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From the Desk of
Executive Director

MTPC is releasing its special newsletter Nirman Sarika on the theme

Public Spaces for all designated by United Nations for World Habitat Day

2015. World habitat day reminds us of our collective responsibility to lead
our cities towards sustainable & resilient path by taking all together especially
poorest of the poor. The theme of Public Spaces for All is a welcome step by
UN as most of the time, these open spaces are taken for granted on as & where
basis. These social places which are generally open & accessible to people are
in the state of utter neglect and not given priority in the development of a city.
It is time that public spaces are made integral part of master plan of the city
and we need to draw development plan for these places as they project the
image of the city.

Public spaces embrace a wide array of spaces, from old city centres to new
suburbs. Their form, uses and maintenance raise a host of imperative questions
regarding urban planning from the local urban to metropolis scale. They shall be
considered as assets for urban renewal, new developments, public health & well-
being, mobility & happiness. The proposed sustainable development goals put
Public spaces as a key and important topic and it is targeted to provide universal
access to safe, inclusive and accessible green & public spaces, in particular for
woman and children, older persons and persons with disabilities by 2030.

BMTPC is part of the celebrations held on World Habitat Day by Ministry of
Housing & Urban Poverty Alleviation, Govt. of India. We work hand in hand
with Ministry to realise its goals towards urban renewal. Recently Housing for
All (Urban) Mission is launched by the Ministry and we are given an important
task to create a favourable eco-system for states which will facilitate use of new
housing technologies which are sustainable, safe & quick. The conventional
construction practices make use of materials & systems which are based on
natural resources, energy & labour intensive and, therefore, world over in-
dustrialized housing technologies which are not only energy efficient but also
based on renewal resources are being practiced. BMTPC is studying these and
trying to bring them for Indian construction industry. The target of building
20 million houses by 2022 is stiff one and cannot be accomplished unless fast
track sustainable construction practices are introduced into our conventional
construction system.

As regards, our newsletter, it is a quarterly magazine with a special publication on
this day. Through our newsletter, we constantly sensitize the masses regarding the
latest know how in the field of housing construction. It is our constant endeavour
to educate at the grass root level regarding good construction practices which
are safe & sustainable so that the housing stock being added put less pressure
on our mother earth and we have clean, green & safe habitat.

Any suggestion to improve our newsletter is welcome.

N AP—

(Dr. Shailesh Kr. Agrawal)
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M. VENKAIAH NAIDU

Minister of Housing and Urban Poverty Alleviation,
Urban Development and Parliamentary Affairs
Government of India

MESSAGE

he first Monday of October is marked as World Habitat Day and celebrated world
Tover by United Nations and other Habitat related institutions to highlight the issues

related with our towns and cities and basic rights to all of adequate shelter.
Each year a new theme is chosen based on the current issues relevant to Habitat Agenda.
This year’s theme “Public Spaces for All” is intended to have a fresh look and stock of
existing public spaces, particularly in developing countries. A public space is social space
which is accessible and enjoyable by one and all without prejudice and includes roads,
pavements, public squares, parks, beaches, etc. Public spaces play vital role in social,
cultural and intellectual progression of cities.

Itis high time that public spaces need to be made integral part of city’s development plan
and due care to be taken so that they become model places for community development,
environmental sustainability and promotion of health, happiness and wellbeing of citizens.
The Housing for All (Urban) Mission recently launched by my Ministry also lays emphasis
on creation of green, open spaces in slum rehabilitation projects. It is need of the hour
that we take bold and transformative steps to develop a society which is sustainable,
resilient and inclusive.

Building Materials & Technology Promotion Council (BMTPC) has been entrusted with
the task of bringing new housing technologies and alternate materials which can help in
creating superior, sustainable and safe housing stock. Off late, BMTPC has played a pro-
active role in identifying a few emerging technologies for mass housing.

| congratulate BMTPC for bringing a Special Issue of its Newsletter “Nirman Sarika” on the
occasion of “World Habitat Day” and wish success in its future endeavours.

Wﬂ"‘/
(M. Venkaiah Naidu)

Nirman Sarika
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BABUL SUPRIYO

Minister of State for Housing & Urban Poverty
Alleviation and Urban Development
Government of India

MESSAGE

tober on the theme chosen by United Nations with the purpose to remind the world
regarding their responsibility to shape the future of our cities and towns so as to have
sustainable, safe resilient and inclusive growth.

The World Habitat Day is an yearly event being celebrated on first Monday of each Oc-

The United Nations need to be congratulated for bringing out “Public Spaces for All” as a
theme for this year’s World Habitat Day, as public spaces encompass a wide array of spaces
from old historical centres to streets and can play a pivotal role in urban renewal schemes.
Often public spaces are found to be well below the expected level and have become places
for unauthorised encroachments, settlements and business. It is high time that we revisit
these places and bring them to a level so that they become a key asset for city’s growth and
well-being.

Quality public spaces not only enhance community cohesion but also promote health, hap-
piness and well-being of all citizens. These spaces can also foster investment, economic de-
velopment and environmental sustainability. Therefore, public spaces need to be given due
importance while considering city’s development plan and key stakeholders in the urban areas
need to be sensitized about this. | hope the World Habitat Day celebrations will play a role of
catalyst in drawing attention of urban planners towards public spaces.

| understand that Building Materials & Technology Promotion Council (BMTPC) is involved
in promotion of cost-effective, environment-friendly, energy-efficient building materials and
disaster resistant construction technologies under the Ministry. The Special Issue of Newslet-
ter “Nirman Sarika” being published by BMTPC on the occasion of World Habitat Day will give
its readers an opportunity to understand some of the important issues related with Public
Spaces for All and other housing related matters.

| commend the efforts put up by BMTPC and wish them success in their future efforts.
M»{ Eesleat ﬂ Wigles
ot =mire

-

(Babul Supriy<.))
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DR. NANDITA CHATTERJEE

Secretary

Ministry of Housing & Urban Poverty Alleviation
Government of India

MESSAGE

World Habitat Day on first Monday of October each year on the theme selected

according to its annual relevance. This Year’s theme “Public Spaces for All” adds
new dimension to urban renewal. Public spaces are open spaces where communities gather
for community education, energy and growth. Hence, they need to be considered as assets
for the city as they help in various aspects of life such as well-being, public health, mobility
and a sense of community among the residents of the city.

IVI inistry of Housing & Urban Poverty Alleviation celebrates United Nation’s designated

This theme provides us the opportunity to attend to the need of public spaces for all and to
include them into city’s economic development plan. The Sustainable Development Goals
envisage that the public spaces should be inclusive, accessible, green and safe for women
and children, older persons and persons with special needs. It is, therefore, our collective re-
sponsibility to create quality urban public spaces. It is also important to upgrade the existing
public spaces and to make them part of inclusive growth of the city so that all human beings
can enjoy prosperous and fulfilling lives and that economic, social and technological progress
occurs in harmony with nature.

The Housing for All (Urban) Mission, recently launched by our Ministry, seeks to address the
housing requirement of urban poor including slum dwellers through slum rehabilitation, af-
fordable housing and other verticals. The Mission encourages people friendly inclusive layouts,
designs and habitat planning with more green and open areas so as to make urban renewal
more participative, community driven, resilient and sustainable.

Building Materials and Technology Promotion Council (BMTPC) is the nodal organization for
promotion of appropriate building materials and construction technologies which are sustain-
able, safe and affordable. BMTPC is envisaged to play an all important role of dissemination
of housing technologies under Housing for All (Urban) Mission. | congratulate BMTPC for
publication of Special Issue of their Newsletter “Nirman Sarika” on the occasion of World

Habitat Day.

(N. Chatterjee)

Nirman Sarika
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RAJIV RANJAN MISHRA

Joint Secretary (Housing)

Ministry of Housing & Urban Poverty Alleviation
Government of India

MESSAGE

to raise awareness about the need for quality urban public spaces which can play an

important role in shaping the future prospects of a city. In developing countries, like
ours, housing and other related infrastructure is given more importance, which is a priority
in a sense, but creating sustainable public spaces while contemplating the developmental
projects can help in building image of the city which can help community cohesion and
inclusive growth.

This year’s theme of “Public Spaces for All” of World Habitat Day provides us opportunity

The Ministry of Housing & Urban Poverty Alleviation is celebrating World Habitat Day on
5th October, 2015 and would dwell upon the issues related with public spaces. The attached
organisations with the Ministry are bringing out special publications related to the theme
on the occasion, which shows that Government of India is committed to the global resolve
of providing sustainable development policies that ensure adequate housing for all with
improved and inclusive urban planning.

Building Materials & Technology Promotion Council (BMTPC) is a technical organisation
under the Ministry providing sustainable habitat solutions with regard to appropriate ma-
terials and construction systems. BMTPC has also been front runner in the area of disaster
mitigation and management, playing a pro-active role in ensuring safe habitat.

| am happy that BMTPC is coming out with a Special Issue of its Newsletter “Nirman Sarika”
on the occasion of World Habitat Day. | am sure the issue will highlight the theme of World
Habitat Day.

| extend my best wishes to BMTPC.

(Rajiv Ranjan Mishra)
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SANJEEV KUMAR

Joint Secretary & Mission Director (Housing for All)
Ministry of Housing & Urban Poverty Alleviation
Government of India

MESSAGE

chosen theme world over. This year’s theme is Public Spaces for All. Public spaces are

social open spaces being accessed by one and all and are assets to any city. However,
these spaces some how do not get adequate importance because of competing demands
of growing cities, need of resources etc. Through this year’s theme let us revisit the state
of existing urban public spaces and make a pledge that the existing urban public spaces are
converted into spaces which are more inclusive, safe, sustainable and resilient. Also efforts
should be made to create more public spaces which can help in improving city’s environment,
social cohesion and equality.

l | nited Nations celebrates first Monday of October as World Habitat Day each yearon a

In the previous schemes of our Ministry on housing and the recently launched Housing for All
(Urban) Mission, the due importance is being given for creating green open spaces whenever
slum renewal projects are undertaken. It is being Ministry’s endeavour that housing is created
with adequate social & physical infrastructure and open spaces so as to nurture inclusive growth
with better community participation. Also our effort has been to create spaces in harmony
with nature. Better habitat planning encompassing effective and efficient public spaces is the
call of the day and will help in providing safe and healthy living environment.

Building Materials & Technology Promotion Council (BMTPC) has been striving to mainstream
emerging sustainable technological solutions to States which can help in quick sustainable
construction without compromising structural and functional performance. | am pleased to
learn that Special Issue of BMTPC’s Newsletter “Nirman Sarika” is being released on the oc-
casion of World Habitat Day. | sincerely hope that the publication will provide better insight
to the chosen theme of the World Habitat Day.

| wish BMTPC all the best in their future initiatives. S’%‘; k“

(Sanjeev Kumar)

Nirman Sarika
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Concept of Public

Spaces for All In
Sustainable and

Smart Cities

ntroduction

Public spaces have a central

role, both physically and func-
tionally in urban planning and
development. Access to, and uti-
lization of, the public spaces are
among issues that are negatively
affected by rapid urban growth.
Public spaces such as public
squares, market places, gardens,
neighbourhood parks, are one of
the major elements that define the
city’s unique attraction points that
play an important role of building
civic pride, public communication,
economic investment that contrib-
ute to health and quality of life [Nil
Pasaogullari and Naciye Doratli].

