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GIZ is an international cooperation enterprise for
sustainable development which operates worldwide, on
a public benefit basis. GIZ is fully owned by the

German Federal Government, GIZ implement german
development programs in partner country on behalf of cooperation
the German Government in achieving its development PReIRLCACETTE A

policy objectives.

The focal areas of Indo-German cooperation currently

are. @{9 ==

W Energy e
W Environment, Preservation, and Sustainable Use ,
30+ ongoing Successful
. of Natural Resources projects across contribution to
W Sustainable Urban & Industrial Development 28 states and 60 years of Indo-
W Sustainable Economic Development union territories, German development
23 cities. cooperation.
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We support our partners
in developing framework
conditions for the promotion
of renewable energy, improved
energy efficiency and rural
energy access.
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* Indo-German Energy Forum - Support
Office

* Indo-German Energy Programme -
Access to Energy in Rural Areas

» Integration of Renewable Energies
into the Indian Electricity System

* Indo-German Solar Partnership -
PVRT

= Promotion of Solar Water Pumps

* Indo-German Energy Programme -
Green Energy Corridors

» Energy Efficiency in Buildings
Programme

* Indo-German Energy Programme -
Energy Efficiency

Sustainable Urban and
Industrial Development

We support the development of
urban and industrial areas to
become cleaner, more liveable,
inclusive, climate-friendly and
resilient.

. 4

» Land Use Planning and Management

+ Sustainable and Environment-friendly
Industrial Production

« Support to Ganga Rejuvenation

» Integrated and Sustainable Urban
Transport Systems for Smart Cities in
India

» Sustainable Urban Development -
Smart Cities

» Climate Smart Cities
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RACHNA 1.0 & 2.0

RESILIENT, AFFORDABLE AND COMFORTABLE HOUSING THROUGH NATIONAL ACTION

Trainings & workshops on innovative construction
technologies & Thermal comfort for Affordable Housing

E%A&

TRAININGS

Officials trained

1199

Government

36000+

TECHNOGRAHIS
ENGAGED

39

Expert trainers
engaged

12

design
COMPETITIONS ORGANISED

12 Academic
Institutions
involved

Students trained

Stakeholders trained

|

1

W

Chandigarh States & UTs
—_—
A TRInngday across India
1
Jaipur i 1 Training day covered
1 Training day [ | Dehi
f‘: . 4 Training days
! Dehradun
S - ehradn
Ahmedabad : :I o 2 Training days
6 Training days 1
: r g Lucknow Gorakhpur
Gandhinagar OIS [127raining days {1 Training day
2 Training days ! 1 19 i — 1
X ! 1 gt | e Patna
Rajkot : 1 ® | | e e e e e o =12 Training days
5 Training days | : i 1 1 - =
i SIS R R
: 1 | - : { . ___ . _lsuwahati
| 1 (3 ; d P Y » » 5 Training days
| 1 Y L i Dimapur
.} : :_ v _ _  1Training day
( i ® . Shillong
AR o ? L] 'I N J 2 Tralning days
e i : | — 4 | Agartala
I | —
vadodara 1 ! : ? | q . [ ZGTI::':Ing days 6 Training days
ZTrainir!g days ! 1 | Il “1_ _ Bhubaneswar
Mumbai | ! i | S Training days
2 Training days Fal | ~ | Ranchi
Indore : f i 9 Training days Raipur
6 Training days 1 ! L = i 3 Training days
won ol - Vl]avw.?da
- L 2 Training days
2 Training days 1! Hyderabad
Bhopal W ____ R
3 Training “EV.S .| P 2 Training days
-'Lj- | I_ _ _ Chennai
| & Training days
o i 4
____________ Bengaluru
Trivandrum I S 7 Training days
1 Training day *

9 Online Trainings (Pan India)

Practitioners

giz

Deutsche Gesellschaft
fur Internationale
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Citi_e-s across
India covered

