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ôHousingforAllõby 2022.
Under the Mission, Ministry of Housing and Urban Affairs (MoHUA), provides
Central Assistanceto implementing agenciesthrough Statesand Union Territories
for providing housesto all eligible families/beneficiaries by 2022.
Addressing the affordable housing requirement in urban areasthrough :

INTRODUCTION - MoHUA

Affordable Housing in  
Partnership with Public &

Private  Sectors

Promotion of  
Affordable  
Housing

through  CLSS

Slum rehabilitation of Slum  
Dwellers with participation of  
private developers using land 

as a  resource.

Subsidy for  
Beneficiary-Led  
individual house  

construction/  
enhancement.
In-situ Slum  

Redevelopment
(ISSR) for Slums

MoH UA



ÅGIZ is an international cooperation enterprise for sustainabledevelopment which
operatesworldwide, on a public benefit basis.

ÅGIZ is fully owned by the German Federal Government, GIZ implement development
programs in partner country on behalf of the German Government in achieving its
development policy objectives.

INTRODUCTION - GIZ
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TASKS PLANNED WITH MoHUA

Jharkhand

West Bengal

Bihar

Odisha

RANCHI

(JHARKHAND )

assistance inÅTechnical

developing thermal comfort
action plan for climate resilience  
buildin g for mass scale
application in selected states for  
Affordable Housing

ÅTechni cal support  

implementation of

in  
Global

Housing Technology Challenge-

India (GHTC-India)

CLIMATE
SMART  
BUILDING

States and UTõs under central cluster cell established at Ranchi

EAST

CLUSTER CELL



9.INDUSTRY, INNOVATION 
AND  INFRASTRUCTURE
Build resilient infrastructure, promote  inclusive 
and sustainable industrialization, and  foster
innovation
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Housesfor
EWS

Climate  
Resilience

11.SUSTAINABLE CITIES AND COMMUNITIES
Make cities and human settlements  inclusive, 
safe, resilient, and sustainable

13. PROTECT THE PLANET
Take urgent action to combat climate
change and its impacts

7 AFFORDABLE AND CLEAN ENERGY
Ensure access to affordable, reliable,  
sustainable, and modern energy for all

Thermal  
Comfort



Session 1

ÅLHP & its Construction Technology

ÅGHTC Brief on other LHP Construction Technologies (Video & 

Presentation)
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LHP & its Construction 
Technology
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ÅThere are 7 blocks in G+ 8 configuration with 1008 houses along with basic and social infrastructure.

ÅGround coverage of the project is 29.3% and FAR is 2.21. 

ÅGreen space is  20%. 

16dwelling units at eachfloor of building block with provision of lifts and staircases.

Light House Project (LHP) at Ranchi, Jharkhand

(Technology: Precast Concrete Construction System - 3D Precast volumetric )



Conventional Construction Systems

The prevalent construction systemsin India are:
Load bearing Structure
In this system, walls are constructed using
bricks/stone/block masonry and floor/roof slabs are
of RCC/stone/composite or truss. It is cast in-situ
system and called load bearing system as load of
structure is transferred to foundation and then to
ground through walls.

RCC Framed Structure
In this cast in-situ system, the skeleton of a structure
is of RCCcolumn and beam with RCC slab. The infill
walls can be of bricks/blocks/stone /panels. The load
of the structure is transferred through beam and
column to the foundation .



Prevalent Construction Systems

Load bearing Structure

RCC Framed Structure

Precast Concrete Construction - 3D Volumetric

Technology being Used 

It is the modern method of building by which precast concrete structural modules like
room, toilet, kitchen, bathroom, stairs etc. & any combination of these are cast
monolithically in Plant or Castingyard in a controlled condition .

These Modules transported, erected & installed using cranes and are integrated
together in the form of completebuilding unit .



LHP -RANCHI (Precast Concrete Construction System ï3D Volumetric)

Advantages

ÁUpto 90% of the building work including finishing is complete in plant/casting yard leading to significant reduction

in construction & occupancy time

ÁThe controlled factory environment brings resource optimization, improved quality, precision & finish

ÁThe required concrete can be designed using industrial by-products such as Fly Ash, Ground granulated blast

furnace slag (GGBS), Micro silica etc. resulting in improved workability & durability, while also conserving natural

resources. In this project Ground granulated blast furnace slag & silica fume is proposed in concrete.