Physical and psychological ac-
cess to public spaces is a basic
consideration for all open space
planning. Public spaces must be
seen and treated as an essential
part of the planning process for
urban development. Public spaces
may be able to provide a variety of
accessible opportunities’ to people
and become a means of enhancing
the quality of living in the urban
development. Public spaces in
the form of parks and community

|

Ashok Kumar*

centers also serve as symbols of
civic pride and sense of place which
promote the notion of community.
Access to public spaces is consid-
ered as one of the key issues in
terms of the physical dimension
of the public realm, which might
be both facilitated and constrained
by the social environment [Duany
and Platter — Zyberck]. Accessibil-
ity is defined as “the freedom or
ability of people to achieve their
basic needs in order to sustain their
quality of life” [Lau and Chiuj.

Location and design of public
spaces can play a significant role
in bringing people together [Calt-
horpe, 1993], whereas a compact
city structure promotes physical
accessibility, which reduces the
travel distance to public spaces.
According to Whyte, (2000), the
public spaces can be judged by
its connection to its surround-
ings, both visual and physical. For
instance; streets are preferred to
major arterials, and the sidewalks
are seen as a way to encourage
links between private and public
spaces [Talen, 2000]. A public
space should be accessible to ev-

* Principal Scientist and Head, Architecture & Planning and Efficiency of Building,
CSIR- Central Building Research Institute (CBRI), Roorkee; Email: ashokkumar@cbri.res.in

** Project Fellow, CSIR- CBRI, Roorkee.

Vijay Raj Deopa**

eryone regardless of the residential
developments, physical abilities or
financial resources.

Planning and Development of
Public Places

All the public spaces should be
designed and developed so that
they are sustainable, affordable,
livable, and resilient to climate
change. These public spaces
should overlook green and should
be located within easy walking
distance from public transport. The
primary and secondary attributes
are as follows:

a) The people at large in public
space are safe, healthy, acces-
sible and inclusive.

b) Thereis a quality infrastructure
and services including health.

c) The public has accessto arange
of quality open spaces and rec-
reational opportunities.

d) To create built forms and build-
ings that are using passive
cooling techniques to conserve
energy and thereby reducing
reliance on fossil fuels and
decreasing green house gas

8 fagfor wiRaT



e)

f)

g)

h)

emissions.

Design for appropriate climate
responsive orientation, provid-
ing shade and allowing cut-outs
for the penetration of sunlight,
breeze, and getting close to
natural environment.

Create a contemporary cutting
edge design as a showcase for
public awareness where there
is an appropriate use of build-
ing materials and technology
developed by R&D institutes.

Develop incubation —cum- tech-
nology demonstration centers
for public use.

Develop outdoor meeting
points, entertainment hubs,
recreational areas which have
easy access to public transport
and have shaded pedestrian
walkways.

Water harvesting techniques
should be used to conserve wa-
ter and limited use of portable
water should be done.

j) Getting integrated with nature
and providing maximum open
spaces or parks as they are a key
element of public behavior.

The above- listed attributes are
integrated in a conceptual layout of
a city or a town of five lakh popula-
tion showing different facilities and
amenities to be provided in public
spaces for sustainable and smart
cities as shown in Fig.1 and 2. The
salient features are as follows:

a) Open Spaces: Open spaces are
located in distinctive part of the
landscape along living and pub-
lic spaces. They include parks,
small parks and streetscapes.
These are linked to form a net-
work and a permeable structure
of the town / city plan.

b) Street Layout and Movement
Network: Street layout has
been done to have East-West
routes for public transport and
major vehicles so that majority
of buildings have a Northern
Orientation for optimum solar

access. North-South streets
extend a metaphysical or ideal
orientation for shady pedes-
trian linkages for walkways.

c) Streetscape: The avenue plant-
ing contributes to the creation
of lower on temperature. Hence
the space for trees between
buildings and between build-
ings and streets is essential.

d) All the new and existing build-
ings must be rated for the envi-
ronmental and green attributes
in five key areas i.e.: i) Energy
efficiency, ii) Water efficiency,
iii) Sustainable operation and
management, iv) Indoor en-
vironment quality, and Green
innovation.

The Fig.1 indicates that the
public spaces should be developed
centrally with equitable accessibil-
ity in north — south orientations.

The Fig.2 indicates a skyline of
Public Spaces with central metro
rail system connectivity.

— R A —

Fig.1: Conceptual Layout of Public Spaces in a sustainable and smart city
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Fig.2: Conceptual Cross — section of the Public Spaces

The Fig.3 indicates that the pub-
lic spaces may be designed to act
as a model or showcase depicting
modern technologies and smart
features.

To conclude, planning for a
future to make our communities
more livable, prosperous and
vibrant is a challenge before plan-
ners, architects, engineers, experts
and the Government. Smart infra-
structure planning brings a holistic

approach to infrastructure through
the analysis of geospatial, physi-
cal and temporal data, along with
seeking out economic, environ-
mental and social impacts, which
are directly or indirectly related
to sustainability. Similarly, smart
cities representing as a ‘knowl-
edge’, ‘digital’, ‘cyber’ or ‘eco’ city;
a concept open to a variety of
interpretations, may be viewed as
cities and towns of the future, but

considering today’s rate of innova-
tion, it is highly likely that smart
city models will become more
feasible and certainly very popular
strategies for cities” development
over the coming decade.

Hence, the public spaces in
towns and cities must be designed
and developed to have significance
in showcasing all the innovations
being done by scientists to general
public and with all the features of

Fig.3: Three dimensional view of the Buildings in Public Spaces
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smart infrastructure and the use
of smart technologies and mobile
based web applications including
Wi-Fi, systems including electronic
connectivity and the Information
and Communication Technologies
(ICTs). Since, the rapid urbaniza-
tion will exert more pressure on
cities’ traditional infrastructures;
these technologies will present a
very viable means of upgrading
the infrastructures to replicate the
demands of the future generations
and the public spaces must be cre-
ated as a precondition for smart
and sustainable city functionality.
These concepts will not only dem-

onstrate the new technologies to
the public at large but also con-
tribute in building a confidence to
accepting the newer technologies
by the people.
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Students create designer urban spaces

BANGALORE: The next time you pass by Anand Rao Circle flyover,
don’t miss the urban landscaping underneath: with patches of green
and benches to perch on, it’s a space to stop awhile.

This project by nine students pursuing masters in architecture, Co-
lumbia University, aims to redesign public spaces, turning them into
bright urban spots and meaningful, sustainable infrastructure.

The students, along with interns from Sustainable Urbanism Inter-
national (SUI), an NGO, and students of Srishti School of Art, Design
and Technology, worked on this idea. They used recyclable wood,
plastic bottles compacted to bales, bamboo and metal scrap from flea
markets like Jolly Mohalla and Bamboo Bazaar near Shivajinagar.

The project is inspired by ‘Folly for a Flyover’ - an amphitheatre
made of recycled material under a motorway in London, besides a
community hall made of beer bottle craters under a flyover in Slo-
vakia, greening concretization in Ohio, Singapore, Hong Kong and
King’s Cross in Mumbai, which looks at sustainability by redefining
engineering.

Says Chelsea Hytuk, one of the members from the design team: “The
idea is to allow people to slow down in life in such places. People who
work around these areas can come here for lunch; parents taking
their children to and from school can make use of the play areas. We
are dividing and demarcating pedestrian and vehicular ways.”

The students felt the city has the potential for many such designer
public spaces. In fact, they proposed a similar project for Richmond
Road flyover, and also a waste management kiosk at Madiwala
market.

SOURCE: THE TIMES OF INDIA, JANUARY 18, 2014

BBMP TO REPLICATE IDEA

ungeon-like places beneath flyovers could soon become a

thing of the past. Taking a leaf out of this novel project. BBMP
commissioner M Lakshminarayana announced that the idea will be
replicated at all junctions and flyovers in the city adding that Rs 50
crore has been allocated for it in the budget.

On Friday, Lakshminarayana directed his officials to appoint
one consultant for each flyover, and undertake improvement of
junctions, including the spare land underneath flyovers. “We must
redefine engineering and planning of flyovers. We have to work with
the BDA,” he said.

Srishti School of Art and design will partner the BBMP to
redesign such junctions and spaces. Lakshminarayana also said the
Palike will book criminal case against people who stick posters on
pillars and flyovers walls. The BBMP has undertaken drives to pull
down illegal billboards, hoardings and flex boards, and booked 400
criminal case against the offenders.

The aim: To create meaningful public
spaces

£EThe project encompasses solutions for three main problems the

city faces-heavy urbanization and concretization, reduced sustain-
ability and solid waste crisis in municipal areas. The freeways and
crosswalks can be redesigned such that the cement structures are
greened by creepers. Spaces used to trash waste can be trans-
formed into public areas. The project aimed at making meaningful
public areas. It’s better to work in collaboration with urban planners
from the time an infrastructure true project is planned.

Jyoti Hosagrahar | pRoFESSOR, GRADUATE SCHOOL OF ARCHITECTURE, PLANNING AND

PRESERVATION, AND DIRECTOR OF SUI

Nirman Sarika
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Swachh Bharat Abhiyan:
The Sulabh Perspective

t is commendable that our

national leaders have finally

realized that without freedom
from filth we cannot become a
great nation. Civilization begins
from sanitation, as it provides
the basic condition for human
well-being. Mahatma Gandhi viv-
idly made this point when he said
during the freedom struggle that
cleanliness was more important
than independence. The proclama-
tion of Hon’ble Mr. Narendra Modi
after becoming Prime Minister that
building toilets was a priority over
temples was in sync with Gandhi’s
dream of making India clean. Fol-
lowing this, he kicked off Swachh
Bharat Abhiyan, which is a national
mission to make India’s streets,
roads, and infrastructure clean
by 2019. Apart from the ensuring
general cleanliness and scientific
disposal or recycling of solid waste
alongside bringing a behavioural
change in people regarding healthy
sanitary practices and generation
of public consciousness about the
linkages of health and hygiene, the
crucial—almost central—compo-
nent of the mission is construction

of toilets. Besides constructing toi-
lets in every school immediately, it
plans to construct 12 crore toilets
inrural India by October 2019. The
aim is to provide every household
a toilet and thus eliminate open
defection. Conversion of insanitary
toilets to pour flush toilets and
eradication of manual scavenging
are an integral part of the mission’s
objective. No doubt it is a truly
national and noble mission, and if
India says goodbye to open defeca-
tion by 2019, which is the promise
of the Prime Minister, it willindeed
be a splendid achievement.

The Prime Minister’s plan of
cleanliness has generated a nation-
wide enthusiasm. But the litmus
test of leadership is not noble
intentions or utterances but the
actual results produced. Everyone
knows that the success of the
Clean India Mission hinges on the
elimination of open defecation. It
is not impossible, but the scale of
the challenge—constructing 12
crore household toilets and thou-
sands of public ones in schools and
slums—is staggering. It will require
not just the synergy between the

Sociologist & Social Reformer, Founder, Sulabh Social & Sanitation Movement

Sulabh Gram, Mahavir Enclave, Palam-Dabri Road, New Delhi-110 045
Tel.: (011) 25031518, 25031519, Fax: (011) 25034014, 25055952

Email:info@sulabhinternational.org/contact@sulabhinternational.org/ sulabhinfo@gmail.com /sulabhinfo1@gmail.com
Website: http://www.sulabhinternational.org / www.sulabhtoiletmusem.org

Dr. Bindeshwar Pathak*
Ph.D., D.Litt.

political leadership, the state and
the corporate sector, but also peo-
ple’s participation and a brilliantly
thought out plan that can work on
the ground. As an expert in the
arena, | would like to share my vi-
sion about how we can construct
12 crore toilets by 2019, but before
that | would like to briefly state
Sulabh’s track-record from which
we can derive valuable insights for
making India clean.

