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Introduction:

This training is meant for people

working at site whose skills reflect in

the qualityof construction.

Though termed as masons, these

operatorsare to dealwith foundations,

concreting,reinforcements,form work,

pavements,repairsandfinishing.

So let us see what are the common

errors seenin a built facility and how

they arecaused.

INTRODUCTION

Construction methods are as old as ancient 
civilisations. 



Light House Project



Light House Projects

Asa part of GHTC- India, six LightHouseProjects(LHP)consisting

of about 1,000 houseseachwith physical& social infrastructure

facilities is being constructed at six places across the country

namely

1. Indore

2. Rajkot

3. Chennai

4. Ranchi

5. Agartala

6. Lucknow

Theseprojectswill showcasethe useof the sixdistinct shortlisted

innovative technologiesfor field level application, learning and

replication. LHPswill demonstrateand deliver ready to live mass

housingat an expeditedpaceas comparedto conventionalbrick

andmortar constructionandwill be more economical,sustainable,

of high quality and durability. Theseprojects shall serve as Live

laboratories for all stakeholdersincluding R & D leading to the

successfultransferof technologiesfrom the lab to the field



LHP Indore

PrefabricatedSandwichPanelSystem

Å FactorymadePrefabricatedSandwichPanelSystem

is made out of cement or calcium silicate boards

andcementmortar with EPSgranulesballs,andact

aswall panels.

Å Thesereplaceconventionalbrick & mortar walling

construction practices and can be used as load-

bearingandnon-loadbearingwallingfor residential

andcommercialbuildings.

Å Underthis LHP,housesare beingconstructedusing

Prefabricated Sandwich Panel System with Pre-

EngineeredSteelStructuralSystem.

Å In this system the EPS Cement Panels are

manufacturedat the factory in controlledcondition,

which are then dispatchedto the site. The panels

having tongue and groove are joint together for

constructionof the building.

Number of Houses : 1024



LHP Rajkot

Monolithic Concrete Construction using Tunnel 
Formwork

Å In Ψ¢ǳƴƴŜƭCƻǊƳΩtechnology, concrete walls and

slabsare cast in one go at site giving monolithic

structure using high-precision, re-usable, room-

sized,Steelformsor moulds.

Å Thesystemintendsto replacethe conventionalRCC

Beam-Columnstructure which usessteel/plywood

shuttering.

Å Ψ¢ǳƴƴŜƭCƻǊƳΩsystem uses customizedengineered

steel formwork consistingof two half shellswhich

are placedtogether and then concretingis done to

form a room size module. Severalsuch modules

makeanapartment.

Construction Process:
- Stripping of the formwork from the previous day.
- tƻǎƛǘƛƻƴƛƴƎ ƻŦ ǘƘŜ ŦƻǊƳǿƻǊƪ ŦƻǊ ǘƘŜ ŎǳǊǊŜƴǘ ŘŀȅΩǎ 

phase, with the installation of mechanical, electrical 
and plumbing services.

- Installation of reinforcement in the walls and slabs.
- Concreting

Number of Houses : 1144



LHP Chennai

Precast Concrete Construction System ςPrecast 
Components Assembled at Site

Å Precastconcreteconstructionisa systemwherethe

individualprecastcomponentssuchaswalls,slabs,

stairs, column, beam etc, of building are

manufacturedin plant or castingyard in controlled

conditions. The finished components are then

transportedto site,erected& installed.

Å The construction process comprises of

manufacturingof precastconcreteColumns,Beams

andSlabsin steelmoulds.

Å Thereinforcementcagesare placedat the required

position in the moulds. Concrete is poured and

compactionof concreteis done by shutter/ needle

vibrator.

Å Castedcomponents are then moved to stacking

yard where curing is done for requited time. These

precastcomponentsare installed at site by crane

and assembledtogether through in-situ jointing

and/or groutingetc.

Number of Houses : 1152



LHP Ranchi

Precast Concrete Construction System ς3D Volumetric

Å 3D Volumetricconcreteconstructionis the modern

method of buildingby which solid precastconcrete

structural modules like room, toilet, kitchen,

bathroom, stairs etc. & any combination of these

are castmonolithicallyin Plantor Castingyard in a

controlledcondition.

Å TheseModulesare transported,erected& installed

usingcranesand push-pull jacksand are integrated

together in the form of completebuildingunit.

Å Factory finished building units/modules are

installedat the site with the help of tower cranes.

Gable end walls are positioned to terminate the

sidesof building.