ÁWith smooth surface it eliminates use of plaster

ÁThe monolithic casting of walls & floor of a building module reduces the chancesof leakage

ÁThe system has minimal material wastage(saving in material cost), helps in keeping neat & clean construction site

and dust free environment

ÁUse of optimum quantity of water through recycling

ÁUse of shuttering & scaffolding materials is minimal

ÁAll weather construction & better site organization



GHTC Brief on other LHP 
Construction 
Technologies (Video &
Presentation)
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Map showing six different LHP Locations

LHPs shall serve as LIVE Laboratories for different aspects of Transfer of technologies

6 LHP ACROSSINDIA



Light House Project (LHP) at Chennai, Tamil Nadu

No. of Dwelling Units : 1152 Nos. (G+5) 

No. of Block / Tower : 12 Blocks 

Units in each Block / Tower : 96 Nos. 

(Technology: Precast Concrete Construction System - Precast components assembled 
at site )



Å Replacing cast in situ RCC structural 
frame with factory made structural 

components ï2D planar elements

Å Customized Factory made beams, 

columns, wall panels, slab/floors, 
staircases etc.

2D Precast Concrete Construction



Concrete components prefabricated in precast yard or site 
and installed in the building during construction

Wall 

Panels

Spandrel

Solid Slab Panels Staircase



Advantages

Á Quality of construction is enhanced significantly due to pre-casting of components by using sophisticated

moulds and machineries in factory like environment, assuredcuring, assuredspecified cover to reinforcement,
proper compaction of concrete results in to denseand impermeable concrete etc. Thus lessermaintenance cost

during lifetime of project.

Á Inbuilt eco-friendly method of construction in terms of more off-site works in controlled factory like
environment results in to significant reduction in wastageof water, natural resources, air pollution and noise

pollution .

Á Safety of workforce achieved automatically as most of the works are carried out at ground floor in factory like

environment, which ultimately enhancesthe work efficiency and quality .

Á Wooden shuttering material is completely avoided and wastage of other construction materials reduced
significantly ; which results in to conservation of scarcenatural resources like soil, sand, aggregate,wood etc.

Á Advance procurement of major construction materials, advance pre-casting of structural components and
assured completion of work within stipulated completion period will save cost towards escalation & early

returns on investments, thus Substantial cost benefit to the client .

LHP -CHENNAI (Precast Concrete Construction System-Precast Components Assembled at Site)



Light House Project (LHP) at Agartala, Tripura
(Technology: Light Gauge Steel Structural System & Pre -Engineered Steel Structural 

System)
No. of Dwelling Units : 1000 Nos. (G+6) 

No. of Block / Tower : 7 Blocks 

Units in each Block / Tower : A(112), B(154), C(118), 

D(168), E(168), F(168) & G(112) 



Å Replacing cast in situ RCC 
structural frame with 

factory made steel (hot 
rolled) structural system

PRE -ENGINEERED STEEL 
STRUCTURAL SYSTEM





Å Replacing cast in 
situ RCC structural 

frame with factory 
made light gauge 

steel (cold rolled) 
structural system

LIGHT GAUGE STEEL 
STRUCTURAL SYSTEMS



Advantages

ÁDue to light weight, significant reduction in design earthquake forces is achieved. Making

it safer compared to other structures.

ÁFully integrated computerised manufacturing of LGSF sections provide very high

precision & accuracy.

ÁSpeedier

ÁStructure being light, doesnot require heavyfoundation

ÁStructural elements can be transported to any place including hilly areas/ remote places

easily

ÁStructure can be shifted from one location to other with minimum wastageof materials.

ÁSteelusedcan be recycledmultiple times

ÁThe system is very useful for post disaster rehabilitation work .

LHP -AGARTALA (Light Gauge Steel Structural System & Pre -engineered Steel Structural System)



Light House Project (LHP) at Indore, M.P.
(Technology: Prefabricated Sandwich Panel System & Pre -Engineered Steel Structural System)

No. of Dwelling Units : 1024 Nos. (S+8) 

No. of Block / Tower : 8 Blocks 
Units in each Block / Tower : 128 Nos. 



PREFABRICATED SANDWICH PANEL SYSTEMS

Å EPS Core Panel Systems 
Å Other Sandwich Panel Systems 

ï Fibre cement board
ï MgO Board

ï AAC panels



Å Replacing brick and 
mortar walls with dry 

customized walls made in 
factory



Advantages

Á The system is dry walling system, brings speed in construction, water conservation (no use of water

for curing of walling components at site).

ÁThe sandwich panels have light weight material as core material, which brings resource efficiency,

better thermal insulation, acoustics & energy efficiency

ÁBeing light in weight, results in lower dead load of building & foundation size.

LHP -INDORE (Prefabricated Sandwich Panel System)



Light House Project (LHP) at Lucknow, U.P.

