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INTRODUCTION

Introduction:

This training is meant for people
working at site whose skills reflect in
the quality of construction

Though termed as masons, these
operatorsareto dealwith foundations,
concreting reinforcements form work,
pavementsyepairsandfinishing

Construction methods are as old as ancient
So let us see what are the common civilisations.
errors seenin a built facility and how
they are caused
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Light House Projects

Asa part of GHTCIndia, six Light HouseProjects(LHP)consisting
of about 1,000 houseseachwith physical& socialinfrastructure
facilities is being constructed at six places acrossthe country
namely

1. Indore

2. Rajkot

3. Chennai
4. Ranchi
5

6

A artal a Prime Minister Narendra Modi during the foundation laying ceremony of Light House Projects in six States, via
g videoconference, in New Delhi on January 1, 2021. Twitter/@narendramodi

Lucknow

Theseprojectswill showcasethe use of the sixdistinct shortlisted '
innovative technologiesfor field level application, learning and w"’%
replication LHPswill demonstrateand deliver readyto live mass
housingat an expeditedpace as comparedto conventionalbrick o
andmortar constructionand will be more economical sustainable {5
of high quality and durability. Theseprojects shall serve as Live §
laboratoriesfor all stakeholdersincludingR & D leadingto the
successfulransferof technologiedrom the lab to the field
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LHP Indore

PrefabricatedSandwichPanelSystem

Number of Houses : 1024

A Factorymade PrefabricatedSandwichPanelSystem
Is made out of cement or calcium silicate boards
and cementmortar with EPSyranulesballs,and act
aswall panels

A Thesereplace conventionalbrick & mortar walling
construction practices and can be used as load
bearingand non-load bearingwallingfor residential
andcommerciabuildings

A Underthis LHP housesare beingconstructedusing
Prefabricated Sandwich Panel System with Pre
EngineeredteelStructuralSystem

A In this system the EPS Cement Panels are
manufacturedat the factoryin controlledcondition,
which are then dispatchedto the site. The panels
having tongue and groove are joint together for
constructionof the building
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LHP Rajkot

Monolithic Concrete Construction using Tunnel
Formwork

A In W¢ dzy v S techBoldy Toncrete walls and Number of Houses : 1144
slabsare castin one go at site giving monolithic — -
structure using high-precision, re-usable, room- |
sized,Steelformsor moulds

A Thesystemintendsto replacethe conventionalRCC
BeamColumnstructure which uses steel/plywood
shuttering

A Ww¢ dzy vy S sySemNidésrustomizedengineered
steel formwork consistingof two half shellswhich
are placedtogether and then concretingis done to
form a room size module Severalsuch modules
makean apartment o v ;

Construction Process: B et i

- Strlpplng of the formwork from the prewous day. o

S t2aAiA2yAyd 2F (KS F2NNG2 e
phase, with the installation of mechanical, electrical :
and plumbing services.

- Installation of reinforcement in the walls and slabs.

- Concreting




1 a4
HOUSIN v JaEen 7/; v Deutsche Gesellschaft
?EOCUHSI:II:I)GLOGY eI A " A “a-' l z fir Internationale
CHALLENGE INDIA ST - Ministry of Housing and Urban Affairs Zadl kq Zusammenarbeit (61Z) GmbH

Prathan i v Y- ) Amrit Mahotsav
Government of India

LHP Chennal

Precast Concrete Construction Systenrecast
Components Assembled at Site

A Precastoncreteconstructionis a systemwhere the Number of Houses : 1152
individual precastcomponentssuchaswalls, slabs,
stairs, column, beam etc, of building are
manufacturedin plant or castingyard in controlled
conditions The finished components are then
transportedto site, erected& installed

A The construction process comprises of
manufacturingof precastconcreteColumnsBeams
and Slabsan steelmoulds

A Thereinforcementcagesare placedat the required rk in Progress - March 2021
position in the moulds Concreteis poured and
compactionof concreteis done by shutter/ needle

vibrator.