2 2 trained

11 Training days

07,

«983

Construction
workers trained
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Global Housing Technology Challengadia

MoHUA has initiated the

Global Housing Technology

Challengelndia (GHTdndia)
which aims to identify and
mainstream a basket of
Innovative construction
technologiesfrom acrossthe
globe for housing
construction sector that are
sustainable,ecofriendly and
disasterresilient

Theyare to be cost effective
and speedier while enabling
the quality construction of
houses,meeting diversegeo
climatic conditions and
desiredfunctionalneeds

MoHUA,through a TechnicalEvaluationCommittee (TEQC)

shortlisted 54 innovative proven technologies suiting

different geo-climatic conditionsthat could be considered
for demonstrationthrough actual ground implementation

of six LightHouseProjects(LHP)n six different States/UTs
of PMAY (Ujyegionsacrosshe country.

2 y QBrim& Minister Shri Narendra Modi laid the
foundationstoneof theseLHPsn Januaryl, 2021

GHTC-India Components

Ssﬂ -

Identifying Potential Future
technologies for Incubation
and Acceleration Support
through ASHA-India
{(Affordable Sustainable
Housing Accelerators)

ldentifying and
Mainstreaming Proven
Demonstrable Technologies
for the construction of Light
House Projects

Construction
Technology India:
Expo-cum-Conference
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Light House Project

A Model housing projects with approximately 1,000
houses built with shortlisted alternate technology
suitableto the geco-climatic and hazardconditions of the
region.

A Demonstrateand deliverreadyto live houseswith speed,
economy and with better quality of constructionin a
sustainablananner.

A Period of constructionis maximum 12 months from the
date of handingover of sitesto the constructionagency
after all statutory approvals

A LHPsshallserveasLIVE_aboratoriesfor planning,design,
productionof components constructionpractices testing
etc.

A Site infrastructure development such as internal roads,
pathways, common green area, boundary wall, water
supply, sewerage,drainage,rain water harvesting,solar
lighting, external electrification, etc.

A Incentivesfor early completion.
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Light House Projects

As a part of GHT( India, six Ligh Hous¢ Project: (LHP consisting
of about 1,00C house: eact with physica & socia infrastructure
facilities is bein¢ constructec at six place: acros: the country
namely

1. Indore

2. Rajkot

3. Chennai
4. Ranchi
5. Agartale
6

Lucknov

Thest projects will showcas the use of the six distinct shortlistec - |
innovative technologie: for field leve application learnin¢ anc ‘F"’é il "
replicatior. LHP will demonstrate anc delivel ready to live mast; =
housin¢ at an expeditec pace as compare( to conventiona brick o
and mortar constructior anc will be more economica sustainable [ §&
of high quality and durability. Thes¢ projects shal serve as Live §
laboratories for all stakeholder includin¢ k & D leadin¢ to the
successfl transfel of technologie from the lak to the field
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Light House Project

Six Technology providers have been selected through a rigorous online bidding
process for construction of Light House Projects (LHPs) at six different locations in
Six states.

1. Precast Concrete Construction System - 3D 2.Precast Concrete Construction System - 3.Light Gauge Steel Structural System &
Precast volumetric Precast components assembled at site Pre-engineered Steel Structural System
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LHP Indore

Prefabricatec Sandwict Pane System

Number of Houses : 1024

A Factorymade PrefabricatedSandwichPanelSystem
Is made out of cementor calciumsilicate 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
EngineeredsteelStructuralSystem

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




GLOBAL o

s . a
7/’;‘ I Z Deutsche Gesellschaft

HOUSING ; i i
s fir Internationale
TECHNOLOGY e et . ; . Azadi z beit (612) GmbH
g - Ka usammenarbeit (GIZ) Gm
CHALLENGE INDIA mmMHWMS,Tmu‘m Ministry of Housing and Urban Affairs Amtit Mahotsav