(Technology: Stay in -place Formwork System & Pre -Engineered 
Steel Structural System)

No. of Dwelling Units : 1040 Nos. (S+13) 

No. of Block / Tower : 4 Blocks 

Units in each Block / Tower : A(494), 

B(130), C(208) & D(208) 



Å Replacing cast -in -situ 
Formwork with factory made 
formwork systems

Å It is sacrificial formwork or 
lost formwork means 
formwork is left in the 
structural system to later act 
as insulation or 
reinforcement cage

STAY -IN -PLACE FORMWORK SYSTEM



Advantages

ÁHaving formwork already as part of system, the construction of building is faster as compared to conventional

buildings . The formwork needs some support only for alignment purpose.

ÁThe formwork consists of rigid PVCcomponents, which do not corrode, chip or stain & resistant to UV, bacteria, fungi

etc., thus ensuring long life of the structure .

ÁThe polymer content used in manufacturing of formwork is up to 55% recycled content and are further recyclable,

making it an eco-friendly material .

ÁThe form work system has specific advantage for use in coastal areas as due to polymer encasement it offers higher

durability .

ÁWith concrete as filling material, the curing requirement of concrete is significantly reduced, thus saving in precious

water resources.

ÁThe formwork system does not have plastering requirement & gives a aesthetic finished surface in different color

options.

ÁThe system provides advantagesin terms of structural strength, durability enhancement, weather resistance, flexural

strength, thermal insulation and easeof construction .

LHP -LUCKNOW (Stay in Place PVC formwork System)



Stay-In-Place PVC Wall Forms
Å This is a prefinished wall formwork from M/s Novel Assembler

Pvt. Ltd . comprising of rigid Poly-Vinyl Chloride (PVC) based

polymer components that serve as a permanent stay-in-place
durable finished form -work for concrete walls.

Å The extruded components slide and
interlock together to create continuous

formwork with the two faces of the wall
connected together by continuous web

members forming hollow rectangular

components. The web members are
punched with oval-shaped cores to allow

easyflow of the poured concrete between
the components.

Å The hollow Novel Wall components are

erected and filled with concrete, in situ, to

provide a monolithic concrete wall .



Rising EPS (Beads) Cement Panels

ÅRising EPS (Beads) Cement Panels are patented panels 
from M/s Rising Japan Infra Pvt. Ltd. These are 
lightweight composite wall, floor and roof sandwich 
panels made of thin fiber cement/calcium silicate 
board as outer and inner faces with a core of EPS 
granule balls, adhesive, cement, sand, fly ash and other 
bonding materials in mortar form.

ÅThe core material in slurry state is pushed under 
pressure into preset molds. Once set, it shall be moved 
for curing and ready for use with RCC or steel framed 
structure.

ÅThese panels are presently manufactured by the firm in 
China and shortly a plant will be installed in India.



Light House Project (LHP) at Rajkot, Gujarat

(Technology: Monolithic Concrete Construction System)

No. of Dwelling Units : 1144 Nos. (S+13) 
No. of Block / Tower : 11 Blocks 

Units in each Block / Tower : 104 Nos. 



Å Replacing cast -in -situ Formwork 
with factory made customized 

formwork systems

Å Formwork material is Aluminium

/ composites / steel having 100 to 

500 repetitions

Å Assembly line construction i.e. 

placing the formwork, pouring 
the concrete, moving the 

formwork to upper level

MONOLITHIC CONCRETE 
CONSTRUCTION



ü Tunnel formwork is a mechanized system for cellular 
structures. It is based on two half shells which are 
placed together to form a room or cell. Several cells 
make an apartment. With tunnel forms, walls and 
slab are cast in a single day.

ü The formwork is set up for the dayôs pour in the 
morning. The reinforcement and services are 
positioned and concrete is poured in the afternoon. 
Once reinforcement is placed, concrete for walls and 
Slabs shall be poured in one single operation. The 
formwork is stripped the early morning and 
positioned for the subsequent phase.

ü Here the walls and slabs are cast in a form of a 
tunnel leaving two sides open whereas in monolithic 
concrete construction the entire room is cast in a 
single pour..

Modular Tunnel form



Advantages

Á Facilitates rapid construction of multiple/ massmodular units (similar units)

Á Results in durable structure with low maintenance requirement

Á The precise finishing can be ensured with no plastering requirement

Á The concrete can use industrial by-products such as Fly Ash, Ground granulated blast furnace slag

(GGBFS), Micro silica etc. resulting in improved workability & durability, while also conserving natural
resource

Á Being Box type structure, highly suitable against horizontal forces (earthquake, cyclone etc.)