A Casted components are then moved to stacking
yard where curingis done for requited time. These
precastcomponentsare installed at site by crane
and assembledtogether through in-situ jointing
and/or groutingetc.




a
GLOBAL @ : 7/%5"" Deutsche Gesellschaft
HOUSING et R g— fir Internationale
TECHNOLOGY i Y Ministry of Housi:;and Urban Affairs Azadl Ka Zusammenarbeit (61Z) GmbH
CHALLENGE INDIA P e s YU Amrit Mahotsav

Government of India

LHP Ranchi

Precast Concrete Construction SysteB3D Volumetric

A 3D Volumetricconcreteconstructionis the modern Number of Houses : 1008
method of building by which solid precastconcrete
structural modules like room, toilet, kitchen,
bathroom, stairs etc. & any combination of these
are castmonolithicallyin Plantor Castingyardin a
controlledcondition

A TheseModulesare transported,erected& installed
usingcranesand pushpull jacksand are integrated
togetherin the form of completebuildingunit.

A Factory finished building units/modules are
installed at the site with the help of tower cranes
Gable end walls are positioned to terminate the
sidesof building

A Pre stressedslabs are then installed as flooring
elements Rebammeshis finally placedfor structural
screed thereby connecting all the elements
together. Consecutivefloors are built in similar
mannerto completethe structure
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LHP Agartala

Light Gauge Steel Structural System & férggineered
Steel Structural System

Number of Houses : 1000

A LightGaugeSteelFrame(LGSFpystemusesfactory
made galvanizedlight gauge steel components
LGSHs used in combination with pre-engineered
steel structural systemfor buildingsabove G+3 for
longevity, speedier construction, strength and
resourceefficiency

A The sequence of construction comprises of
foundation laying, fixing of PreEngineeredSteel
Structural System,fixing of tracks, fixing of wall
panels with bracings as required, fixing of floor
panels, decking sheet, fixing of electrical &
plumbing servicesand finally fixing of concrete
wallingpanelswith light weight concreteasinfill.

A Theother options of dry walling componentssuch
as sandwich panels with insulation material in
between canalsobe used Similarly,the floors can
either by compositeslab/deckslabs/precasthollow
coreslabsasperthe need& requirements
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PVC Stay In Place Formwork System

A Plant manufacturedrigid poly-vinyl chloride (PVC)
basedpolymer componentsserve as 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.

A Constructionis donein a sequentialmannerwhere
at first, the PrefabricatedPVCWall panelsand Pre-
Engineered Steel Structural Sectionsas per the
designare transportedto the Site

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

A Thepre-fabricatedwalling panelshavingprovisions
of holesfor servicesconduits,are fixed along with
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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LAYOUT OF SMALL BUILDING USING TOTALSTATION

1 Onthe plan suopled by anach ey, ramber o
column serially from ledt 1o nght and 00 10 bottom

taning fom 1op left comer

2 Work outcoord naws of caumn comme with

FOZDOCT 10 0N plot corner or well dedned poin,
azaaming line paraled 10 vy one Qccoibuldrg a2

mendan

2. Creawe an oxcdd document with 4 Indepondem
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Produce the data required to

set out the corners of the building

A1, D1, D3, C3, C2, A2
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How to find RL of TBM using Auto Level

H.I=R.L+ B.S
=100.00 + 2.75
= 102.75

1.23

\r‘

IAJ-J,J-J-&—"..’J«: ]
S 0 e e anam amoam e

TEM 1
R.L = 100.00

TBM 2

TEM 3

R.L = H.I—-FS
=102.75 -1.23
=101.52

Ush IBM ¥ gdEY TBM YT RI THBY FH &HY
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Building Layout & Foundation Layout
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Column Starter / Kicker Marking
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Column Starter Concrete
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Excavation

Excavations the processof removingthe earth to form apit in the
ground It canbe done both manuallyusingtools on smallersites
and usingbulldozersand backactorsfor large scaleexcavationsA
trenchis an excavationin whichthe depth exceedqis biggerthan)
the width.

Hazardsof Excavationlrench

Working in trenchesand excavationsis hazardousto both the
workerswho work inside them, and to workerson the surface
Caveins or collapsesof the sidesof the trenchescan trap the
workers

There aretwo basicmethodsof protectingworkersagainstcave
ins.