Sulabh’s experience and
success

In 1970, | founded Sulabh that
focused on two primary goals: to
prevent environmental and wa-
ter pollution by promoting cost-
effective sanitation facilities, and
to liberate the manual scavengers,
traditionally engaged in manual
cleaning of human excreta. During
four decades of our work, we have
constructed 1.3 million household
toilets and 8,000 community toilet
complexes being used by 15 mil-
lion people every day. We have
also liberated and rehabilitated
thousands of manual scavengers.
But the environmental pollution

12 Ao wiRar
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remains a huge challenge, and an
estimated 700 million Indians still
lack toilets. Sulabh, however, has
shown the way to overcome the
problem.

Sulabh not merely constructed
toilets but its Founder, Dr. Bind-
eshwar Pathak, invented an envi-
ronmentally safe and cost-effective
two pit, pour flush, on-site com-
post toilet (which could easily be
constructed from locally available
materials and thus with minimum
cost), which has been recognized
as one of the best global tech-
nologies for safe disposal of human
waste. Also, the Sulabh model of
pay-and-use community toilets
in urban centres and an effective
mechanism of maintenance have
proved successful all over India.
The following set of suggestions
is not only based on our long and
deep experience of work in the
sanitation sector, but also takes
into account why various govern-
ment sanitation programmes ini-
tiated from time to time have not
succeeded till now (though due
to the space constraints, | will not
be able to explain them directly
here).

India needs 2,50,000 sanitation
motivators

Our basic challenge is to build
12 crore household toilets by 2019,
besides constructing toilets in all
schools and public toilets in urban
centres. We should begin with a
vigorous cultural campaign for
sanitation through all means of
communications, in which the lead
should come from the government
agencies and the mass media. But
my special proposal is to create and
train a nationwide cadre of roughly
250,000 sanitation motivators
who will create mass awareness
about the need for construction

of toilets and tell the people how
to maintain them properly. The
trained motivators will also moni-
tor and supervise construction of
individual household toilets. These
motivators will work as a link be-
tween the beneficiary, Panchayat
members and the financial insti-
tutions so that the programme is
properly planned, implemented
and the toilet utilization progresses
smoothly. India has a huge pool
of unemployed educated youth;
many of them are also eager to do
something socially meaningful. It
should be no problem to recruit the
required trainee motivators. For
this a productive partnership with
the business houses and NGOs
must be forged.

India has 690 districts, 5924
blocks, 2.5 lakh Panchayats and
6,40,867 villages. To convince and
bring along the masses for toilet
construction, we need one mo-
tivator for each panchayat. This
means we need roughly 250,000
motivators and should be given Rs.
2000/- to each of them for motiva-
tion, education, communication,
implementation, maintenance and
follow-up. These motivators will
have to be properly trained for car-
rying out their assigned task.

Selected NGO should be given
Rs. 1000/- for coordination, moni-
toring and supervision.

Alongside the motivators, we
will need to employ 500,000 ma-
sons to build the toilets.

To recruit and train 250,000
motivators and 500,000 masons
will take time. But this must be ac-
complished by March 2016.

Thus, we have just three years
to do all the work. We have 2016-
17, 2017-18 and 2018-19. To
meet the target, 250,000 motiva-

tors will have to build fifty lakh
(50,00,000) toilets in a month, six
crore (6,00,00,000) toilets in a year
and eighteen crore (18,00,00,000)
toilets in three years.

The money required to accom-
plish this mammoth task will be
approximately Rs. 3,27,388 crore—
or to put it in rounded figure
Rs. 3,30,000 crore.

In view of the sensitive Centre-
State relations, | would suggest
that this amount should be en-
trusted to the various banks situ-
ated in or around the Panchayats,
so that the money should reach
the beneficiary swiftly and without
any hitch.

Besides the subsidy, the benefi-
ciary should be provided loan from
the banks on the least interest.

Presently, as per Government
of India’s guidelines, the estimated
cost of Individual Household La-
trine (IHHL) is Rs. 12,000/- with
contribution from Government of
India, State Government and ben-
eficiary. As per the present cost of
material, it is rather impossible to
construct a good toilet function-
ing for at least 10 years at this
cost. This needs to be enhanced
in view of the current inflation to
Rs. 25,000/-. The cost of construc-
tion of each of these individual
toilets can vary and will be borne
by individuals with cost being met
through subsidy supplemented by
bank loan. With numerous designs
available to the beneficiary, he can
choose one which suits his means.
It is envisaged that a beneficiary
will construct the toilet on loan-
cum-subsidy basis.

Role of Bank will be crucial

Subsidy to the beneficiary
should be passed on through a
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bank that gives the loan and the
bank before doing so will satisfy
itself that the loan given to the
beneficiary has been utilized prop-
erly. The point is, if the banks are
directly involved then the financial
burden on the government is lim-
ited to subsidy amount. The bank
will ensure that there is physical
achievement: only after the bank’s
certification, the beneficiary will
get the release of subsidy. Thus
the banks too will become a stake-
holder.

The role of bank is important
because the usual financing pat-
tern of funds being passed on to
the state government and then to
local bodies is very time-consum-
ing and the progress is tardy as has
often been witnessed. The govern-
ment passing on the subsidy to the
bank will not only mean its proper
utilization but will also reach the
right person and in addition will be
an incentive to the bank to readily
disburse the loan to a beneficiary.
The Panchayat need not be in-
volved in the release of subsidy. If
the loan-cum-subsidy involves only
the beneficiary and the bank, the

physical achievement is ensured
and the red tape is cut.

Partnership with NGOs

In this mission the role of NGOs
and the motivators will be critical.
The NGOs working in tandem with
the motivators will ensure that tan-
gible achievement takes place ac-
cording to the expenditure shown.
Their role will also be to take the
technology to the beneficiary, and
to ensure that dry latrines are
replaced wherever they exist and
new toilets constructed where
there are none. In the verification
of physical target being achieved,
the system of reply paid postcard
can be introduced whereby the
beneficiary informs that the toilet
has been constructed, also men-
tioning the defect, if any, so that
the construction agency (that is,
the NGO) can set right the defect.
The NGO can also give guarantee
for a given period of time to effect
cost-free defect removal. Sulabh
has practiced this system suc-
cessfully over the years. Recently,
nearly 12,000 toilets in rural areas
of Punjab have been built on this
basis.

Alongside the construction of
household toilets, there will be
construction of toilets in schools,
the cost of which will vary depend-
ing upon the size and location of
the school. The public toilets can
vary from five seats to 35 seats.
They will be built in public places
and will be self-sustaining when
run on pay-and-use basis. This will
be valid for urban areas. The key to
running a public toilet efficiently is
its maintenance. This can be han-
dled by NGOs in urban centres but
in rural area the responsibility can
be discharged by the Panchayat.

Summing up, if the above plan
is implemented and a synergy is
generated for the sanitation move-
ment, it will ensure a combina-
tion of skill development, speedy
implementation, and desired result
produced. It will make India not
only free from open defecation,
but also generate employment
for a large number of people in
the form of sanitation motivators,
masons, and artisans engaged in
production of materials for toilet
construction.
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Innovative Design
Solutions for Affordable

Housing — Housing for All
with Public Spaces for All

ood design plays a pivotal

role in affordable housing;

this idea has received sig-
nificant attention that it deserves
in the Housing for All (Urban)
Scheme Guidelines in the form of
a Technology Sub-mission that was
launched in June of 2015. This Sub-
Mission particularly encourages
the utilization of efficient designing
and planning for superior hous-
ing solutions that will fall within
the parameters of this scheme.
While the design and construction
processes are important, it is the
function, performance, end-user
acceptance and satisfaction that
is of even greater importance.
However, this, in turn, makes the
task of designing and constructing
affordable housing even more chal-
lenging. While designing affordable
housing, housing providers often
have to address several important,

Reduced
Waste and
Lower Cost

Design
For

Maintenance
and Oceupant
Com fort

Fig.1: Role of Design in Construction and
Use Phases

constraining and sometimes even
conflicting requirements. Design
must be viewed as a catalyst that
can substantially improve the
construction and use- phase of the
building as shown in Fig.1.

A good affordable housing solu-
tion, in addition to addressing basis
issues of design, must address the
following parameters:

1. Social and cultural acceptance
plays an important role in af-
fordable housing. Current so-
lutions sometimes carry the
stigma that ‘low-cost means
low-quality’. Appropriate design
can eradicate this stereotype.
It is also mandatory that while
designing affordable housing
the providers acknowledge lo-
cal cultural preferences.

2. ‘Liveability’ and end-user com-
fort must be addressed in a
much more holistic manner.
From the design of indoor
spaces to the design of com-
munity areas, the interests of
end-user must always be held in
high regard. Community spaces
and areas for social interaction
must be interwoven carefully
into the design solution. So-

Dr. Anil Sawhney*
Ph.D. FRICS

cial cohesion and interaction
are fostered when designing
takes place while maintaining
a perfect balance between hu-
man needs, environment and
nature.

. Affordable housing units must

be adaptable and amenable
to the idea of incremental
housing. This is a must for the
wholehearted acceptance of
such housing by urban poor —
especially the younger popula-
tion of the country.

. Energy efficiency and sustain-

ability are an integral part of
the design process. Passive and
bio-climatic design can help in
producing an optimal solution
to the housing needs of the
urban poor. Locally sourced
materials and vernacular solu-
tions must also be used. Sensi-
tive adaptations of traditional
vernacular building designs
with an appropriate mix of
modernistic solutions must also
be explored.

. Design must be such that it

is easy to construct and with
minimal waste. The end prod-
uct must be easy to operate
and maintain. Quite often, the

* Associate Dean, Director & Professor of Construction, RICS School of Built Environment, AMITY University, Noida
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design, construction and op-
eration phases of a building are
fragmented leading to a sub-
optimal solution. Integration of
these functions is a must as we
move forward.

6. Long-term sustainability and
viability of the housing and the
community is an important con-
sideration for design. This has
to be managed at the individual
unit level as well at the level
of the whole neighbourhood.
Open space and community
spaces must form the fabric of
a sustainable and viable afford-
able housing development.

7. Resilience has to be built-in at
the unit level and at the com-
munity level as well. Ability to
adapt to economic downturns,
natural hazards, and other
problems must be considered
in the design process. This will
make affordable housing devel-
opments child friendly, safe and
secure.

8. Technology driven solutions,
community and end-user par-
ticipation are becoming in-
creasingly important in today’s
context and cannot be ignored
by the affordable housing pro-
viders.

