeofwindows

requireyoutocleanitfrom theoutside.

• Ventilationcanbelimited.

DOUBLEHUNG

• The doublepanelsashwindow isprobablythemostwidelyusedof

allwindowtypes.Itconsistsoftwoverticallyarrangedpanels,both

ofwhichcanbemovedallthewayupanddown. 

Pros:

• Easymaintenancesinceboththeupperandlowerstashescanbe

manipulatedtoallowventilationinside.

• Affordable.

Cons:

• Limitedventilation.

• Dependingonthematerialsandfunctionality,thistypeofwindow

isnotasairtightasotherwindowtypesinthemarket

AWNINGWINDOW

• The awningwindow is acasementthat'smountedvertically,with

thehingeatthetopsothewindowpushesout.Thistypeof

windowisespeciallyusefulforallowingairtoflowwithout

admittingseasonaldebris(e.g.,fallingleaves)orrainfall. 

Pros:

• Savesenergy.
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• Providesgoodinsulation.

• Preventssnowandrainfrom enteringtheroom.

Cons:

• Difficulttocleantheouterportionofthewindowpane.

CASEMENT

• Casementwindows alsoopenout(likeawningwindows)and

usuallypivotfrom sidehinges.

• Casementsalsotypicallyoffermoreopenventilationareathan

otherwindowtypes

Pros:

• Excellentforventilation.

• Easyandlowmaintenance.

Cons:

• Difficulttousewithwindowscreenssinceitusuallycranks

outwards.

• Notverysecure.

Baywindows

• Baywindowsareanexcellentresourceforarchitectstocreate

anglesandprojectionsonabuildingstructure.

• Baywindowsallowlighttoenteratdifferentangles,andmostbays

includesidewindowsthatcanbeopenedforairflow.

Pros:

• Addsspaceandaesthetictouchtoyourroom.

• Givesanenhancedpanoramicviewoftheoutside.

• Caninstantlytransform thelookofyourhousebyaddingan

eleganttouch.
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Cons:

• Canpossiblyblocknarrowoutsidespace.

Replacementandmaintenanceiscostly.

Bowwindows

• Bowwindows arevariationsofthebaywindow.

• Theonlydifferenceisinsteadofhavinghexagonalandstraight

edges,thebowwindowiscurved,forminganarch.

• Becauseofthecurvededges,thistypeofwindowistypicallylarger

thanbaywindows.

Pros:

• Mostelegantwindowdesign.

• Givesapanoramicview.

• Addsspacetotheinterior.

Cons:

• Costly.

• Difficulttoclean.

GABLEROOF

• Theterm ‘gable’referstothetriangularshapethatisformedwhen

thetwopitchedareasofyourroofmeet.

Pros: 

• Gableroofswilleasilyshedwaterand

snowandallowmoreventilation.

• Theirinherentlysimpledesignmakesit

easytobuildthem andcheaperthanmore

complexdesigns.

Cons: 
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• Gableroofscanbeproblematicin highwindandhurricaneareas.

• Iftheframesarenotproperlyconstructedwithadequatesupports,

theroofcancollapse.

• Highwindscanalsocausematerialstopeelawayfrom gable

roofs.

HIPROOF

• Ahiproofhasslopesonallfoursides.Thesidesareallequal

lengthandcometogetheratthetoptoform aridge.

Pros: 

• Hiproofsaremorestablethangableroofs.

• Theinwardslopeofallfoursidesiswhatmakesitmoresturdy

anddurable.

• Theyareexcellentforbothhighwindandsnowyareas.Theslant

oftheroofallowssnowtoeasilyslideoffwithnostandingwater.

Cons: 

• Hiproofsaremoreexpensivetobuildthanagableroof.It’samore

complexdesignthatrequiresmorebuildingmaterials.

MANSARDROOFS

• Amansardroof,alsoknownasaFrenchroof,isafour-sidedroof

withadoubleslopeoneachsidethatmeetformingalow-pitched

roof.

• Thelowerslopeismuchsteeperthantheupper.Thesidescan

eitherbeflatorcurved,dependingonthestyle.