Government of India

LHPIndore - Video



GLOBAL ® ;‘ ™ Deutsche Gesellschaft
?EOCUHSI:.II\(‘)(?.OGY T AT e A é/d.’-' fiir Internationale
.. . . Z | Zusammenarbeit (GIZ) GmbH
HATATH ATAAT- STE 24Ul Ka
CHALLENGE INDIA T - Ministry of Housing and Urban Affairs Amtit Mahotsav

Government of India

LHP Rajkot

Monolithic Concrete Construction using Tunnel
Formwork

A In W¢ dzy vy S techBoMdy oncrete 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
BeamColumn structure which uses steel/plywood
shuttering

A Ww¢ dzy vy S sy€genNdégstustomizedengineered
steel formwork consistingof two half shellswhich
are placedtogether and then concretingis doneto
form a room size module Severalsuch modules
makean apartment o oo )

Construction Process: e '

- Stripping of the formwork from the previous day.

S t2AAGAZ2YAY 2F GKS TFT2NY62 nmm
phase, with the installation of mechanical, electrical & —
and plumbing services.

- Installation of reinforcement in the walls and slabs.

- Concretiny
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LHPRajkot- Video
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LHP Chennal

Precast Concrete Construction SysterPrecast
Components Assembled at Site

A Precastoncreteconstructionis a systemwherethe Number of Houses : 1152
individual precastcomponentssuchas walls, 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 precastconcreteColumns Beams
and Slabsn steelmoulds

A Thereinforcementcagesare placedat the required
position in the moulds Concreteis poured and
compactionof concreteis done by shutter/ needle
vibrator.

A Castedcomponents 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.
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LHP Ranchi

Precast Concrete Construction Systef3D Volumetric

A

3D Volumetricconcreteconstructionis the modern
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

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

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

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

4
7/: : Deutsche Gesellschaft
L g fur Internationale
Azadi Ka Zusammenarbeit (6I1Z) GmbH

Amrit Mahotsav

Number of Houses : 1008
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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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LHPLucknow

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 usingcranesand 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 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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Light House Project : CHENNAI
TECHNOLOGY SELECTED:
Precast Concrete Construction SystemPrecast Components Assembled at Site
AGENCWI/s B.G. Shirke Construction Technology Pvt. Ltd.

No. of Towersi12 No. of Houses1128 No. of Floors6

77 o 8 s
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Light House Project : CHENNAI

ProjectBrief
Locationof Project: NukkampalayanRoad,ChennaiTamilNadu
Plotarea: 29,222 sqmt.

No. of DUs: 1,152 (G+5)
Total built up area: 4343976 sqm

Carpetareaof eachDU: 26.78 sg.mt.
Technologybeingused: PrecastConcreteConstructionrSystem 3SSystem

Other provisions: Anganwadishops,milk booth, libraryandration shop

Broad Specifications

FoundationRCGsolatedfooting
StructuralFrameRC@recastbeam/columns
WallingAACBIlocksFloorSlabs/RoofindqRC(precast

Door Frame/ Shutters
Pressedsteeldoor framewith flushshutters

PVQoor framewith PVCShuttersin toilets.

Window Frame/Shutter.
uPVQdramewith glazedpanelandwire meshshutters

Flooring
Vitrified tile flooringin Rooms& Kitchen
Anti-skidceramictilesin bath & WC
KotastoneFlooringin the Commonarea

Kotastoneon Staircasesteps
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Light House Project : CHENNAI _

(53
r

o

=i

TYEN 8 FIEAT F AN

Description Unit Length Width Area

Hall Sgmt  3.175 3.025 9.60
Kitchen Sgmt 1.8 2.8 5.04
Bed Room Sgmt  2.725 2528 7.70 g
Bed Room Sgmt 0.9 0.2 0.18 BED ROOM
Offset 225X2825
Bath Room  Sqmt 1 14 14 02 SIS
w.c Sgmt 09 155  1.395 = | w | g s
Passage Sqmt 1 1.2 1.2 : o N T
w L4 passAGE L WG w