Incorporating the parameters
listed above is both important
and challenging. A shift in mindset
and the process of design itself is
imperative. For those working in
the affordable housing sector it is
crucial to embrace the following
paradigms in a true and holistic
fashion:

Design Thinking:

Tim Brown, president and CEO
of IDEO defines design thinking
as a “human-centred approach to
innovation that draws from the
designer’s toolkit to integrate the

needs of people, the possibilities of
technology, and the requirements
for business success”. Design think-
ing will allow designer to more
intelligently and creatively think
about design of affordable hous-
ing projects. While embracing this
paradigm it is useful for designers
to think about constructability and
constructors to understand the de-
sign intent. Sometimes designers
develop creative and innovative
solutions but ignore the construc-
tability aspects. Construction ex-
perts adopt construction means,
methods and materials that defeat
the design intent. The end result
is a product that the user or con-
sumer does not like or want. There
is a need to intermingle design
thinking with construction thinking
as shown in the Fig.2.

Designer Constructor
Construction Design
Thinking Thinking

Fig.2: Design Thinking and
Construction Thinking

Building Information Modelling
(BIM):

Housing projects need to be
designed with the assistance of
modern design technologies that
are generative and parametric in
nature. Building Information Mod-
elling (BIM), also known as Virtual
Design and Construction, can play
a significant role in making our de-
signs sustainable, end-user friend-
ly, efficient and mistake-proof. BIM
allows project team members to
visualize the design (see Fig.3),
collaboratively work on the project,
efficiently share project informa-
tion and create better design solu-

tions. BIM must be available in the
designers’ toolbox when designing
affordable housing projects.

Big Data:

Today datais strewn everywhere
—in and around the designer’s of-
fice, on a project site, in a product
manufacturer’s factory, in the con-
trol system of an operating building
or bridge, in a vendor’s database or
a census database, with a public
agency or utility and at different
levels — project, neighbourhood,
city, state and nation. We are now
able to collect massive volumes of
data about the built environment
and the users that inhabit it. Can
affordable housing providers have
real-time access to this data dur-
ing the design, execution and op-
eration processes to make critical
decisions? Big data technology can
be tapped to enhance the design,
construction, operation and main-
tenance of our affordable housing
developments. Data can provide
evidence and context that can
enhance the design process and
the outcome of the design will be
more acceptable.

Digital Fabrication:

In 2014, a small company in
China used 3D printing technology
to print a housing unit of 2,200
square feet in a few hours at the
cost of USD 5,000. More recently,
in 2015, another Chinese company
printed a 5-storey building with 10
housing units in 24 hours. Moving
forward digital fabrication will play
a crucial part in the delivery of af-
fordable housing. It is crucial that
designers and providers of afford-
able housing consider design and
digital fabrication as an innovation
driver.

To produce the kind of afford-
able housing that our citizens
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Fig.3: Building Information Modelling based Visualization

demand we need to embrace the
above mentioned paradigms in
an integrated and holistic fashion.
This will work to our advantage
as we can spend effort and time
on the drawing board in search
of solutions that will be more sus-
tainable, affordable and pleasing
to the end user. With the aid of
these tools, techniques and mod-
els we can conduct tremendous
amount of analysis and develop a
better understanding of the design
solutions for affordable housing.
For example, at the concept level
the designer will have access to
analysis tools that show for a large
affordable housing community
how to optimize the internal and
external spaces that will enhance
the quality of life of the end users.
Similarly the designer now has ac-
cess to tools that allow sun path
analysis helping optimize massing,
orientation, and public spaces for
the end users. These models and
their analysis are shown in the
graphics provided in Fig.4, 5 & 6.
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Fig.4: Mass Housing Wind Analysis

Nirman Sarika 17



Fig.5: Mass Housing Wind Analysis

Fig.6: Mass Housing with Sun Path Analysis

Training of Trainers (TOT) Programme on Earthquake Resistant Design
& Construction for State Engineers and Architects in Bihar

The Bihar Institute of Public Administra- - __giyar nsgtute of Public Administration & Rural Development, Waimi, Patna
tion and Rural Development (BIPARD),  /ZZA% TRAINING OF TRAINERS ON EARTHQUACKE-RESISTANT
Government of Bihar at the behest of X1/} CONSTRUCTION TECHNOLOGIES & TECHNIQUES FOR ENGINEERS

the Bihar State Disaster Management  mpagn Date :- 08th June. 2015 to 1ith June 2015
Authority requested BMTPC’s assistance
in conducting Training of Trainers (TOTs)
on Earthquake Resistant Design and g
Construction. Two batches of TOTs were
organised from 8-11 June, 2015 and
another two batches from 15-18 June,
2015 at BIPARD Campus, Patna. So far
fifteen batches of Training of Trainers
(TOT) programme for engineers have been
organised at Patna. The resource persons
are from IIT Roorkee, IIT Mumbai, NIT .~
Patna, BMTPC including other experts in
the field. At the end of training of each
batch, evaluation of trainees has also
been conducted through examination.
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Agent for Change:
Urban Public Spaces

ublic spaces are meant for

public use, and they are

accessible by all for free or
nominal charges for maintenance
without profit motive. These in-
clude streets, open spaces and
public facilities. Degree of interac-
tions, visibility, interconnectedness,
place-making, visual information
are few measures to characterize
these places analytically. Tradi-
tionally people enjoyed, utilized
and celebrated successful public
places. Urban India is transforming
at rapid rate; drivers are population
and aspiration of economically
well-off younger generation; and
this is facing the real-time conflict
of interest between economy and
environmental concern i.e. sustain-
able development paradigm. The
more purist approach of ‘sustain-
ability’ focuses on the ability of
humans to continue to live within
concept of carrying capacity of am-
bient environment. Urban develop-
ment attracts growth beyond this
carrying capacity. Overcrowding,
pollution (air, soil, water, noise),
congestion, encroachment or se-
vere lack of accessibility, safety,
amenities, inclusivity, cleanliness,
maintenance present alarming de-

terioration of urban environment
today. So transformation of urban
public areas are required to accom-
modate the growth future which is
attractive to the users. Essentially
it shall create significant impres-
sion on public mind and becomes
the place for social and cultural
cohesion. Can public space be the
agent of change? If so then how to
change? What shall be the qualities
of such place?

Concept of compact city, future
city and recent buzz of smart city
allow future smart growth prom-
ises; yet the fact is large-lump
or cataclysmic growth achieved
within shorter time has long-term
implications on public spaces.
City of Chandigarh of 1960s is apt
example of such grand scale alien
intervention. The public spaces
develop physical, intellectual,
emotional and psychological bonds
with citizens and the city with time.
As association provides comfort
of familiarity and de-stressing,
re/development with sudden
large-scale interventions require
critical scrutiny. Indian urban public
spaces have contextual characteris-
tics and past fabrics of history like
Meena Bazzar or Chandni Chowk

Dr. Mahua Mukherjee*
Ph.D.

of Delhi, and they shall not vanish
when the smart development takes
place. Large-scale investment-
oriented development like Gur-
gaon presents an opportunity to
understand inevitable realities of
rapid inorganic growth. In absence
of interactive dialogues, streets
may become monotonous, unat-
tractive and vulnerable; and if not
checked, they lose opportunity to
be a place for socio-economic and
cultural exchange which allows
desirable changes. Fragmented,
incremental growth takes care of
mistakes in organic fashion and al-
lows periodic repair of faults with
enlightened experience of past
failures. This enables continuity of
past while accommodating future
aspirations.

The new age public spaces of
existing or new urban setup, need
to balance between large-scale
re/development and bottom-up
incremental projects as filler. These
spaces shall display efficiency
without snapping connect with
the nature. Design intervention,
community participation and de-
ployment of integrated advanced
technologies can make next-gen
public places an agent of change.

* Associate Professor, Department of Architecture and Planning, Indian Institute of Technology Roorkee, Roorkee
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Exchange of clues for change is
traditional strategy for public space
design. Designers or city manag-
ers leave indications of potential
opportunity and constraints of
development and change. Users
pick up clues, use space, discover
the existence or absence of cata-
lyst, and redefine the use pattern.
Rejuvenation or renewal process
follows the thread and regenerates
the space through in/formal inter-
ventions. Adaptability to change,
both in terms of resiliency and
robustness, is driven by visions of
positive urban actors.

Thermo-physical character, ac-
cessibility, safety, green-infrastruc-
ture and networking are selected
to elaborate sustainability traits of
public space in this article. Thermo-
physical environment is dependent
of urban elements of buildings,
open spaces and vegetation. Mean
radiant temperature (MRT), wind,
humidity and air quality are modi-
fying factors for urban outdoor
climate. Urban design and outdoor
thermal comfort share common
context, yet dialogue between
the two is quite limited till date.
Organically grown public spaces
maintain closer relation between
design and climate considerations
in comparison to formal public
space design. MRT depends on
ambient air and ground surface
temperature which, in turn, de-
pend on albedo (surface area and
material property of built and open
structures); urban canyon geom-
etry and urban morphology (build-
ing height, density; orientation and
width of road) and sky-view factor;
built- open-vegetated space ratio;
and shading provided by tree or
building. Wind flow direction and
speed are important for pollution
dispersion and control of moisture
islands’ creation, and get influ-

enced by canyon geometry, orien-
tation of street and arrangement of
buildings and open spaces. Urban
landscape, soil, vegetation cover
and rainfall influence humidity.
Additionally, anthropogenic and
other pollution contribute to the
thermal regime of Indian urban
public spaces. It will be a smart
move to look at traditional towns
like Jaiselmir of Rajasthan, Cooch-
bihar of West Bengal, Udaipur in
Tripura, and Thiruvananthapuram
from Kerala for deriving at intel-
ligent climate responsive public
space design strategies.

Accessibility is assessed through
walkability, ease of access, inter-
changeability, shorter travel time,
clean travel mode and safety. Walk-
ability and Public transport can
bring multitude impact on societal
problems in addition to accessi-
bility. Walkability represents the
extent of friendliness of any neigh-
bourhood to walk; this creates
an opportunity for less pollution,
better social cohesion, local small
scale business, improved neigh-
bourhood vigilance, elderly safety
etc. Street connectivity, land-use
mix, presence of trees, vegetation
and other natural commons, build-
ing density, active street frontages,
local pollution level etc. influence
walkability. Copenhagen, back in
1990s, started to work towards
pedestrianized and cycle-friendly
public space. City core with time
has changed the city car-owners’
attitude and gradual expansion
of no-motor zone establishes that
fact only; outdoor café seats are in-
creasing in the city core and so the
seasonal outdoor sitting time span
despite harsher outdoor climate. In
India, analytical studies are carried
out on walkability for few cities.
Absence of continuous and easy
to negotiate footpath is the basic

constraint to it. Delhi Nullah Proj-
ect proposed, way back in 2010,
transformation of sewage drains
into urban canals keeping walkabil-
ity in the focus. Probably we need
to walk few more additional miles
to ensure implementability of such
proposals need to be reinforced.
Local participation potential can
be improved further if livelihood
and safety options become integral
part of such proposals.

Public transport is advocated
and practiced in most of the im-
portant world cities, as it can
tackle mass transportation with
least stress, can curb pollution and
energy demand and can nurture
frequent citizenry interaction. In
Masdar City design, Sir Norman
Foster restated the importance
of public transportation. Under-
ground metro train is perceived as
safe smart public transportation
in India. Exemplary successful al-
ternative initiatives from Curitiba,
Brazil which relies on express bus
services or Suburban train services
of Mumbai emphasize the very fact
of importance of management as
key to succeed. In India, we have
metro to small tiers of cities and
towns; appropriate eco-environ-
mental solution for one shall not
be employed in others without
due diligence check. Number of
non-motorized or less-polluting
vehicles are rising in urban areas
globally. On the contrary, China
banned cycles from major roads
of Beijing in 1998 and of Shanghai
in 2004. It drew global critical at-
tention as equivalent car space
for bicycle varies around the world
within 0.1 to 0.2. Again it is quite
logical to aspire for Tokyo bullet
train services which showcase
technology prowess of Japan.