Á The large number of modular units bring economy in construction .

LHP -RAJKOT (Monolithic Concrete Construction using Tunnel Formwork)



LHPLocation
Chennai  

(TamilNadu)

Rajkot  

(Gujarat)

Indore  

(Madhya  

Pradesh)

Ranchi  

(Jharkhand)

Agartala  

(Tripura)
Lucknow  

(Uttar  

Pradesh)Sl.No. Particulars Units

1
Nameof

Technology
Name

Precast  

Concrete  

Construction  

System-

Precast  

Components

Monolithic  

Concrete  

Construction  

usingTunnel  

Formwork

Prefabricated  

Sandwich  Panel

System

Precast  

Concrete  

Construction  

System ς3D  

Volumetric

Light Gauge  Steel 

Frame  System 

(LGSF)  with Pre-

EngineeredSteel  

Structural  System

Stay in  

Place  

Formwork  

System

2 No. ofHouses No. 1,152 1,144 1,024 1,008 1,000 1,040

3 No. ofFloors No. G+5 S+13 S+8 G+8 G+6 S+13

4 PlotArea Sqm 33,596 39,599 41,920 31,160 24,000 20,000

5
Per HouseCarpet  

Area
Sqm 26.58 39.77 29.04 29.85 30.00 34.50

6 ProjectCost INR (inCr) 116.27 118.90 128.00 134.00 162.50 130.90

7

Per Housecost  

(with  

infrastructure)

INR(in  

Lakh) 10.09 10.39 12.50 13.29 16.25 12.58

Summary of Light House Project (LHP)



Session 2

ÅConstruction Process at LHP Ranchi

ÅBasic of thermal Comfort and Passive Design Strategies for 

Affordable Housing
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Construction Process
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ÅThere are 7 blocks in Ground + 8 
configuration with 1008 houses 
along with basic and social 
infrastructure.

ÅGround coverage of the project 
is 29.3% and FAR is 2.21. 

ÅGreen space is  20%. 

Typical floor plan 

Á16dwellingunitsat eachfloor of buildingblockwith provisionof lifts andstaircases.



ÅTypical Dwelling Unit plan 

Eachdwellingunit consistsof one hall, one bed
room, a kitchen, WC, Bath and a balcony. The
carpetareaof eachunit is29.85Sq.mt. Thesizes
of individualrooms & serviceareasconform to
NBCnorms.

Otherspecialfeatures:
Å Greenratingasper GRIHA
Å Useof renewableresources:

Å Rainwater harvesting
Å Solarlighting

Å Solidwastemanagement
Å STPwith recyclingof wastewater
Å FireFightingSystemconformingto NBC



Draft

Transformation phases in Construction

10Thermal Comfort

BRICKWORK 

REPLACING RED 
CLAY BRICKS 
WITH AAC 
BLOCKS 

PRECAST 
BUILDING 
METHODOLOGY.

3D MODULAR 
PRECAST

1sT GEN  TECH

2008-2015

2nd GEN  TECH
2016>

3RD GEN  TECH
FUTURE

ÅPlug and play module
ÅCast and finish at the factory
ÅAssembled at Site
Å90% work done at the factory



Draft

Construction Methodology & Special Features of 3D Modular precast

11Thermal Comfort

Ç Lego like plug and play modules

Ç Cast and finished in factories

Ç Assembled on site

Ç 90% work done in Factory

Ç Reduce labor cost

Ç Minimal material waste

Ç Better quality structures

Ç Lesser site disturbance

Ç Flexible and adaptable

Ç Movable and permanent 

building options

* Source: Magicrete, Volert

3D Modular precast Transportation Installation



Structural Elements

ÅFoundation
ÅStructural System 

comprising of 3D 
modules, walling panels & 
solid core pre-stressed 
slab



Construction Sequence

Å Sub-Structure: Foundation

Å Super-structure:Structural System comprising 
of 3D modules, walling panels 
& solid core pre-stressed slab

Å MEP: Plumbing & Electrical
Å Finishing



ÅTheproject startswith layoutandexcavation.

ÅAfter the layoutat site, the excavationof eachblockis doneusingmechanical
excavatorsup to the requireddepth of foundation which is2.0 m for blocks.

EXCAVATION



ÅThefoundationwork startswith the PCCof 100mmthickness(M10 Grade)

FOUNDATION



ÅReinforcementandshuttering for raft foundation

FOUNDATION



ÅAll building blockshaveRaftfoundation with 700mm thick M-30 Concrete.

FOUNDATION