Sloping
Temporary protective structures
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Sloping

Slopinginvolves cutting back the trench wall at an
anglethat is inclinedawayfrom the work areaof the
excavation The angle of sloperequired 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
caveins, collapse,sliding or rolling materials, and includes
shoring,trenchboxes,trench shieldsand similarstructures

73}*-«
Azadik,
Amrit Mahotsav
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Consolidation Compaction
Consolidationis the compression of soil by the Compactionis the compressionof soil by the
expulsion of water from voids of the soil It is a expulsionof air from the voids of the soil This
natural processand it takesa long time. Thisis done requiresmechanicaknergyandis a quickprocess

by loadingthe saturatedsoil externally

TTTTEEY S,

saturated clay

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

Transportation

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

Soilstabilizationis a method of improvingsoil propertiesby addingand mixingother materialsto it. Soilstabilization
isamethod of enhancinghe shearstrengthparametersof soilandthusincreasinghe 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
commonlyused form of building foundation that provide
supportfor structures,transferringtheir loadto layersof soil or
rock that have sufficient bearing capacity and suitable
settlementcharacteristics

BoredPilesare easierto build
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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 drainage capacity of the granular
materialwithin the columnswhichactaspore or water pressureevacuationpoints. Stonecolumnsare particularly
effectivein improvingslopestability and preventingliquefactionby increasingshearstrengthwithin a soil.

Carelessoadingbehindretainingwallscandamagethe sidewalls

Fastgrowingtree roots canenter buildinganddamagethe walls

ig.4 Roots of fast growing trees entering into
1asonry and burst the masonry
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Sand-LimePile

Thismethod of pile is to improvethe soft
claylayerby usingboth partially replaced
sand piles with/without confinement
Thisresearchis performed to study the
effect of sandpile to improvethe bearing : Y 1 % | _
capacityandto control the settlement G By bk ] B2 e

1. Guide-wall construction

2 . Panel excavation in pregress
3. Installing stop ends

4 . Panel concreting

Hardcore

Wl | NRiBeNBSrructionterm used
to denote W S y' 3 A yirilISviddSrialhat
is placedwithin the confinesof a building
foundation (after removal of any
unsuitable ground layers) in order to
supporta groundbearingfloor slah

Deepexcavationneedsprotection by soil
nailing Diaphragm wall is another
methodto easedeepexcavation
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Sand

Sandis very commonlyusedin construction often providingbulk, strength, and stability to other materialssuchas
asphalt concrete mortar, render, cement and screed Sandis also used as a baselayer is known as BlindingQ =
whichis laid abovea layerof hardcoreto provideaclean,level anddry surfacefor constructionworks

Mortar
| | _ CEMENT MORTAR

Mortars are typically made from a mixture of sand,a binder, and
water. Sandhelpsto prevent mortar shrinkage It also prevents ' +Chemicals -

crackingof mortar during setting Wellgradedsandincreaseshe ‘
- + +
densityof mortar. ﬁ;

L. Cement Wotor Comont
Filling Mortar

Thefoundationsoilhasmore clayandsilt contentwith water,
river sandis usedto provide uniformity for the foundation
bed (especiallyfor PChed).

Thefooting is placeddirectly on the rock bed, evena small
sensible amount of vibration on the earth (during an
earthquake)will makethe structure collapse

Sandis usedto minimizingthat resistance Eventhough we
use anti-termite in foundations, there may be some weak
spotsfor termite entry. Thisis one of the reasonswvhy we use
sand(with anti-termite treatment) belowthe foundation
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https://www.designingbuildings.co.uk/wiki/Construction_works
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Mortar

Mortar
Mortar is a homogeneousnixture, producedby uniform mixingof a binder with inert materialand water to makea
pasteof requiredconsistencylt is usedto bind a masonryunit andgivesfull bearingagainstone another.

Composition of Mortar
Modern mortars are typically made from a
mixture of sand, a binder such as cement or
lime and water.