Safety most importantly de-

20 Ao wiler



¥,
e [

=

pend on law enactment practices
of any society. Governance in India,
be it at any level, have to accept
their failure in numerous occa-
sions. In-built vigilance, eyes on
the street are good qualities of
any public space; yet enforced
vigilance only can deter miscre-
ants for any wrongdoing. Merely
knowing that the area is under
camera surveillance is reason for
reduction of crimes in wired pub-
lic spaces. Safety shall be holistic
and include elderly, women and
children’s safety in public space.
Advanced gadgets can help to
curb nuisances at public spaces.
Traffic signals at road intersection,
smartphone deployment, outdoor
illumination and extensive signage
for public amenities can improve
safety of public space. Design
singularly can improve functional
safety in a space by integrating
right detailing.

Green infrastructure, strate-
gically planned and managed
natural ecosystem networks i.e.
urban commons, are employed
for benefits of people. Natural
elements like forests, lake, rivers,
marshy lands, fisheries or grazing
land within the urban precinct or
at fringe areas are urban commons
and are shared, used and enjoyed
by all. Man-made ecosystems like
park, permeable parking, pave-
ment, cascades, bio-swales, re-
tention and detention ponds are
also part of green infrastructure.
Advantages of green infrastructure
are many: health and wellbeing
of community, preservation of
biodiversity, better water percola-
tion, bio-retention of heavy metals
like lead, mercury, etc. Today, the
urban commons are in focus for
their role as eco-service providers.
They extend perpetual services of
reduction of pollutions, managing

complex natural recycling systems
even from a distance. Example of
adjacency of effective green infra-
structure can be seen in suburban
green reserve of Tokyo. This helps
attenuation of the CO2 emission
from core Tokyo city area which has
alarmingly low rate of vegetation
cover. In India, eastern part of Kol-
kata Metropolitan Region enjoyed
presence of large chunk of marshy
wetland which manages sewage
and solid-waste disposal of the
city on daily basis. Encroachment,
shoddy deals for development are
some of the problem common to
the East Kolkata Wetland today. If
strong community and political will
prevail, options to resolve this land
use land cover (LULC) change can
be well resolved. The Economics of
Ecosystems and Biodiversity (TEEB)
initiative for valuation of ecosys-
tem services includes both tangible
and intangible benefits. Process of
recognition, demonstration and
capturing of sustainability value of
these unique natural ecosystems
are worthy to refer while doing
cost-benefit analysis for any up-
coming real estate project. Future
generations’ future is too worthy
to compromise.

Intervention like “Slum net-
working project in Indore” is rel-
evant example of successful public
place. The high point of the project
is successful networking: be it a
networking of sewers, drainage
and rivers of the city; of slum-
dwellers and their aspirations; of
river, culture, heritage and city
dwellers; or networking of support
from community, local body, state,
and even international funding
agency. Efficient design, detail-
ing and management of system
of utilities guided by principle of
natural and engineering science
is the underlying principle of the

project. Credit for implementa-
tion of the project goes to planner,
community and local government
alike as every entity took active
part into the project’s deliverables.
Traits of climate-responsiveness,
contextuality, accessibility, safety,
value capturing of eco-services
and smart networking made the
project successful and it received
its due recognition through receiv-
ing the Aga Khan Award way back
in late 1990s.

Government’s role to design
and develop conducive public
place is important. Instead of
planning or designing, authority
need to play more effective role
of enabler for public spaces in
upcoming future or smart cities
and as law enforcement agency to
manage them. Smart city concept
accommodates interchangeability
and interoperability of compatible
urban systems. The evolution of
smart city concept is similar to in-
telligent buildings; in both the cas-
es, individual dedicated intelligent
system evolved at initial phase. As
and when support from society
and technology evolved, further
level of integration provided it the
strength of efficiency and conve-
nience in resource management.
Preparatory meetings for HABITAT
Il conference also emphasized on
the role of governance in public
space management.

Planners’ and designers’ role
is too critical at this juncture of
time. Integration of state of the
art tools and techniques in the
process of planning and design-
ing of urban public spaces will be
the prerequisite. Infrastructure
like transportation, energy, water,
health, etc. need to be decoupled
from emission, pollution, resource
scarcity and damage due to disas-
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Capacity Building Programme for Engineers &
Architects on Earthquake Resistant Structures and
Retrofitting of Buildings for NCR Region at New
Delhi

Under the Chairmanship of Secretary, Ministry of Home Affairs, a meet-
ing was held on Earthquake Risk Reduction in National Capital Region.
Wherein it was desired that BMTPC and NIDM may jointly organise
capacity building programmes for engineers & architects of NCR region
(UP, Haryana & Delhi) on Earthquake Resistant Structures and Seismic
Retrofitting of Buildings. Accordingly, a Two-days programme was or-
ganized from 12-13 February, 2015 at New Delhi. The programme was
attended by around 80 engineers, architects and town planners from
various parts of the country. Dr. Nandita Chatterjee, Secretary, Ministry
of Housing & Urban Poverty Alleviation, Govt. of India inaugurated
the programme. Shri Sanjeev Kumar, Joint Secretary (HFA), Ministry
of Housing & Urban Poverty Alleviation and Shri Anil Kumar Sanghi,
Joint Secretary (Mitigation), National Disaster Management Authority
(NDMA) addressed the participants. The faculty from IIT Roorkee, NIDM
and other experts covered various topics on Earthquake Resistant
Structures and Retrofitting of Buildings for NCR Region.
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ter. Landuse planning with due
consideration to livelihood and
disaster risk reduction are integral
part of tomorrow’s successful
public space.

Itis the people who shall shoul-
der due responsibility for use
and maintenance by display of
civic sense. The community shall
take part in project formulation,
planning and execution. Inclusive
design does not stop at universal
accessibility; inclusion of important
stakeholders in decision making,
planning and implementation pro-
cess is very important for next gen
public space.
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ning, Jacobs, J. (1961, 1984 edition),
Peregrine Books, London
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(1972), MIT Press, Cambridge, Mass.

e Squaring the circle? Some thoughts on
the idea of sustainable development,
Robinson J., Ecological Economics, 48
(2004), pp- 369—- 384

e  Public places-urban spaces: the dimen-
sions of urban design, Carmona M.,
Heath T., Oc T. and Tiesdell S. (2003),
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Space Planning for
Thermal Comfort House

efore one begins to design

and construct a building,

one should carefully consid-
er the implications of its proposed
physical context, the building site.
Its geographical location, topog-
raphy, climate, orientation, and
peripheral conditions should influ-
ence the overall design & layout.
These factors affect the choice of
a building’s structural system, and
its materials and construction. The
correct orientation of a building
can also help to control natural
light, heat, view, noise, and other
environmental elements by provid-
ing the building and its occupants
with access to desirable elements
and absorbing or shielding the
building from those elements
which may be undesirable.

Bhopal region of Madhya Pradsh
falls in what is termed the compos-
ite climate zone. The composite
climate is one in which no single
season predominates and at least
three seasons are experienced the
hot dry summer, the warm humid
mansoon, and the cold but largely
dry winter. Each of the seasons is
sufficiently extreme so as to jus-
tify consideration when designing

buildings, though short spells of
moderate weather are possible.
For the building designer, the com-
posite climate poses a challenge
because elements of a building
that have been installed for one
season may harm in another sea-
son. This thesis overviews same of
the most important techniques for
provision of better thermal comfort
for buildings of this region.

Orientation, Openings and
Shading Devices

With few exceptions, it can be
said that the primary aim of build-
ings in our climate should be to
maximise heat gain in the winter
and minimise it in the summer,
while maintaining the best cross
ventilation in the monsoon. The
maximum radiation incident on
any face of a building in hot region
in the winter is due solar south
(more than the roof). Therefore,
it would seem desirable to orient
buildings such that one long face
is towards the south. In fact, if
buildings are not very deep and
have well glazed south faces, the
entire winter heating requirement
can be eliminated in the region
with one stroke. This is due to the

Dr. J.S. Chauhan*

sunny and not too extreme Na-
ture of the winter. Of course, one
or two weeks of heating may still
be required on overcast or rainy
winter days. But is this orientation
good for excluding summer heat?
With a few variations and care in
the opening design, yes. In the
summer, it is no longer the south
wall which receives the most solar
radiation but the roof. Therefore it
is the roof which requires to be

opaque, reflective, massive or
insulated. Whatever little direct
sun streams in from the windows
can be effectively cut off by a
simple chajja (balcony). If the south
orientation with some sun protec-
tion for summer seems to work
best for winter and summer, is it
also appropriate for the monsoon?
This is a lot more difficult to say
for the composite zone in general,
but for hot region. the prevailing
southeasterly and north-westerly
breezes can be comfortably tapped
in the building.

The requirement for cross ven-
tilation does not predominate
over other considerations for a
due south orientation because air
movement is ephemeral, tending

* Vice Principal and Incharge Director, S.A.T.1. Vidisha, Email: jsccivil@rediffmail.com, Mob.: 9826244840
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to be unreliable in direction and
speed, changing from site to site,
and can be tapped with a variety
of other breeze catching meth-
ods anyway. Openings should be
avoided or at least reduced in the
west and east faces. The openings
in general should be based on
considerations of light and glare on
all faces except the south, where
heating considerations may pre-
dominate. Shading devices over
openings can regulate the disad-
vantages of some faces to some
extent. The south facing chajja is
of course the simplest and most
successful. Shading devices shield
a building’s surfaces and interior
spaces from solar radiation. Their
effectiveness depends on their
location, orientation and form.
Exterior shading devices are more
efficient than those located within
a building’s walls since they inter-
cept the sun’s radiation before it
can reach the building’s surface.

Insulation and Thermal Mass

The primary purpose of a build-
ing’s thermal insulation is to control
heat transfer and thereby protect
a building from excessive heat loss
during cold seasons and heat gain
during hot seasons. This control
can effectively reduce the amount
of energy required by a building
heating and cooling equipment
to maintain conditions for human
comfort. Heat may be transferred
by convection, conduction or by
radiation.

1. Convection : It means air cur-
rents from warm to cold air
zones and controlled by block-
ing flue action in wall cavities
and continuity between floor,
roof and wall spaces.

2. Conduction : It means trans-
mission through the man of a

material, and it is controlled by
using materials with high heat
resistivity.

3. Radiation : It means emission
of radiant heat energy from
warm surfaces through air to
cooler surfaces. It is controlled
by the proper placement of re-
flective surfaces & by providing
required air space (minimum 19
mm) between layers.

Materials which resist heat
flow are called insulating (still air,
rock-wool, earth, to name a few in
decreasing order of insulation per
unit thickness). These are used in
buildings to resist the flow of heat
in either direction.

Materials that have a capacity
to store large amounts of heat
(and cool) are considered thermal
mass (water, earth, brick work and
concrete, to name a few in decreas-
ing order of thermal mass per unit
volume). These are used in build-
ings to store heat (or cool). The
use of insulation and mass can be
very important to utilise the ben-
efits of all other effects. Insulation
(especially of low thermal mass)
is generally desirable in buildings
which have a significant cooling
source within, but is of lesser value
in buildings which are not condi-
tioned in any way. Thermal mass
can be generally thought of as a
damping device which evens out
the extreme fluctuations of diurnal
conditions, and is generally useful
in unconditioned buildings. It is the
primary traditional technique for
thermal comfort.