Å Pre stressed slabs are then installed as flooring

elements. Rebarmeshis finally placedfor structural

screed thereby connecting all the elements

together. Consecutivefloors are built in similar

mannerto completethe structure.

Number of Houses : 1008



LHP Agartala

Light Gauge Steel Structural System & Pre-engineered 
Steel Structural System

Å LightGaugeSteelFrame(LGSF)Systemusesfactory
made galvanized light gauge steel components.
LGSFis used in combination with pre-engineered
steel structural systemfor buildingsaboveG+3 for
longevity, speedier construction, strength and
resourceefficiency.

Å The sequence of construction comprises of
foundation laying, fixing of Pre-EngineeredSteel
Structural System,fixing of tracks, fixing of wall
panels with bracings as required, fixing of floor
panels, decking sheet, fixing of electrical &
plumbing services and finally fixing of concrete
wallingpanelswith light weightconcreteasinfill.

Å Theother options of dry walling componentssuch
as sandwich panels with insulation material in
betweencanalsobe used. Similarly,the floors can
either by compositeslab/deckslabs/precasthollow
coreslabsasper the need& requirements.

Number of Houses : 1000



LHP Agartala

PVC Stay In Place Formwork System

Å Plant manufacturedrigid poly-vinyl chloride (PVC)
basedpolymer componentsserveas a permanent
stay-in-placefinishedform-work for concretewalls.
The formwork System being used acts as pre-
finished walls requiring no plaster and can be
constructedinstantly.

Å Constructionis done in a sequentialmannerwhere
at first, the PrefabricatedPVCWall panelsand Pre-
EngineeredSteel Structural Sections as per the
designaretransportedto the Site.

Å Then, these Sectionsare erected on the prepared
foundation usingcranesand required connections.
Floor is installed using decking sheet. Once the
structural frame and floor is installed and aligned,
wall panelsarefixedon deckingfloor.

Å Thepre-fabricatedwallingpanelshavingprovisions
of holes for servicesconduits,are fixed alongwith
the reinforcement& cavitiesinsidethe wall panels
are filled with concrete. Upon installment of wall
panels, flooring and ceiling, the finishing work is
executed.

Number of Houses : 1040
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INTRODUCTION

BITUMINOUS CONCRETE LEVELLING
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INTRODUCTION

Column Starter / Kicker Marking
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INTRODUCTION

Column Starter Concrete



Earth

Excavation

Excavationis the processof removingthe earth to form a pit in the

ground. It canbe done both manuallyusingtools on smallersites

and usingbulldozersand backactorsfor largescaleexcavations. A

trench is an excavationin which the depth exceeds(isbiggerthan)

the width.

Hazardsof ExcavationTrench

Working in trenchesand excavationsis hazardousto both the

workerswho work inside them, and to workerson the surface.

Cave-ins or collapsesof the sidesof the trenchescan trap the

workers.

Thereare two basicmethodsof protectingworkersagainstcave-

ins:

Sloping

Temporary protective structures



Earth

Sloping

Slopinginvolvescutting back the trench wall at an

anglethat is inclinedawayfrom the work areaof the

excavation. The angleof slope required dependson

the soil conditions. Benchingis a similar method to

sloping.

Temporary protective structure

A structure or device in an excavation,trench, tunnel or

excavatedshaft that is designedto provide protection from

cave-ins, collapse,sliding or rolling materials, and includes

shoring,trenchboxes,trenchshieldsandsimilarstructures.



Earth

Consolidation
Consolidation is the compression of soil by the
expulsion of water from voids of the soil. It is a
natural processand it takesa long time. Thisis done
by loadingthe saturatedsoilexternally.

Compaction
Compaction is the compressionof soil by the
expulsionof air from the voids of the soil. This
requiresmechanicalenergyandisa quickprocess.

Transportation

Trucks are used for transporting the the
excavatedsoil from the constructionsite to
the dumpinglocation.

Consolidation by rammer/roller in Layers is the
solutionto get 95%compaction



Earth

SoilStabilization

Soilstabilizationisa methodof improvingsoilpropertiesby addingandmixingother materialsto it. Soilstabilization

isa methodof enhancingthe shearstrengthparametersof soilandthus increasingthe bearingcapacityof the soil.