Surkhi Mortar

Types of Mortar

w [AYS a2NIF NJ

w [ &Sar&hi Mortar

w adzR a2 NIl NJ
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Mortar

v e irias 1 ey o the o tava et Fera (Measuring Box)
malterials are thoroughty mboed.
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Masonry

MASONRYTYPES

BRICK MASONRY

STONE MASONRY

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

GABION MASONRY

COMPOSITE MASONRY

o o Do Do Do o
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Masonry

STONE MASONRY
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Masonry

BLOCK MASONRY
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Masonry

VENEER MASONRY
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GABION MASONRY
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Masonry

TYPES OF BRICKS

Types of Bricks used
in Construction

1.Burnt Clay Brick

2. Fire Brick 2. Fly Ash Brick 2. Air Brick 2. Hollow Brick
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Concrete Block Masonry

Concreteblocksare made from castconcrete(e.g. Portlandcementand aggregate usuallysandand fine gravel,for
high-densityblocks) Lowerdensityblocksmayuseindustrialwastes,suchasfly ashor bottom ash,asanaggregate

Theseblockscome in a variety of dimensionsand textures, from traditional smooth surfacesto fluted or rough
finishes,aswell as specialunits for cornersor for beamswith longitudinalreinforcements The dimensionsof these
blocksrange from the classic8x8x16 inches (approx 19x19x39 cm) which is meant for structural use,to a size of
8x3.5x39 inches(approx19x9x39 cm)for partitioning walls

Aerocon/ AACBlocks AAC BLOCK SIZE ( 600 x 200 x 75 - 300 )mm
3" AAC Block " 5" AAC Block
AAC blocks are a precast, foam (LxHxB) Y 4 AAE Blosk (LxHxB)

concrete, sustainable construction
material made from aggregates of
guartz 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

Nominal size

600 x 200 x 75 mm

Nominal size

Nominal size

600 x 200 x 100 mm 600 x 200 x 125 mm
6" AAC Block 7" AAC Block 8" AAC Block
(LxHxB) (LxHxB) (LxHxB)

Nominal size

600 x 200 x 150 mm

Nominal size

600 x 200 x 175 mm

Nominal size

600 x 200 x 200 mm

9" AAC Block
(LxHxB)

Nominal size

600 x 200 x 225 mm

10" AAC Block
(LxHxB)
Nominal size

600 x 200 x 250 mm

12" AAC Block
(LxHxB)
Nominal size

600 x 200 x 300 mm
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Seismic Performance

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. i As s gpa h o u s ithatgeterged 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.

|
Lintel Band ﬁ - Bﬁ Eﬁ E Plinth Band
Sill Band /L |
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RC Vertical Elements Toothing in Wall
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Stone

Based on the arrangement of the stone in the construction and degree of refinement in the surface finish, the st
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
subdividedasuncoursedcoursed,random,dry, polygonaland bint.
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Stone

Regular Course

In this type of stone masonrythe uniform height stonesare usedin horizontallayersnot lessthan 13cmin height
Generally the stone bedsare hammeredor chiseldressedto a depth of at least 10cm from the face Thestones
are arrangedin sucha mannersothat the verticaljoints of two consecutivecursedo not coincidewith eachother

asshownin figure

X X
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Stone

Stone Aggregate

Aggregate, in building and construction, material used for mixing wit
cement, bitumen, lime, gypsum, or other adhesive to form concrete
mortar.

Crushedstone or angularrock is a form of construction aggregate,
typically producedby mining a suitablerock depositand breakingthe
removedrockdownto the desiredsizeusingcrushers

A

Quarry Dust

Quarrydustis a wasteobtainedduringquarryingprocess|t hasvery
recently gained good attention to be used as an effective filler
material instead of fine aggregate In the present study, the
hardenedand durablepropertiesof concreteusingquarrydustwere
investigated
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A compressecearth block (CEB)alsoknown as a pressedearth block or a compressedsoil block, is a building
material made primarily from damp soil compressedat high pressureto form blocks Compressecatarth blocks
use a mechanicalpressto form blocksout of an appropriate mix of fairly dry inorganicsubsoil,non-expansive
clayandaggregate