But it must be remembered
that a well insulated roof shall im-
pede the flow of summer daytime
heat, but also resist the outflow of
heat in the night. Likewise, mas-
sive walls can create comfortable

days in the summer, but overheat
in the evenings and early part of
the night.

Surface

Just as smaller windows and
shaded openings can reduce un-
wanted solar gain, reflective sur-
faces can do the same. A fully
reflective surface can be said to be
as effective as putting the building
in shade all the time. Generally in
this region, bright or white external
surfaces are to be recommended,
since the summer takes prece-
dence over the winter in this re-
gard. But more important than the
walls is the roof. As far as possible,
roofs should be either shaded (for
example, with a pergola or veran-
dah like space on top, or even some
creepers) or painted white.

A reflective metallic surface,
despite its better reflective prop-
erties, is not as suitable as a matt
white finish due to its emission
properties being low. It will not be
as efficient as the matt white sur-
face would be in terms of shedding
heat when required.

Movable Devices

The composite climate zone
is one where it would be ideal to
change the properties of some of
the materials of the external skin
of a building over the course of the
day. It would be good, for instance,
if one could stay in a massive and
insulated room in the day, and
have a very lightweight room in
the night. The barsati is just one
example of such a device which
provides a thermally unacceptable
space during the day, when one
can stay downstairs in the heavier
rooms with few windows, while
providing a very pleasant night
space, when the spaces below are
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unbearably hot. They also work
very well all through the day and
night for monsoons.

Wooden shuttered windows are
another technique which is suc-
cessfully employed by traditional
buildings. The only requirement
is that the user be in a position to
open the shutters when outside
conditions are better than inside
and vice-versa.

Ventilation

Whenever there is a source of
air which is cooler than the indoor
air in the summer, it is desirable to
ventilate. This shall definitely hap-
pen in summer nights for uncondi-
tioned buildings, as also in the days
if there is sufficient green area or
water bodies around. Ventilation
is even more desirable in the mon-
soon to create comfort conditions
by air flow across the skin alone,
even if the breeze has the same
temperature as the room. The
term selective ventilation is used
to refer to systems which ventilate
when conditions are favourable
and do not when they are not. The
simplest traditional example is the
shuttered window when operated
by an intelligent user. Selective
ventilation can actually reduce
indoor temperature on the whole,
though rarely by more than 300C.
Traditionally, the courtyard acts
an important means of reducing
external surface area of buildings
by tight clustering while allowing
just sufficient light into the interior.
Its major advantage, however, is
considered to be ventilation. It is
possible to design courtyards that
heat or ones that cool.

Evaporative Cooling

The use of the phenomenon of
cooling produced by evaporation

can potentially provide tempera-
tures as low as 22°Cin the summer,
though it would rarely go below
25°C in the monsoon due to the
highly heat prevailing at that time.
The commonest traditional form of
this cooling used to be khas mats
which were kept wet around the
house. The development of the
desert cooler which included a
tank, re-circulating pump, and a
fan allowed the use of smaller pad
areas at the expense of a small
amount of energy. The technol-
ogy is a viable option provided it is
not used in the wet mode during
the monsoon when better cross-
ventilation of ambient air only may
suffice for reasonable comfort. It
is also possible to duct the air to
various rooms much like an air-
conditioning system.

In recent years, studies have
been undertaken of the traditional
wind towers and wind scoops of
the middle east. The thermal mass
of the tower cools the air before
entry to the house. However,
many designs incorporated water
in some form to make the air cool
and heavier in order to sink into
the house. Another interesting re-
cent development, largely derived
from the original khas concept, is
roof top evaporation. The idea is
to keep a moist surface above the
roof which is the source of the max-
imum heat in the summer, thereby
converting the room from a heat-
ing element to a cooling element.
The concept has the potential to
be applied with a direct head of
water available, or with pumps and
sprinklers. The idea should only be
to discover a combination which
provides effective cooling with
minimum water use. Naturally it
must be ensured that the roof is
moisture resistant.

It is also desirable with this
method working that the roof be
thin. Since humidity is not added
directly in the space, the method
has certain advantages over desert
cooling otherwise. One method to
keep the roof top cool is by provid-
ing a layer of sand - 20- 25 mm thick
over the roof and keeping it moist
throughout the day by allowing
a 20-25 mm thick layer of water
over it. Experience has shown
that in the capital city of M.P. this
method has brought down the in-
side room temperature by around
10°C. The presence of water bodies
and vegetation in the landscape
or even within the house has also
been used traditionally and can be
thought of as a form of evaporative
cooling.

The Role of the Landscape

Suburban and rural buildings
can gain tremendously from proper
vegetation and environmental
treatment around them. The first
advantage of good vegetation
would be a general tempering of
the micro-climate.

Aspects of Daylighting

Closing up a building too much
in order to reduce heat gain may
work only upto a point. If there
is too little light, there will be a
tendency to switch on electric light
during the day to work. Daylight is
the coolest source of light known
to man. In the summer and mon-
soon, artificial lights add both to
the electricity cost as well as to
the heat gain. This can be avoided
by providing a just adequately lit
interior. However, care must be
taken to avoid glare by providing
a good distribution of this light,
other wise curtains shall be drawn
and artificial lights shall be used.
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However, people in the area do
not use too much energy (com-
pared with international stan-
dards) to heat or cool the house.
The techniques described in this
thesis may have only a minimal
effect on energy consumption, but
they can help in providing better
thermal comfort in buildings which
do not have any conditioning sys-
tems or those with only fans. They
can also help retard the increasing
and often unnecessary demand for
full air-conditioning in buildings.

Summary

The requirement for designing
thermally comfortable building’s
is minimum flow of solar heat
into the building in summer and
increase in heat flow in winter. The
above requirements are achieved
by using cost effective methods &
it will be a great contribution to the
construction industry.

The cost of the roof and walls
in the total cost of house construc-
tion are approximately 25% and
30% respectively. Savings can be
achieved in the roof and in the
walls to the extent of 20 to 25%
by using R.C.C. filler slab roof &
hollow concrete block walls. These
methods not only reduce the cost
of construction but also provide
thermal comfort due to the cavi-
ties provided in them. As housing
shortage is a national problem and
mass housing involves huge expen-
diture a reduction in the cost with
thermal comfort for the inmates
of the dwelling is of vital impor-
tance in the present day context.
Therefore, it is presumed that, this
study will further contribute to the
existing knowledge of house con-
struction and will help the builders
in construction activity.

% %k Kk k

Capacity Building Programme for Engineers &
Architects on Earthquake Resistant Structures and
Retrofitting of Buildings at Panchkula, Haryana

A Capacity Building Programme on Earthquake Resistant Structures and
Retrofitting of Buildings for the State of Haryana was organized on May
22-23, 2015 at Haryana Regional Chapter (ITPI), Panchkula, Haryana.
The Programme was inaugurated by Shri P. Raghavendra Rao, IAS, Ad-
ditional Chief Secretary to Govt. of Haryana, Town & Country Planning
Department and addressed by Shri J. S. Redhu, Chief Co-ordinator
Planner (NCR), Directorate of Town & Country Planning, Haryana and
Dr. Shailesh Kr.Agrawal, Executive Director, BMTPC. The programme
was attended by more than 70 participants mainly State Engineers &
Architects of Government of Haryana. The faculty from IIT roorkee and
other Institutions include Prof. D. K. Paul, Professor Emeritus, Prof. Y.
Singh, Prof. R. N. Dubey from Department of Earthquake Engineering,
IIT Roorkee; covered various topics on Earthquake Resistant Structures
and Retrofitting of Buildings.

ity Building Programme on
iiﬂgtructur{?ﬁ and Retrofitting of Bt
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Bamboo Toilets for Swatch

Bharat (Clean India):

Any takers??

overnment of India is laying
emphasis on:

a) Construction of indi-
vidual sanitary latrines for
households below the poverty
line with subsidy (80%) where
demand exists.

b) Conversion of dry latrines into
low-cost sanitary latrines.

¢) Construction of exclusive village
sanitary complexes for women
providing facilities for hand
pumping, bathing, sanitation
and washing on a selective basis
where there is not adequate
land or space within houses
and where village panchayats
are willing to maintain the facili-
ties.

d) Setting up of sanitary marts.

e) Total sanitation of villages
through the construction of
drains, soakage pits, solid and
liguid waste disposal.

f) Intensive campaign for aware-
ness generation and health
education to create a felt need
for personal, household and
environmental sanitation.

According to recent UN statis-
tics, half of India’s population does
not have access to toilets, with the
condition even more dismalin rural
areas where around 60% of the
population still defecates in the
open. Poor and inadequate sanita-
tion accounts for various health-
related issues causing economic
and social losses. It is estimated
that 1.01 lakh government schools
do not have toilets for girls, 1.52
lakh schools do not have toilets
for boys and a 1.64 lakh schools
have dysfunctional toilets. Poor
sanitation facilities lead to drop
out from schools, especially among
girls in the 5-14 age brackets. Re-
tention of the girl child in schools
has increased by 30% in schools
with access to proper sanitation
facilities.

Therefore, adequate and ap-
propriate sanitation facilities are
a pre-requisite for the socio-eco-
nomic development of the country.
Today’s school children will be to-
morrow’s leaders, employers and
resources and it is imperative to
provide basic amenities to them in
order to have a healthy, productive
workforce.

* Founder and Executive Director, South Asia Bamboo Foundation (SABF)
Former President World Bamboo Organisation (WBO), Founder, World Bamboo Day

Kamesh Salam*

Bamboo is rightly called the
green gold as it qualifies under
many of the categories listed for
green building materials. Globally,
there is a resurgence of interest
in Bamboo in this age of informa-
tion revolution and environmental
consciousness. Bamboo is being
currently looked upon as an al-
ternate low cost material for the
enormous housing problem faced
by several developing countries.
Bamboo is has always been popular
as a building material, especially in
house-building and is now widely
regarded as the super material of
the 21st century. It is one of the
fastest growing and highest yield-
ing renewable natural resource
making it a good substitute to
wood in mitigating pressure on
natural forests. Bamboo is a fam-
ily of grass; it matures in as little
as 4 to 6 years much faster than
hardwood trees which can take 20
years and above to reach maturity.
It sends out new shoots after each
harvest and has unrivalled capacity
to capture carbon. Bamboo has big
income generating for people liv-
ing in rural areas through bamboo
cultivation. Its usage needs to be
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promoted — leveraging this super
material as a sustainable solution
to sanitation challenges in areas
that still do not have access to
proper toilets will not only help in
‘Clean India Mission’ but also help
the cause of leveraging bamboo
as an economic tool to drive socio
economic development of India,
which incidentally also has the
second largest bamboo reserves
in the world. Bamboo walls &
partitions panels, bamboo floors
and corrugated bamboo roofing
sheets, including Bamboo toilet
seats can all be part of such toilets.
Bamboo indeed has tremendous
potential not only to transform
India’s rural economy, but also
to contribute to the sustainable
development efforts. The BMPTC
has supported IPIRTI; Bangalore
which has developed technologies
for manufacture of several bamboo
composites such as bamboo mat
board, bamboo mat corrugated
roofing sheets, bamboo mat ridge
caps, bamboo floor tiles and lami-
nates. Engineering and material
properties were studied exhaus-
tively to utilize the full potential of
bamboo as an engineering material
in housing. Bamboo housing tech-
nology clearly demonstrates the
engineering application of bamboo
in housing. All load bearing and
semi load bearing elements have
been made either of round or split
bamboo in the form of slivers in
combination with bamboo based
composites like BMB and BMCS for
roofing with minimal use of timber
and high energy consuming mate-
rials like iron, steel and cement.
Having successfully developed
the technology for construction
of bamboo based housing system;
the challenge was to develop the
technology which is equally viable
for other structures, community

centres and utility products like
toilets. Supported by BMPTC the
South Asia Bamboo Foundation
(SABF) has conducted one Interna-
tional and three Regional training
programs on Building with Bam-
boo and construction of Bamboo
Toilets for community and public
in Kochi, Kerala, Haflong and Di-
mapur in Assam and Nagaland to
enhance local capacity and skills.
These were done in jointly with
BMPTC, Auroville Bamboo Centre,
Pondicherry, Kerala State Bamboo
Mission (KBSM), Nagaland Bamboo
Development Agency (NBDA), and
Forest Department of Dima Haso
Autonomous Council, Assam. Dur-

ing the training two types of Toilet
modules were constructed using
local bamboo. The models are
Single toilet for household usages
and twin model for community us-
ages like schools and other public
places. The Details layouts are
attached.