Kitchen Sqgmt 0.9 0.1 0.09 ; LOFTABOVE  Op 1000X1200 D3 (1550
Opening o T —
Door 1 Sqmt 1 015 0.5 | o == gy "

2 7 1g00x2800 i L 2
Door 2 Sqmt 0.9 0.1 0.09 | it B Rg— -
Door 3 Sgmt 0.75 0.1 0.075 = - T omV "
Column Sgmt 0.22 1000K1400 % oo o0
Deduction [ 8 w
Total Carpet Area 26.78 | t i v - 26

1050 | 4050 1050
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Light House Project : CHENNAI

Precastconcreteconstruction

A The construction process comprises
manufacturing precast concrete Columns,
Beams and Slabs in steel moulds The
reinforcementcagesare placedat the required
positionin the moulds

A Concretds pouredand compactionof concrete
isdone by shutter/ needlevibrator.

A Casted components are then moved to the
stackingyard where curingis done for requited
time and then these componentsare readyfor
transportationanderectionat site.

A Theseprecastcomponentsare installed at site
by crane and assembledtogether through in-
situ jointing and/or groutingetc.

27
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Light House Project : CHENNAI

SpecialFeatures

w

€ eE¢E€

Nearly all components of building work are
manufacturedin plant/castingyard & the jointing of
componentsis done In-situ leading to reduction in
constructiontime.
The controlled factory environment brings resource | !
optimization,improvedquality, precision& finish. 1
Theconcretecanbe designedasindustrialby-products
suchas Fly Ash, Ground granulatedblast furnace slag !
(GGBFS),Micro silica etc. resulting in improved g
workability & durability, while also conservingnatural
resources

Helpsin keepinga neat & clean constructionsite and
dustfree environment

Optimumuseof water throughrecycling

Useof shuttering& scaffoldingmaterialsis minimal
Allweatherconstruction& better site organization

28



Sy — a
GLOBAL . ity ; ™l Deutsche Gesellschaft
?EOCUHSI:.II\(‘)(?.OGY T AT f P éa.’-‘ fiir Internationale
.. . . Z | Zusammenarbeit (6I1Z) GmbH
HATATH ATAAT- STE 24Ul Ka
CHALLENGE INDIA Pt e Avs e ran Ministry of Housing and Urhan Affairs Amrit Mahotsav

Government of India

Efficiency in Construction

LHPChennaig 3SPrecastsystem

w Timeline - Completed1152 dwelling units & external
infrastructure within 12 months amidstcovid & heavy
rainsin Chennai

w Reduceduse of Natural Resources- Concretemixed
with industrial by-product Ground granulated blast
furnace slag (GGBFS)vhile also conserving natural
resources Optimum use of water through recycling&
useof sprinklerfor curingprecastcomponents

w Use of Recycled materials - Concrete mixed with
industrial by-product Groundgranulatedblast furnace
slag (GGBFS Usageof AACDblocks Window glazing
from Saintgobainwith 18%recycledcontents

w Useof Low Carbontechnology ¢ Reducedtimeline &
laboraidsto lesscarbonfootprint duringconstruction

w Manpower management¢ With lessdependencyon
labors, construction works carried out during covid
timeswith help of machineries

29
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Mainstreaming & replication of Technology

LHPChennaig 3SPrecastsystem

w Costof technology- LHPtechnologyof Chennais 20%
costlier than conventional technology The cost of
settingup a factory for castingelementswill be null by
the factor of scalabilityof the project or repetitive use
of the precastmouldsused

w Quality of construction- LHPChennaihas 25% better
guality than conventionalconstructiondue to factory
made components reducing man made errors &
unskilledlabors

w Speed of construction ¢ 3 units per day was
constructedat LHP

w Designflexibility ¢ Typicaldesigncanbe completedat
ease but flexibility of design is difficult as all
componentsare precast

w Skilled labor requirement ¢ Almost 75% additionally
skilled labors are required than the conventional
constructiontechnology