FLATROOFS

• Asthenamesuggests,flatroofsappeartobecompletelyflatwith

nopitch.However,theydohaveaslightpitchtoallowforwaterrun

-offanddrainage.
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• Theseroofsaregenerallyusedonindustrialorcommercial

buildings.However,theycanalsobeinstalledonresidential

housesinbothhighandlowrainfallareas.

• Flatroofsareeasiertoconstructthanpitchedroofsandrequire

fewerbuildingmaterials,keepingcostsdown.

BUTTERFLYROOF

• AbutterflyisaV-shapedroofconstructedoftwotandem pieces

whichareangledupontheoutside.

• Themidsectionisangleddownwardwherethetwopiecesmeet

intoavalley.Theoveralleffectisofabutterfly’swingsinflight.

DomedRoofs

• TheDomedroofispolygonalwithaninvertedbowlshape.Domed

roofsarenotonlybeautifulindesignbutalsoverydurable. 

SaltBoxRoof

• Asaltboxroofisasymmetricalindesign,withonesidebeingmore

ofslightlyslopingflatroofandtheothermoreofaleanto,with

gablesateachend.

Skillionroofs

• Skillionisalsoreferredtoasashedrooforlean-to.Itisasingle,

slopingroof,usuallyattachedtoatallerwall.–Itcanbethoughtof

ashalfofapitchedroof,orasamoreangledflatroof.

LINTEL

• A lintel isonetypeofbeam whichisutilizedtosupporttheabove

wallorpartitionmaterialwhenopeningslike doors,windows,and

sofortharenecessarytoprovideabuildingstructure.

• Theprimaryfunctionofthelintelistotakeloadsoriginatingfrom

thehighwallandtransferitsheaptothesidewalls.
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TypesofLintel

• Timberlintel

• Stonelintel

• Reinforcedconcretelintel

• Bricklintel

• Reinforcedbricklintel

• Steellintel

CHAJJA

• chajja istheprojectingroofusuallycalledasunshadeprojectedas

acantileverfrom walls.

• Itcanalsoprovideprotectionforlowerlevels.

FunctionsofChajja

• Protectsfrom externalsunlight.

• Protectsfrom rainwater

• arecessplacetokeeputilitieslikeA.Ccompressor

WATERSUPPLYFITTINGS

PipeFittings

• Pipefittingsareanimportantcomponentoftheplumbingsystem.

• Inplumbing,manytypesoffixturesarejoinedwiththehelpof

varioustypesofmaterialaspertherequirement.
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TypeofFittings

1.Collar 5.Reducer

2.Elbow 6.Tee

3.cross 7.Nipple

4.Union 8.valves

Collar

• Whilejoiningtwopipesinthesamelength,collarisused.Collaris

fittedintheendofpipe

Elbow

• Itisinstalledatthetimeofjoiningtwopipes.Withthehelpofan

elbow,thedirectionofliquidischanged.Normallya45°or90°

elbowisused.

Cross

• Whenfourpipesarejoined,acrossisformed.Itisalsocalleda

crossbranch lineorafour-wayfitting

Union

• Whentwoendsofpipesarejoined,thepipefittingusediscalled

union.

Reducer

• Itisusedtoconnectpipesofdifferentdiameters.Areducermay

beofvarioustypeslikereducertee,reducerelbowandreducer

socket

Tees

• Itconnectpipesofvariousdiametersandhelpinchangingthe

directionofwaterormaterialinapipe.Teesaremadeinvarious

sizeslikeequal orunequal.Theequalteeismost

commonlyused
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Nipple

• Itisapieceofpipehavingthreadatbothsides,andcouldbeused

forshortextensionofplumbinglines.Itcanalsobeusedfor

connectingtwofittingswithinsmalldistance.

Valves

• Forproperfunctioningofthepipeline,valvesmadeofironorbrass

areusedinthewater-supplymains.Valvesstoporcontrolthe

flowoffluidlikeliquid,gas,condensate,etc.

SANITARYFITTINGS

Washbasins

• Washbasinsaremadeoffire-clay,stoneware,earthenwareor

vitreouschina.

• Butnowadayssteel,aluminium andplasticwashbasinsarealso

available inthemarketwhichare

verypopular.

• Itmaybeavailableinrectangular,square,circularetc.shape

dependingonthechoice.