The following are some common soil stabilization methods

1. Mechanical Stabilization

2. Lime Stabilization

3. Cement Stabilization

4. Chemical Stabilization

5. Fly ash Stabilization

6. Soil Nailing for Vertical Force

Driven Piles

Driven piles, also known as displacement piles, are a

commonly-used form of building foundation that provide

supportfor structures,transferringtheir loadto layersof soilor

rock that have sufficient bearing capacity and suitable

settlementcharacteristics.

BoredPilesareeasierto build



Earth



Earth

Stone Columns
Like most ground improvement techniques,stone columnsare used to reduce settlement and increaseload-
bearing capacity. They also acceleratesoil consolidationas a result of the drainagecapacityof the granular
materialwithin the columns,whichactasporeor water pressureevacuationpoints. Stonecolumnsareparticularly
effectivein improvingslopestabilityandpreventingliquefactionby increasingshearstrengthwithin a soil.

Carelessloadingbehindretainingwallscandamagethe sidewalls.

Fastgrowingtree rootscanenter buildinganddamagethe walls.



Earth

Sand-LimePile

Thismethod of pile is to improvethe soft

claylayerby usingboth partially replaced

sand piles with/without confinement.

This researchis performed to study the

effect of sandpile to improvethe bearing

capacityandto control the settlement.

Hardcore

ΨIŀǊŘŎƻǊŜΩis the constructionterm used

to denoteΨŜƴƎƛƴŜŜǊŜŘΩinfill material that

is placedwithin the confinesof a building

foundation (after removal of any

unsuitable ground layers) in order to

supporta ground-bearingfloor slab.

Deepexcavationneedsprotection by soil

nailing. Diaphragm wall is another

methodto easedeepexcavation.



Sand

Sandis verycommonlyusedin construction, often providingbulk, strength, andstability to other materialssuchas

asphalt, concrete, mortar, render, cement, and screed. Sandis also usedas a baselayer is known asΨblindingΩΣ

whichis laid abovea layerof hardcoreto providea clean,level, anddry surfacefor constructionworks.

Mortar

Mortars are typicallymadefrom a mixture of sand,a binder, and

water. Sandhelps to prevent mortar shrinkage. It also prevents

crackingof mortar during setting. Well-gradedsandincreasesthe

densityof mortar.

Filling

Thefoundationsoilhasmoreclayandsilt contentwith water,

river sand is used to provide uniformity for the foundation

bed(especiallyfor PCCbed).

The footing is placeddirectly on the rock bed, even a small

sensible amount of vibration on the earth (during an

earthquake)will makethe structurecollapse.

Sandis used to minimizingthat resistance. Eventhough we

use anti-termite in foundations, there may be some weak

spotsfor termite entry. Thisis oneof the reasonswhy we use

sand(with anti-termite treatment) belowthe foundation.

+Chemicals

https://www.designingbuildings.co.uk/wiki/Construction
https://www.designingbuildings.co.uk/wiki/Strength
https://www.designingbuildings.co.uk/wiki/Materials
https://www.designingbuildings.co.uk/wiki/Asphalt
https://www.designingbuildings.co.uk/wiki/Concrete
https://www.designingbuildings.co.uk/wiki/Mortar
https://www.designingbuildings.co.uk/wiki/Render
https://www.designingbuildings.co.uk/wiki/Cement
https://www.designingbuildings.co.uk/wiki/Screed
https://www.designingbuildings.co.uk/wiki/Layer
https://www.designingbuildings.co.uk/wiki/Blinding
https://www.designingbuildings.co.uk/wiki/Layer
https://www.designingbuildings.co.uk/wiki/Hardcore
https://www.designingbuildings.co.uk/wiki/Level
https://www.designingbuildings.co.uk/wiki/Construction_works


Mortar

Mortar

Mortar is a homogeneousmixture, producedby uniform mixingof a binder with inert materialand water to makea

pasteof requiredconsistency. It isusedto bind a masonryunit andgivesfull bearingagainstoneanother.

Composition of Mortar 

Modern mortars are typically made from a 

mixture of sand, a binder such as cement or 

lime and water.  