30
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LHP Chennag Process Video
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PrecastConcrete- Footing
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PrecastConcretec Stem Column
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PrecastConcreteg Back filling
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PrecastConcreteg Plinth beam
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PrecastConcretec GF Column & Beam
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PrecastConcretec FF Beam & Column
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PrecastConcretec GF Roof slab
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PrecastConcretec AAC Masonry
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Improved Efficiency & Defects
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Earth

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 Pile:s

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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Earth

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 A o
capacityandto control the settlement g By el ] B2 veeccrin

1. Guide-wall construction

2. Panel excavation in pregress
3. Installing stop ends

4 . Panel concreting

Hardcore

Wl | NRBeNdhSructionterm used
to denote W Sy 3 A yinfillISrdSrial fhat
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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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, polygonalandbint.

i'. el | BSE {ﬂ
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Brick

AEROCON BLOCKS & PANELS

ALY

1

Types of Bricks used
in Construction

1.Burnt Clay Brick 2. Sand Lime Brick

2. Fire Brick 2. Fly Ash Brick 2. Air Brick 2. Hollow Brick

Aerocon is the pioneer in eco=friendly building solutions and provides a wide range of
innovative and customozied solutions like AAc blocks,new age panels used as dry-walls,
partitions, mezzanine floors, used in perfab structures, labour quarters,site offices etc., Aero-
con products are trusted by arichitects, Engineers PMC consultants, contractors and build-
ers for thier superior technology and consistent quality.
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BONDS3N BRICK

It is the method of arrangingthe

bricks in courses so that the

individualunits are tied togetherand

the vertical joints of the successive
courses do not lie in the same
vertical line. Bondsof varioustypes

are distinguishedby their elevation
or face appearance If they are not

arranged (or bonded) properly,

continuousvertical joints will result

Bonds help in distributing the

concentrated loads over a larger
area

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

Ministry of Housing and Urban Affairs
Government of India

Azadi i,

Zusammenarbeit (GI1Z) GmbH
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Raking Bond
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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 TMTbarsare used

RolledSteelJoint

A rolled steeljoist (RSJ)s a commontype of
beamusedfor structural steelwork It is also
knownasan¥a S |. X RSJs a beamwith an
W br@ skapedcrosssectionthat 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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Galvanized Iron

Galvanize iron or stee is the same as standarciron, the only difference is that it features a layel of zinc. The
addec layel of zinc helps to protect the iron from rust anc corrosior. Without it, the iron will be exposer to

moisture anc oxyger from its surroundin¢environmen.

W

X
ALY
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PCC

Plaincement concreteis the mixture of cement, fine aggregate(sandand coarseaggregatewithout steel
PCdGis an important componentof a building which is laid on the soil surfaceto avoid direct contact of
reinforcementof concretewith soilandwater.

The mair reasor of providing PCt is to provide a rigid impervious bed to RCt in the foundatior before
startinc any RCtor masonn work directly on the excavate: soil. PCtis done to form a levelec surface anc to
avoic layin¢ concrete on soil directly sc as to avoic mixing with soil anc alsc to preveni soil extractin¢ water
from RCi(thereby weakenincit.

Plair concreteis alsc usec as a dense gravity providel in thick walls or in floors.
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Concrete & Aercomlocks

Concret¢Blocks
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 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/ AAC Blocks: AAC BLOCK SIZE ( 600 x 200 x 75 - 300 )mm
P 3" AAC Block " 5" AAC Block
AAC Dblocks are a precast fogm (LxHxB) 4 AAC Block N e
concrete  sustainabli  constructior e Nominal size Nominal size
materia made from aggregate of 600 x 200 x 75 mm 600 x 200 x 100 mm 600 x 200 x 125 mm
guartz sand calcinec gypsum lime, 6" AAC Block 7* AAC Block 8" AAC Block
(LxHxB) (LxHxB) (LxHxB)

portland cement water anc aluminiurr
powdel.