The Bamboo Toilet in Dima-
pur constructed at the Nagaland
Bamboo Resource Centre, was
launched by the Governor of Na-
galand and Assam Shri PB Acharya
on 14th July. Governor PB Acharya
who was nominated one of the
third group of nine members to
form the National Committee on
Swachh Bharat Mission (SBM) by
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Prime Minister Narendra Modi on
December 25, 2014. Also during
the event other Swatch Bharat
“Ambassadors from Nagaland State
attended the function along with
high officials of Nagaland Govern-
ments.

This is where bamboo can play a
lending itself as a cost effective and
eco-friendly material to build toi-
lets and thereby play a very impor-
tant role in ‘Clean India’ mission.
The abysmal state of sanitation
in India is that only 32% of rural
households have their own toilets
and that less than half of Indian
households have a toilet at home.
There were more households with

a mobile phone than with a toilet.
Of the estimated billion people
in the world who defecate in the
open, more than half reside in
India. Poor sanitation impairs the
health leading to high rates of mal-
nutrition and productivity losses.
India’s sanitation deficit leads to
losses worth roughly 6% of its gross
domestic product (GDP) according
to World Bank estimates by raising
the disease burden in the country.
Children are affected more than
adults as the rampant spread of
diseases inhibits children’s ability
to absorb nutrients thereby stunt-
ing their growth. A large part of
India’s malnutrition burden is ow-
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ing to the unhygienic environment
in which children grow up. Poor
sanitation and high population
density act as a double whammy
on Indian children half of whom
grow up stunted. The absence of
an effective public health network
in a densely populated country has
resulted in an extraordinarily high
disease burden. The initiatives of
Government of India’s effort to
build toilets under Government
funded and CSR funded should be
extended to bamboo based toilets
for public and community. But
issue is “ANY TAKERS”. Ideas are
great for bamboo has few takers...
in reality.
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Indo-Norwegian Training Programme on Seismic Design
of Multi-storey Buildings: IS 1893 vs. Eurocode 8 at

New Delhi
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IS “ 783 vs. Eurumdna

As per its mandate, BMTPC has always been in the
forefront in educating and creating mass awareness
amongst common men and professionals through
training courses, symposia, conferences and publish-
ing manuals, Guidelines, brochures, etc. forimproving
Earthquake and Cyclone/Wind Resistance of Housing
in collaboration with various technical and academic
institutions.

In line with above, BMTPC has been organising Training
Courses jointly with IIT Roorkee since 2006 on regular
basis. IIT Roorkee is one of the premier organization
having excelled in the area of earthquake resistant
design and construction and one of the first School
of Earthquake Engineering in India.

In 2014, NORSAR, Norway under Indo-Norwegian
Collaboration Project “EQRisk” supported by the
Norwegian Embassy to India, New Delhi collaborated
with IIT Roorkee for the project. NORSAR, Norway is
an independent research foundation specialized in
seismological research and engineering services rel-
evant for the society and their efforts have over the
past years included seismic hazard and risk projects
in many earthquake exposed countries. They are also
instrumental in imparting training to professionals in
India on design and earthquake resistant structures.

BMTPC, IIT Roorkee and NORSAR, Norway concep-
tualised the three-days Indo-Norwegian Training Pro-
gramme on Seismic Design of Multi-storey Buildings: IS
1893 vs. Eurocode 8. The two programmes conducted
so far have been very successful.

The third programme in the series was organised from
May 27 to 29, 2015 at New Delhi. The three days Train-
ing Programme was inaugurated by Dr. Nandita Chat-
terjee, Secretary, Ministry of Housing & Urban Poverty
Alleviation, Government of India. The programme
was attended by around 100 participants from vari-
ous parts of the country The course was specifically
targeted to Structural & Geotechnical Engineers and
Designers in public and private sectors with empha-
sis on real-life problems and tackling them through
hands-on training.
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Public Spaces for All

ublic and Spaces, two words
P spoken together and almost
instantly an image of large
open space, parks, railway stations,
hospitals and such may come to
our minds but only being larger.
Is larger sufficient to address the
subject “Public Spaces for All ?” No,
not for sure because there will be
many factors, which will govern the
design of such Public spaces and
unless the Public Space is designed
in lieu with the proposed use, kind
of user, public load, rate of inflow
etc, it can never be integrated
within the system and will remain
an isolated place only.

Rate of urbanization, socio-
economy status of the users,
literacy level of the area, core
business of the suburbs and the
available resources shall remain
the main guiding factors while de-
signing Public Spaces. An efficient
thought process, within a defined
span of time, will not only create a
suitable space for all but also form
a sustainable balance for years to
come.

Visitors of all kinds, coming
to such business places, have an e !
agenda and they might be spend- - ' a B

A ————r——

* Director, ARINEM Consultancy Services Pvt. Ltd., New Delhi
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ing good number of hours around
the place. It is important to un-
derstand that everyone needs a
comfort zone and if such places
are not been upgraded to meet
the demands, a forced and organic
development of amenities will
lead to an unorganized growth of
the same place, that will not only
create unhealthy environment but
also invite encroachment and lead
to a situation, when the place will
lead its own death.

Can we find a Solution?

Every time we need to move
ahead on an unknown path, we
always get the best lessons from
the past so it would be better to
undertake studies of such live
examples (both successful and

failure) and taking up one such
case shall be more appropriate.
Connaught Place, New Delhi,
which got operational way back in
the year 1933, taking four years of
execution, stands good even today
in 2015

From low rise structures around
to the densely populated high rise
office buildings of Barakhamba
road, from railway stations around
to the Metro inside, from the regu-
lar traffic to the intense inflow of
visitors, it is still managing itself
and seemingly not reaching critical
stage in the near future. The fac-
tors responsible for this are several,
most important of them are design
factors like central green size, road
widths, off street parking spaces

and well designed public spaces
along with the amenities devel-
oped. Also, the up gradation of de-
tails and designs at micro level have
done a wonderful job of keeping it
sustainable. This was one example
but there are number of locations
in many cities and towns, badly hit
by the unstoppable urbanization
and needing attention to develop
or redevelop public spaces to cater
to today’s demand and to be ready
for the future.

An attempt must be made...

A human behavior and the
demands are very simple and easy
to be met, we just need to ad-
dress the basics of human nature
by implementing small details
while creating Public Spaces in
every building. The user may be
an infant in a stroller, a child, an
old man, may be someone blind,
and physically challenged person,
a handicapped one or a healthy
human being, everyone has a right
to walk or move at ease. A ramp,
comfortable stairs, wide walkways,
suitable signage, shaded pathways,
well lit corridors, safe railing and
environment friendly atmosphere
should be provided in and around
public places for a smooth and
barrier free movement. Appropri-
ate number of toilets at suitable
distance and easily approachable




locations will not only be beneficial
for the user but also help is keeping
the place clean and healthy. The
general toilets at parking spaces, in
hospitals, in institutional buildings,
malls, railway stations, bus stands
are neither available nor usable
due to bad maintenance.

Street vendors will be there
but an effective garbage disposal
must be planned with designated
dustbins for plastics, food waste
and other wastes. The placement
is very important, preferably to be
kept after examining the probable
areas and human tendencies. The
collection by municipal corpora-
tions in a defined timeline has to
be ensured, keeping load factor,
peak timings and the number of
collection points with in the area.
Designated platforms for vendors
will help in the above system and
a token of appreciation for the
smart shopkeeper and vendors
may also be worked out through
the local associations. Once they
gather for receiving the apprecia-
tion, few words on cleanliness may
be delivered for others, to follow in
the future.

Benches and informal seating
at every few meters, preferably all
across the shopping area and food
stalls will help in keeping the area

live throughout the active hours
and it will extend a great support
to the families with children and
older generation. The seating area
can be partly shaded and should be
well connected to the parking and
shopping areas for all weather uti-
lization. Parking will always remain
the top priority for any every public
place due to our tendency of taking
short cuts and a mindset of finish-
ing the task in just two minutes.
Basement parking will always be
better due to convenience and
connectivity but some percentage
of surface parking is also required
for different practical reasons.

All amenities such as drinking
water, mother and baby care room,
worship space, first aid with ambu-
lance, entry, exit and other signage,
landscaped walkways etc. need to
be planned at every public place.
This will start improving the work
culture, shopping culture and even
work out well at hospitals, railway
stations, bus stands, public parks
and every other public place. Lets
come forward and initiate working
on Public Spaces for all and start
creating a smart culture to move
ahead towards smart cities.

% %k k k%
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Facilitating Sustainable

Housing Technologies

through Technology Sub-Mission of
Pradhan Mantri Awas Yojana (Urban)

ackground

The Government of India

has launched “Housing for
All (Urban)” under Pradhan Mantri
Awas Yojana with the objective
of providing every family a pucca
house with water connection, toi-
let facilities, 24x7 electricity supply
and access by the time the Nation
completes 75 years of its Indepen-
dencei.e. 2022.

During the past years, there has
been tremendous growth in hous-
ing and infrastructure sector which
is adversely resulting in depletion
of natural resources, rising cost
of traditional building materials,
environmental concerns of pro-
ducing and using such materials;
scarcity of coarse and fine sand /
aggregates in different parts of the
country, use of energy intensive
building materials; high Green
House Gas emissions; vulnerability
to natural hazards. There is short-
age of skilled/unskilled labour and
need is to bring efficiency, speed &
quality in construction and use of
new emerging and proven building
materials and technologies. With
these impediments, achieving the
goal of housing for all will be a chal-
lenging task.

Therefore, it was felt to have
an integrated approach for com-

prehensive technical & financial
evaluation of emerging and proven
building materials & technologies,
their standardisation, developing
specifications and code of prac-
tices, evolving necessary tender-
ing process, capacity building
and creating appropriate delivery
mechanism. With this background,
Ministry of Housing & Poverty Al-
leviation, Government of India has
decided to set up a Technology
Sub-Mission under “Housing for
All” (Urban) with the Mission state-
ment as “Sustainable Technological
Solutions for Faster & Cost Effective
Construction of Houses suiting to
Geo-Climatic and Hazard Condi-
tions of the Country”.