Types of Mortar
ω [ƛƳŜ aƻǊǘŀǊ
ω [ƛƳŜ ςSurkhi Mortar 
ω aǳŘ aƻǊǘŀǊ 
ω /ŜƳŜƴǘ aƻǊǘŀǊ 

3 to 5 parts sand 1 part cement ½-ѿpart water 



Mortar



Masonry

MASONRY - TYPES

Å BRICK MASONRY

Å STONE MASONRY

Å BLOCK (CONCRETE HOLLOW / SOLID , AAC, POROTHERM) MASONRY

Å VENEER MASONRY

Å GABION MASONRY

Å COMPOSITE MASONRY



Masonry

BRICK MASONRY



Masonry

STONE MASONRY



Masonry

BLOCK MASONRY



Masonry

VENEER MASONRY



Masonry

GABION MASONRY



Masonry

TYPES OF BONDS

Stretcher bond 
Flemish bond 
English bond
Header bond 
Facing bond 
Double English cross bond 
Raking bond 
Zigzag bond 
Garden wall bond



Masonry

TYPES OF BRICKS



Concrete Block Masonry

Concreteblocksare madefrom castconcrete(e.g. Portlandcementand aggregate,usuallysandand fine gravel,for

high-densityblocks). Lowerdensityblocksmayuseindustrialwastes,suchasfly ashor bottom ash,asanaggregate.

Theseblocks come in a variety of dimensionsand textures, from traditional smooth surfacesto fluted or rough

finishes,aswell asspecialunits for cornersor for beamswith longitudinalreinforcements. Thedimensionsof these

blocksrange from the classic8x8x16 inches(approx19x19x39 cm) which is meant for structural use, to a sizeof

8x3.5x39 inches(approx19x9x39 cm)for partitioningwalls

Aerocon/ AACBlocks

AAC blocks are a precast, foam

concrete, sustainable construction

material made from aggregates of

quartz sand, calcined gypsum, lime,

portland cement,water and aluminium

powder.

Burnt clay blocks unlike bricks, these

blocks have cavities and are

manufactured through extension

machine.



Good seismic performance of modern confined masonry construction practiced in many countries

relies on two key features, namely confinement and bond between masonry walls and reinforced

concrete confining elements that enclose these walls. These two features were perceived by builders

and engineers in India since the 1897 Assam earthquake. ñAssamtype housingòthat emerged in the

earthquake-affected area utilizes the concept of lateral confinement, while the 1931 Baluchistan earthquake

demonstrated the importance of bond for improved seismic performance of masonry structures.

Master-plan of the permanent campus of Indian Institute of Technology Gandhinagar, a fully

residential campus on 400 acres of land envisages the construction of 36 confined masonry

buildings, including three- and four-story faculty and staff residences and hostels. This paper

describes the campus development project, including the design process and the challenges faced

during design and construction.

Seismic Performance



Seismic Performance



Stone

Based on the arrangement of the stone in the construction and degree of refinement in the surface finish, the stone 

masonry can be classified broadly in the two categories, Rubble and Ashlar masonry.

RandomMasonry

In this category,the stonesusedare either undressedor roughlydressedhavingwider joints. Thiscanbe further

subdividedasuncoursed,coursed,random,dry, polygonalandbint.



Regular Course

Stone

In this type of stonemasonrythe uniform heightstonesare usedin horizontallayersnot lessthan 13cm in height.

Generally,the stonebedsare hammeredor chiseldressedto a depth of at least10cm from the face. Thestones

are arrangedin sucha mannerso that the vertical joints of two consecutivecursedo not coincidewith eachother

asshownin figure



Stone

Stone Aggregate

Aggregate, in building and construction, material used for mixing with 

cement, bitumen, lime, gypsum, or other adhesive to form concrete or 

mortar.

Crushedstone or angular rock is a form of construction aggregate,

typicallyproducedby mininga suitablerock depositand breakingthe

removedrockdownto the desiredsizeusingcrushers.

Quarry Dust

Quarrydust isa wasteobtainedduringquarryingprocess. It hasvery

recently gained good attention to be used as an effective filler

material instead of fine aggregate. In the present study, the

hardenedanddurablepropertiesof concreteusingquarrydustwere

investigated.



ǒ A compressedearth block (CEB),alsoknown as a pressedearth block or a compressedsoil block, is a building

material madeprimarily from dampsoil compressedat high pressureto form blocks. Compressedearth blocks

usea mechanicalpressto form blocksout of an appropriatemix of fairly dry inorganicsubsoil,non-expansive

clayandaggregate.

ǒ If the blocksare stabilizedwith a chemicalbinder suchasPortlandcementthey are calledcompressedstabilized

earthblock(CSEB)or stabilizedearthblock(SEB).
ǒ As compared to mud bricks, compressed earth blocks or CEB are solidified and compressed through chemical

changes that take place as they air dry. Hence, the compression strength of the CEB usually exceeds those of

typical mud bricks.