• Thesemaybesupportedonthebracketsfixedonthewallor

supportedonthepedestals.

Sinks:

• Thesearerectangularshallowreceptaclessuitableforkitchensor

laboratory.

• Thefloorofthesinkisgivenaslopetowardsthewasteoutlet.The

sinksareprovidedwithcircularwastehole.

• Thesinksaremadeofglazedearthenwareorstoneware.The

heightofthetopofthesinkfrom thefloorshouldbe90cm.
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Bathtubs

• Bathtubsmaybemadeofvariousmaterials,suchasenamelled

iron,plastic,castiron,porcelainenamelled,marbleorfireclayetc.

• Forhighclassresidentialbuildingsmarble,plasticorenamelled

ironorfibreglassbathsareused.

• Forpublicplacesglazedfire-clayorporcelainenamelledcastiron

bathsareused.

FlushingCisterns:

• Theseareusedforflushingwaterclosetsandurinalsafteruse.

Thereareseveralvarietiesofflushingcisterns.

Water-Closet:

• Thisisasanitaryappliancetoreceivethehumanexcretadirectly

andisconnectedtothesoilpipebymeansofatrap.

ELECTRICFITTINGS

Conduit:

• An electricalconduit isatubeusedtoprotectand

route electrical wiringinabuildingorstructure. 

• Most conduit isrigid,butflexible conduit isusedforsome

purposes.Theconduitsinternalsurfaceshallbesmooth.

Fuse 

• Itisa circuitbreakercommonlyusedforprotectingwiringandfor

safety.

Wires: 

• Wires areusedtobearmechanicalloadsor electricity and

telecommunicationssignals. 

• UnlessotherwisespecifiedallwiresshallbePVCinsulatedsingle

core,strandedcopperconductor.
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• PhaseAof1:RedColourofwire

• PhaseBof2:YellowColourofwire

• PhaseCof3:BlueColourofwire

• Neutral:Black

• Ground:YellowGreenorGreen

TelephoneCables: 

• Theyconsistofnumerouspairsofcopperinsulatedwireshavinga

diameterthatrangesfrom 0.3to0.9andareeithertwistedinto

twoorfourpairs.Thesepairsofwiresarethenconnectedto

each phone jackinyourhouse.

Electricalboxes

• Italsoknownasjunctionboxes,enclosewireconnectionsto

protectagainstshortcircuits,whichcancausefires.

Socketoutlet: 

• Itispopularlyknownaspowerpoints,designedtoacceptaplug

connectedtotheflexiblewireofanappliance.

switch

•  A switch inanelectronicdeviceisusedtointerrupttheflow

of electricity or electric current.

LIFT

• An elevator or lift isatypeofvertical transportation machinethat

movespeopleorgoodsbetweenfloors,levels,or decks ofa

building,vessel,orotherstructure.

• Elevatorsaretypicallypoweredbyelectricmotors

• Elevator doors preventridersfrom fallinginto,entering,or

tamperingwithanythingintheshaft.

• Themostcommonconfigurationistohavetwopanelsthatmeet
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inthemiddle,andslideopenlaterally.

ESCALATOR

• An escalator isamoving staircase whichcarriespeoplebetween

floorsofabuilding.

• Itconsistsofa motor-drivenchainofindividuallylinkedstepson

atrackwhichcycleonapairoftrackswhichkeepthem horizontal.

• Escalatorsareoftenusedaroundtheworldinplaces

where lifts wouldbeimpractical,ortheycanbeusedinconjunction

withthem.

Uses:

• Varioususageincludedepartmentstores, shopping

malls, airports, transitsystems (railway/railroad

stations), conventioncenters, hotels, stadiums andpublic

buildings.

• Escalatorshavethecapacitytomovelargenumbersofpeople.

Theycanbeplacedinthesamephysicalspaceasastaircase.

Fireprotectionsystems

Fireextinguishers

• Fireextinguishersareprovidedfora'firstattack'firefighting

measure,generallyundertakenbytheoccupantsofthebuilding

beforethefireservicearrives.

• Mostfiresstartasasmallfireandmaybeextinguishedifthe

correcttypeandamountofextinguishingagentisapplied.