Nominal size

Nominal size

600 x 200 x 150 mm 600 x 200 x 175 mm 600 x 200 x 200 mm
Burni clay blocks unlike bricks these 9" AAC Block 10" AAC Block 12" AAC Block
.. (LxHxB) (LxHxB) (LxHxB)
blocks have cavities anc are Nominal size Nominal size Nominal size
manufacturec  through  extensior

machine.

600 x 200 x 225 mm

600 x 200 x 250 mm

600 x 200 x 300 mm
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Compressed Earth Block

A compresse earth block (CEB alsc knowr as a presset earth block or a compresse soil block is a building

materia made primarily from damp soil compresse at high pressur¢ to form blocks. Compresse earth blocks.
use a mechanice pres: to form blocks out of an appropriate mix of fairly dry inorganic subsoil non-expansiv:?
clay anc aggregat.

If the block: are stabilizec with a chemica bindet sucl as Portlanc cemen they are callec compresse stabilize(|

earth block (CSEl or stabilizec earth block (SEE.

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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Precast Concrete
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Theprecastconcreteistransportedto the constructionsite, lifted and positionedat the predeterminedplace

TYPES OF PRECAST

Depending on the loaflearing
structure, precast systems can be
divided into the following categories:

Largepanel systems

Frame systems

Slabcolumn systems with shear
walls

Small elements

Trusses

Other Long Products

Lift Slabs

Precast Concrete
Elements

Concrete componen:s of a buiding
that are prefabricated in precast
ya'dor ste. They are 10 be instzlled
to their final pos tion in the building
during construction.

Precast Reinforced
Concrete Elements

Precast Prestressed

Concrete Elements

o Consist of reinforcement bars and/or
welded wire mashes within the elemen:s
10 provide the tensile strength and
resistance against cracks

* Examples zre facade walls, beams,
columns, slabs, refuse chu'es, staircases
and parapet valls

¢ (Consist of prestress:ng tendons wathin the
elements to provide a predetermired force
neecded to resist external loadings and
cracks

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

LARGE PANEL SYSTEMS

Largepanel system refers to multistory structures
composed of large wall and floor concrete panels
connected in the vertical and horizontal directions
so that the wall panels enclose appropriate spaces
for the rooms within a building

FRAMESYSTEMS

wln Framesystemare constructedusinglinear elementsor

spatialbeam,column

w Precast beamcolumn subassemblages have the
advantage that the connecting faces between the sub
assemblagesan be placed away from the critical frame

w The beamcolumn joints accomplishedin this way are

regions

hinoed

1 — ’ ]'/‘{‘
s |
Y

1-outside wall panel,
2- RC column,

3-RC girder,

4-RC bracing slab,
5. RC diaphragm,

6. RC ceiling slab,

7 RC foundation

giz
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Precast Concrete

SLABCOLUMN SYSTEMS WITH SHEAR WALLS
w ¢KSasS aeaitsSvya Nbte 2y aKSIN glrfta G2 adadl

mainly gravity loads.

Deutsche Gesellschaft
fur Internationale
Zusammenarbeit (GIZ) GmbH

AY

w ¢CKSNB INBF (G662 YIAYy aedaasSvya Ay GKA& OFGS3IA2NRY

0 Lift-slab system with walls

0 Prestressed slabolumn system

LIFTGSLAB SYSTEM

¢ K SbedrirdyIstRicture consists of precast reinforced concrete columns and slabs.

t NSOFad O2ftdzyya | NB dzadzffte G2 aidz2NARSa K
1 ff LINBOF&ad adNMzOGdzNF € St SySyida FNB FaaSy
wSA
t NSOFad O2yONBGS Ft22N) atloa INB tAFTGSR 7T
¢tKS atlo LIySta INB ftAFGSR G2 G4KS G2L) 2% 0
¢CSYLI2NI NE &dzLJLI2 NI & | NB dzaSR (2 (1SSLI KS 4&f