Paving Block 

Paverblockor Pavingblock is one of the most popular flexiblesurfacetreatment options for exterior pavement

applications. Theseblocksare aestheticallypleasing,comfortable to walk on, extremelydurable, and easyto

maintain.

There are two types of paver blocks:

Concrete Paving Block

Clay Paving Blocks

Abrasion resistance for pressed concrete blocks



Steel

Reinforcement

Steel reinforcement are steel bars that are
provided in combination with plain cement
concreteto makeit reinforcedconcrete. Hence
these structuresform steel reinforcedcement
concretestructure (R.C.C). Steelreinforcement
is commonly called as 'rebars'. Surfaceis of
regularshapeddeformations.

Coldtwisted (CTD) or TMTbarsareused.

RolledSteelJoint

A rolled steel joist (RSJ)is a commontype of

beamusedfor structural steelwork. It is also

knownasanΨL-ōŜŀƳΩ. A RSJis a beamwith an

ΨLΩorΨIΩ-shapedcross-sectionthat comesin a

variety of standardsizes. It is a very efficient

form for carryingbendingand shearloadsin

the planeof the web.Theyare formed by hot

rolling,coldrolling or by extrusion.

GRIP BARS Developed by SERC and 
Produced by TISCO



Steel

Pipes

Steelpipesare utilizedasbuildingpileswhen the soil is too thin to support the weight of big structures. Scaffolding

polesaremadefrom steelpipesandallow constructionworkersto accessareasof the buildingthat areout of reach.



Cast Iron

Cast Iron Pipes

Cast iron pipes are arguably one of the oldest kinds of pipes in the market. Because of their toughness and long shelf 

ƭƛŦŜΣ ƛǘΩǎ ƴƻ ǎǳǊǇǊƛǎŜ ǘƘŀǘ Ƴŀƴȅ ŎŜƴǘǳǊƛŜǎ-old waterways and sewage drains in European countries still use these pipes 

ǳǇ ǳƴǘƛƭ ǘƻŘŀȅΦ !ǇŀǊǘ ŦǊƻƳ ǎŜǿŀƎŜ ŀƴŘ ŘǊŀƛƴŀƎŜ ǎȅǎǘŜƳǎΣ ȅƻǳΩƭƭ ŀƭǎƻ ŦƛƴŘ Ŏŀǎǘ ƛǊƻƴ ǇƛǇŜǎ ƛƴ ƘƛƎƘ-rise or even other 

low-ƘŜƛƎƘǘ ŀƴŘ ǊŜǎƛŘŜƴǘƛŀƭ ǎǇŀŎŜǎΦ ¢ƘŜȅΩǊŜ ǇŀǊǘƛŎǳƭŀǊƭȅ ǳǎŜŦǳƭ ŦƻǊ ǎǘƻǊƳ ŘǊŀƛƴǎ ǘƘŀǘ Ŏŀƴ ƘŜƭǇ ǇǊŜǾŜƴǘ ŦƭƻƻŘƛƴƎ ŀƴŘ 

reduce water contamination for plumbing systems. Cast iron as columns in building are also used.



Galvanized Iron

Galvanizediron or steelis the sameasstandardiron, the only differenceis that it featuresa layerof zinc. The

addedlayerof zinchelpsto protect the iron from rust andcorrosion. Without it, the iron will be exposedto

moistureandoxygenfrom its surroundingenvironment.



PCC

Plaincement concreteis the mixture of cement, fine aggregate(sand)and coarseaggregatewithout steel.

PCCis an important componentof a building which is laid on the soil surfaceto avoid direct contact of

reinforcementof concretewith soilandwater.

The main reasonof providing PCCis to provide a rigid imperviousbed to RCCin the foundation before

startinganyRCCor masonrywork directlyon the excavatedsoil,PCCis doneto form a leveledsurfaceandto

avoidlayingconcreteon soil directly soasto avoidmixingwith soil andalsoto preventsoil extractingwater

from RCCtherebyweakeningit.

Plainconcreteisalsousedasa densegravityproviderin thick wallsor in floors.



Precast Concrete

Theprecastconcreteis transportedto the constructionsite, lifted andpositionedat the predeterminedplace.

TYPES OF PRECAST 

Depending on the load-bearing 

structure, precast systems can be 

divided into the following categories:

Large-panel systems 

Frame systems 

Slab-column systems with shear 

walls

Small elements

Trusses

Other Long Products

Lift Slabs 



Precast Concrete

Second floor slab on position