If the blocksare stabilizedwith a chemicalbinder suchasPortlandcementthey are calledcompressedtabilized

earth block(CSEB)r stabilizedearth block(SEB)

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.
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Paving Block

Paverblock or Pavingblockis one of the most popularflexible surfacetreatment optionsfor exterior pavement

applications Theseblocksare aestheticallypleasing,comfortable to walk on, extremely durable, and easyto
maintain

There are two types of paver blocks:

Concrete Paving Block
Clay Paving Blocks

Abrasion resistance for pressed concrete blocks

Types T
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Reinforcement

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

Coldtwisted (CTD) or TMTbarsareused

RolledSteelJoint

A rolled steeljoist (RSJ)s a commontype of
beamusedfor structural steelwork It is also
knownasanWa S I. X RSJs a beamwith an
W br@ kskapedcrosssectionthat comesin a
variety of standardsizes It is a very efficient
form for carryingbendingand shearloadsin
the plane of the web.Theyare formed by hot
rolling, coldrolling or by extrusion

Government of India

Steel

GRIP BARS Developed by SERC and
Produced by TISCO
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Steel
Pipes

Steelpipesare utilized asbuilding pileswhen the soil is too thin to supportthe weight of big structures Scaffolding

polesare madefrom steelpipesandallow constructionworkersto accessareasof the buildingthat are out of reach
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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
fATST Al0Qa y2 & dznldNdteiwsys and beivagd drajh in Bulyeandedlihti$es still use these pipe
dzLJ dzy G Af G2RIF&d ! LI NI FNRY &a4S¢F3S I yR RrséokgiéndtBer & & &
low-K SAIKG YR NBAARSYGALFE aL)l OSad ¢KS@QNXB LJ NI A Odz |

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

Galvanizedron or steelisthe sameasstandardiron, the only differenceis that it featuresa layerof zinc The
addedlayerof zinchelpsto protect the iron from rust and corrosion Without it, the iron will be exposedto

moistureand oxygenfrom its surroundingenvironment

)
W,

f

il

\
1\
i

A
i)
“'
)

s
7ER\)
i
Vg




§ a
GLOBAL @ ’ 7/‘5‘," Deutsche Gesellschaft
HOUSING . A g— fir Internationale
TECHNOLOGY T R et Ministry of H T d Urban Affai Azadik, Zusammenarbeit (G1Z) GmbH
HATATH A9 INistry or Housing and Urban airs :
CHALLENGE INDIA PrthanWas s Yo ¥ J Amrit Mahotsav

Government of India

PCC

Plaincement concreteis the mixture of cement, fine aggregate(sandand coarseaggregatewithout steel
PCGis 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 RCGn the foundation before
startingany RC®r masonrywork directly on the excavatedsoil, PCGs doneto form aleveledsurfaceandto
avoidlayingconcreteon soil directly so asto avoid mixingwith soiland alsoto preventsoil extractingwater
from RCQGherebyweakeningt.

Plainconcreteis alsousedasa densegravity providerin thick wallsor in floors.
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Precast Concrete

Theprecastconcreteis transportedto the constructionsite, lifted and positionedat the predeterminedplace

* Consist of reinfarcement bars and/or
TYPES OF PRECAST Precast Reinforced vielded wire reshes within the elemen:s

Depending on the loatiearing Concrete Elements 10 provide the tensile strength and
structure, precast systems can be (esistance against cracks

.. . ) ) * Examples are facade walls, beams,
divided into the following categories: N
columns, slaks, refyse chises, staircases

and parapet walls
Largepanel systems

Frame systems

Slabcolumn systems with shear Precast Concrete
Elements
walls
Small elements _
Concrete componenss of abuilding
Trusses . .
that are prefabricated in precast
Other Long Products vardor se. They are to be instelled
Lift Slabs to their fingl pos tion in the building

during construction,

* (onsist of prestrass:ng tendons within the

Precast Prestressed elements to provids 2 predeermirad force

Concrete Elements needed 10 resist external loadings and
cracks

+ Common examples are hollow coe slabs,
beams and planks
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Precast Concrete

Second floor slab on position