€ € € € € € €
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THEPRESTRESSHMNABCOLUMN

w Systemuseshorizontal pre-stressingin

two orthogonal directions to achieve
continuity.

wThe precastconcrete column elements
are 1 to 3 stories high. The reinforced
concrete floor slabs fit the clear span
betweencolumns

wAfter erectingthe slabsand columnsof

a story, the columnsand floor slabsare

pre-stressed by means of prestressing
tendons that passthrough ducts in the

columnsat the floor level and along the

gapsleft betweenadjacentslabs

w After pre-stressing,the gaps between

the slabsare filled with in situ concrete
and the tendons then become bonded

with the spans Seismidoadsare resisted
mainlyby the shearwalls (precastor cast

in-place)positionedbetweenthe columns
at appropriatelocations

%)

Ministry of Housing and Urban Affairs

Government of India

Precast Concrete

|
|

vy

possibly post-tensioned

Mortar /~ Post-tensioning
ont tendon

AZédl Ka
Amrit Mahotsav

.~ Precast column (continuous through beam)

A

Precast beam

!
e

(full span)

(a) Column Ceontinuous Through Beam

——

(c) Cruciform

v

- Mortar joint at mid-height

L~ Columns possibly post-tensioned

/— Post-tensioning tendons
/] 10p and bottom :

\

=~ Precast Mortar joint ~*
cruciform  at mid-span
element

Mortar joint -

Mortar joint — |

A

giz

-
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-~ Precast column (floor-to-floor
possibly post-tensioned

/,— Post-tensioning tendons,

/| top and bottom

- Precast Mortar joint. /|
beam at
continuous mic-span
through column

(b) Beam Continuous Through Column

<

N

/ with strand tendon

<

——— — —

q E : Precast beam

Temp. support brackets

—

- — Pracasi column

¥

(4) Typical Connection Detail (adopted from [4))
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Precast Concrete

FOUNDATIOKSTRUCTURABIOMPONENT)
wForlightto mediumloadingsthe preferredmethod
of connectionis to setthe columninto a pocketcast
into areinforcedconcretepadfoundation
wHeavycolumnloadingsare encounteredit may be
necessaryto use a steel base plate securedto the
reinforced concrete pad foundation with holding

downbolts

Typical Details ~

main bars

e

Deutsche Gesellschaft
fur Internationale
Zusammenarbeit (6I1Z) GmbH

binders

25mm clearance ———mf He—

flexcell, building paper

or similar joint —

——precast concrete column
grouted into pocket in
foundation
temporary steel wedqges

floor slab
e :

L
- - 0
'. . . o
% 0|0,
0o
cement : sand pod ~~——binders
grout (1:2)— p | = reinforced
1 e 2 o concrete
75 mm thick AR N :
£ . foundation
blinding packing as \ :
required “——main bars both ways
T
main bars precast concrete column
binders $ stee!l bose plate
flexcell , building paper welded to column
or similar joint — main bars
floor slab mass concrete encasing
} - rlo stccl bosc plate
5 58 . e % \
grout . s _‘l ) .." - steel levelling
=T . S HH e shims or wedges
removable bolt ’ 1
Soseii holding down
bolls
reinforced |
conerete L " = . plate washer
foundation P R ST S‘_T—
main bars both wost 75mm thick blinding
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LHP Precast System

PRECASTSTRUCTURABWUILDINGCOMPONENTS

Structural Building Components Non-Structural Building Components

Foundation Door frames
Columns Window frames
Beam walls Parapet Jallee
Floor roofs Parapet

Paving

Cupboard planks
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Precast Concrete

FLOORSTRUCTURAIOMPONENT)
TYPES
Precasteinforcedconcretefloor system
Precasthollow floor unit
Precastoncreteplankfloor units
Precasttoncretetee beam
Platefloors
Lift slabs

SOLID FLA;"SLAB HOLLOW CORE SLAB DOUBLE TEE SINGLE TEE
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Precast Concrete

Pradhan Maar s Y-

PRE CASTLOOR SLAB

in.) f 2 layers gypsum-based board
;g}'\;‘q‘tg'\;?eaaofgﬂgm / nominal mo/m2 (total)
lanking strip y: Unfaced mineral wool batts {33-60kg/m?)
Is or unfaced mineral wool quilt {10kg/m?)