Firehydrantsystems

• Firehydrantsystemsareinstalledinbuildingstohelpfirefighters

quicklyattackthefire.Essentially,ahydrantsystem isawater

reticulationsystem usedtotransportwater.
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AutomaticSprinklerSystems

• Timeisessentialinthecontroloffire.Automaticsprinkler

systemsareoneofthemostreliablemethodsavailablefor

controllingfires.

• Asprinklerheadisreallyanautomatictap.Thesprinklerheadis

connectedtoapressurisedwatersystem.

• Whenthefireheatsupthesprinklerhead,itopensatapre-set

temperature,thusallowingpressurisedwatertobesprayed.

PLASTERING

• Plastering isaprocessbywhichcoarsesurfacesofwallorceiling

roofsarechangedorturnedorrenderedtoprovidesmoothness.

Typesofplastering:

Limeplaster:-

• Whenlimeisusedasabindingmaterialitiscalledlimeplaster.

• Limeplasterisatypeofplastercomposedofhydratedlime,sand

andwater.

Cementplaster:-

• Whencementisusedasabindingmaterialitiscalledcement

plaster.Itisspeciallysuitedfordampcondition.

• Cementplasterisusuallyappliedinonecoat.

Mudplaster:-

• Thesurfacetobepreparedexactlyinthesamemannerasthatof

forlimeplasterorcementplaster.

• Mudplasterisgenerallyappliedintwocoats,thefirstcoatbeing

18mm thickwhilethethicknessofsecondcoatkept6mm.
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Gypsum plaster

• Gypsum plasterismadeofmineralrocksrichincalcium sulphate.

• ItisalsoknownastheplasterofParis.Usingfinegroundgypsum

mixedwithwater,gypsum plasteringishighlypreferredover

cementinmanyways.

• Generally,gypsum-basedconstructionproductsarethesafestto

use.

Stuccoplaster:-

• Stuccoisthenamegiventodecorativetypeofplasterwhichgives

anexcellentfinish.

• Stuccoplastercanbeusedforinterioraswellasexteriorsurfaces.

• Itisusuallylaidinthreecoatsmakingthetotalthicknessofplaster

about25mm.

• Thefirstcoatiscalledscratchcoat,thesecondcoatiscalledfine

coat,itisalsoknownasbrowncoatandthethirdcoatiscalled

whitecoatorfinishingcoat.

POINTING

• Inbrick/stonemasonry, jointsareweak andmostvulnerablewhere

dampnesscanenter.Implementationofjointstoadepthof10to

20mm and fillingitwithbetterqualitymortar indesiredshapeis

calledpointing incivilbrick

work.

Typesofpointing:

• Flushpointing rubbed,keyedorgroovedpointing

• Recessedpointing tuckpointing

• BeadedPointing V-pointing

• StruckPointing Weatheredpointing
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DISTEMPERS

• Distemperingisthewidelyusedmethodofpaintingtheinterioras

wellasexteriorsurfacesofthehouse.

• Itisjustaprocessofapplyingwashlike whitewash or colour

wash onthesurface.

• Butthefinishedsurfaceobtainedbydistemperingisfarsuperiorto

thoseobtainedbywhiteorcolourwash.

CompositionofDistempers

• DistemperconsistsofChalkpowdermixedinwaterwithcolouring

pigments.

• Drydistempersareavailableinpowderform.Theyaremixedwith

hotwaterbeforeuse.

• Oilbounddistempersareavailableinpasteform indifferent

shadesofcolour.

• Beforeapplying,itismixedwithwatertodiluteittotherequired

consistency.

COLOURWASHING

• Colourwashingispreparedbyaddingcolouringpigmenttothe

screenedwhitewash.

• Forcolourwashingonnewsurface,thefirstprimarycoatshould

beofwhitewashandthesubsequentcoatsshouldbeofcolour

wash.

PAINT

• Paint isaliquidormasticmaterialthatcanbeappliedtosurfaces

tocolour,protectandprovidetexture.Theyareusuallystoredasa

liquidanddryintoathinfilm afterapplication.
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Typesofpaints:

• OilPaint

• EnamelPaint

• Aluminium Paint

• Anti-CorrosivePaint

• CellulosePaint