Acoustic sealant )
Floating floor treatment

/See section 4.1 for options

| " . -
\ Acoustic o
sealant

\ 3 \
Screed (sand and cement

Precast unit :1'"?'8 k’&*;'t:zsv screed

—

One layer of gygsum-based Mineral wool packing

board nominal 8kg/m? X,

See section 4.2 for support systems 1 layer of 15mm gypsum based board or
other fire stopping material between

\ primary steel beam and light steel channel

s

Daflaciiin hea If,l Light steel fame separating wall
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Precast Concrete

ROOF STRUCTURAL COMPONENT

Precast pre-stressed slabs spanning between
walls with composite in-situ topping for roof

EXPLODED VIEW (ROOF)
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Precast Concrete

COLUMNS COLUMN TO COLUMN CONNECTION
(STRUCTURAIOMPONENT)

w Columnto ColumnConnection- precast
columnsare usuallycastin onelength. They
are either reinforced with  bar
reinforcement or they are prestressed
accordingo the loadingconditions The catire
o)
with grout

after
shgnment

wlf columnto columnarerequiredthey are
usuallymadeat floor levelsabovethe beam
to columnconnectionsand canrangefrom

a simple dowel connectionto a complex
connectioninvolvingin-situ concrete

Grouted

Before Assembly
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Precast Concrete

BEAMISTRUCTURAIOMPONENT BEAM TO COLUMN CONNECTION

Colurnn bars

Beamto Column Connections- as with
the column to column connectionsthe
main objective is to provide structural
continuity at the junction. Thisis usually
achievedby one of two basicmethods

——— Column ties

Weld pistes  Weld plate —
cast info cadt ito beam N\
columns 3

A Projecting bearing haunches cast
onto the columnswith a projecting
dowel or stud bolt to provide both
locationandfixing.

A Steelto steelfixingswhichare usually
in the form of a corbel or bracket
projectingfrom the columnproviding
a bolted connectionto a steel plate
castinto the end of the beam

Prostrezsed
tendans

Rewforcing
for corbels
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Precast Concrete

Installation

The on-site installatior of precas component: car be a higr-risk activity involving the use of heavy plant, cranes;
anc personne working at height. Consideratio shoulc be giver therefore to safeguardin agains risks when
receivin¢delivery moving anc placing units.

Precastin car be carriec out at a castin¢ yard. in or neai the site, or in a factory. A key aspec of determining

whether to use site or factory precasting is transpori costs. Facton work offers superiol quality for obvious.
reasons scif there is a factory close to the site, it make: sens¢to use it.

Transportation

Theprecastconcreteelementwill be unloadedon specialracksplacedin the storagearea
Theprecastelementswill be loadedand deliveredon trailer with proper supports,blocking,cushioning,
etc. to minimizeor preventdamageduringtransit.
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Defects

Why Defects are noticed?

A Cracksn concrete
A Settlement of soil

A Shrinkage
A Cracks A Temperaturechanges
A Structural A Steelcorrosion
A UpwardPressure A HoneyCombs
A surface
¢

- 3 g 5 % i R s ;'.152 é&i
Incorrect planning & placing of Cracks in compound wall wider at top
reinforcement steel causes segregation

concrete

‘5
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Defects
A Expansiordoints / Leakage A Cracksn concrete
A Pavements A Shrinkage
A Settles A Temperature changes

A Abrasion
A Water table below

A Steel Corrosion

Corrosion damage to railings of a Corrosion damage to an Exposed
bridge ceiling of shell Roof
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Prefabrication development over the years