The Technology Sub-mission
under the Mission would facilitate
adoption of modern, innovative
and green technologies and build-
ing material for faster and quality
construction of houses. Technol-
ogy Sub-Mission will also facilitate
preparation and adoption of layout
designs and building plans suitable
for various geo-climatic zones. It
will also assist States/Cities in de-
ploying disaster resistant and envi-
ronment friendly technologies.

The Sub-mission will coordinate
with various regulatory and admin-
istrative bodies for main-streaming

C.N.Jha *
Pankaj Gupta **
Dr. Shailesh Kr.Agrawal ***

and up scaling the deployment of
modern construction technologies
and material in place of conven-
tional construction. Technology
sub-mission will also coordinate
with other agencies working in
green and energy efficient tech-
nologies, climate changes etc.

The Sub-Mission will work on
following aspects: (i) Design &
Planning, (ii) Innovative technolo-
gies & materials, (iii) Green build-
ings using natural resources, and
(iv) Earthquake and other disaster
resistant technologies and designs.
Simple concept of designs ensuring
adequate sunlight and air should
be adopted. Centre and State
would also partner with willing IITs,
NITs and Planning & Architecture
institutes for developing technical
solutions, capacity building and
handholding of States and Cities.
State or region specific needs of
technologies and designs would
also be supported under this Sub-
Mission.

Technology Sub-Mission:
Objectives

¢ To identify, evaluate and adap-
tation of emerging technologies
for facilitating their speedy in-
troduction in the states taking
into consideration the diverse
geo-climatic and hazard condi-

* Dy Chief (S&PD), ** Dy Chief (I&D), *** Executive Director, Building Materials & Technology Promotion Council (BMTPC),

New Delhi
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tions in the country.

Extending technical support,
capacity building & handhold-
ing to state Government by
creating pool of professionals
and skilled manpower.

Providing support in plan-
ning and designing of afford-
able housing projects including
technical documentation such
as specifications, standards,
manuals etc.

To facilitate enabling policy
framework for use of emerging
and green technologies in the
states.

Online portal for technologies
and best practices.

Technology Sub-Mission:
Scope

The Sub Mission will cover fol-

lowing:

Emerging Technologies

Green Technologies

Good Construction practices
Disaster Resistant construc-
tion

Better Habitat planning & de-
sign

Area specific design & technolo-
gies suiting to different geo-
climatic zones

Innovative technologies and de-
sign for on-site & decentralized
infrastructure

Technology Sub-Mission:
Strategy

Constitution of technology sub-
mission comprising of experts,
academicians, practitioners
for resolving impending issues
related with technologies right
from planning to execution of
projects.

oy 1 ;‘_ ;
o B G =
ARG L Tt 5 [l

TR PO i

— s
/ N L

Shri Narendra Modi, Hon’ble Prime Minister of India launching
the Housing for All (Urban) Mission

Involving R&D institutions, IITs/
NITs by harnessing their strength
in identification, review, testing,
design & consultancy in the
Housing Technology.

Handholding & technical sup-
port to the states for prepara-
tion of DPR, planning & design,
quality control, preparation of
Schedules of Rates (SoRs),

Analysis of Rates, Standards &
Specifications, Code of Practice,
manuals & guidelines etc.

Capacity Building & training
for state engineers, municipal
engineers, architects, planners
and artisans etc.

To carry out long term & short
term R&D for smooth adop-
tion of technologies in Indian
Context.

Collaboration with Bureau of In-
dian Standard (BIS) for resolving
issues related with Standards
and Specifications of Emerging
Technologies.

Inclusion of appropriate clauses
regarding use of Alternate
Emerging Technologies in Na-
tional Building Code (NBC).

Advocacy for Policy & Fiscal

interventions to bring level
playing field between new
technologies and conventional
construction system.

Advocacy for Safer and Qual-
ity construction on continual
basis.

Technology Sub-Mission:
Outcome

Mass scale adoption of different
emerging and proven technolo-
gies.

Framework at state level for
use of emerging and proven
technologies.

Enhancing availability of skilled
professionals / artisans for con-
struction of houses.

Documentation of success sto-
ries.

Availability of Standards & Spec-
ifications, Code of Practices,
Schedule of Rates, Analysis of
Rates on different emerging and
proven technologies.

Confidence in the mind of
stake holders on emerging and
proven technologies.

Reduction in construction Time
& Cost.

%k %k %k %k k
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Benchmarking and
Objective Selection
of Technologies for
Housing In India

ntroduction

As per the National Housing

Bank, the Technical Group on
Housing Shortage has estimated
housing shortage in urban India
at 18.78 million units in 2012. The
housing sector faces challenges like
demand and supply constraints,
land availability and shortage, fi-
nancial constraints and operational
constraints like pressure on land
and infrastructure, lack of clear
titles of land and encroachment.
(National Housing Bank, 2013).
However, the most critical issues
concerning housing in India are
affordability, sustainability and
quality of housing. Technology
holds great potential to provide
solutions to the challenges of sus-
tainability and quality of housing.
Hence, benchmarking of technolo-
gies for housing in India is impera-
tive for developing a framework
for creating Sustainable and Social
“Housing for All”.

Suitability of technologies for
housing

Technology is one of the key
enablers for ensuring the availabil-
ity of affordable housing. Building
professionals need to adapt to new

Prof. Virendra Kumar Paul*

techniques and designs to fasten
the process of development of
housing units without compromis-
ing the strength and quality of the
house. Determining their suitability
is the foremost requirement.

Functional needs

A key driver for selecting suit-
able technologies for housing is
to create resilient urban settle-
ments which, when possible, use
renewable energy, and proactively
take into account climate change
and are resilient to natural and
human-generated hazards. Func-
tional factors for construction
technologies can be derived from
various national and international
literatures including policies docu-
ments, codes and standards, green
building guidelines. The focus of
housing construction needs to
be strictly based on the use of
building codes and standards,
which promote harmonization of
common practices, procedures,
products specifications to allow
compatibility across state borders
and support building safety.

Sustainability needs

Apart from functional needs,
selection of technologies for hous-

Varun Seth*

ing construction must take into
consideration the needs of social,
economic and environmental
sustainability. Sustainable build-
ings benefit the user’s health,
wellbeing, economic productiv-
ity, environmental sustainability
and social integration and form a
fundamental part of sustainable
development. Today, knowledge
on sustainable buildings is well
developed and rating systems have
been developed based on criteria
like energy efficiency, use of ma-
terials, water efficiency, occupant
comfort, sustainable site develop-
ment etc. United Nations’ Sustain-
able Solutions for Social Housing
(2013) too enlists parameters for
addressing the environmental as-
pects of sustainability.

Design and technology must
also allow for green spaces around
and within housing areas, includ-
ing areas that provide habitat for
wildlife, space for leisure, sport
and urban agriculture and impor-
tance should be given to creating
compact housing settlements with
planned growth to prevent urban
sprawl. However, most of the
guidelines and rating systems on
green and sustainable buildings fo-

* Department of Building Engineering and Management, School of Planning and Architecture, New Delhi
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cus on the aspects of requirements
related to site planning and man-
agement, water efficiency, energy
efficiency, materials, resources
and indoor environmental quality.
This leads to green and sustainable
building solutions being driven by
new and innovative technologies.
However, such guidelines and rat-
ing systems often remain silent on
the aspect of social sustainability.
The production of housing stock
needs to be based, as much as
possible, on local solutions, labour
and local materials for their design,
construction, refurbishment and
maintenance, thus contributing
to local employment. Green in-
frastructure becomes crucial in
creating better societies by creat-
ing sustainable and integrated
transport systems, encouragement
of healthy living through the ease
of maintenance and retrofitting,
treating waste management as an
integral part of housing develop-
ment, and efficiently distributing
and improving social infrastructure
and services.

The Sustainable Social Housing
Initiative of the United Nations En-
vironment Programme, which aims
at supporting decision-makers in
selecting appropriate sustainable
solutions for social housing devel-
opment, prescribes consideration
of the following socio-cultural
aspects for selection of appropri-
ate design and technologies for
Sustainable Social Housing-

e Promote social cohesion and
contribute to meeting the hous-
ing needs of various social
groups, including marginalised
and vulnerable groups and
people.

e Facilitate implementation of
universal design principles in
order to increase the usability

of homes for all people across
generational, gender and dis-
ability divides and encourages
socially mixed communities.

e Take into account social and
territorial peculiarities and
support the protection and
enhancement of landscapes,
historical heritage and cultural
heritage.

e Takes into consideration the
background and culture of in-
habitants.

* Involve local communities.

e Research and exchange of
knowledge on all aspects of
sustainable housing. (UNEP,
2013).

Overview of performance
standards

The challenge of housing is a
complicated issue due to several
limitations. A major limitation that
restricts the supply of appropri-
ate and adequate housing is the
technologies implemented for
construction, operations and main-
tenance of housing. Clearly, there is
significant room for improvement
and this gap needs to be filled by
developing and choosing appropri-
ate technologies which are strictly
driven by qualitative and quantita-
tive performance standards. Roman
architect, engineer and author,
Marcus Vitruvius Pollio 2000 years
ago defined performance criteria
as: Firmitas (firmness, durability);
Utilitas (performance, conformity);
and Venustas (aesthetics).

Today, national and interna-
tional codes and standards for
performance, some of which in-
clude standards like 1SO 6240,
ISO 6241, European Commission
Construction Product Directive
and the Performance Appraisal

Certification Scheme (PACS) by
BMTPC, show the need of certain
qualitative characteristics in per-
formance standards, which may
be listed as-

e Performance standards need to
be based on outcomes and not
on individual preferences.

e Performance standards must
be so designed that the com-
pliance is observable and rep-
resents specific indicators of
success.

e These standards should be
meaningful, reasonable and at-
tainable. Criteria for evaluation
need to be clearly defined.

¢ These standards should be able
to be expressed quantitatively,
gualitatively and in terms of
time and cost metrics.

Each code and standard has
its own area of focus and is appli-
cable in its own peculiar context.
For example, the ISO 6240, which
specifies the basic contents to be
included in performance standards
for building components and as-
semblies, and indicates a standard
order for their inclusion, enlists
various requirements for perfor-
mance under four heads- user’s
requirements, uses of buildings
and spaces, sub-systems of the
building fabric and agents relevant
to building performance. On the
other hand, the European Commis-
sion Construction Product Directive
enlists various requirements under
five heads- mechanical resistance
and stability, safety in case of fire,
hygiene, health and the environ-
ment, protection against noise
and energy economy and heat
retention. Codes in New Zealand
specify different performance
standards for building elements
which have durability up to 5, 15
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and 50 years.

In India, for the performance as-
sessment of building technologies,
BMTPC operates the Performance
Appraisal Certification Scheme
(PACS), which is a third party as-
surance system based on labora-
tory and field tests of the required
performance criteria.

From the overview of national
and international performance
standards, it is evident that each
standard holds good in certain
aspects and lacks in some. Thus,
there is an imperative need to de-
velop a holistic approach towards
performance standards of building
technologies and strengthen the
focus on functional needs as well
as needs of sustainability. This
approach can be derived from a
framework of objective methodol-
ogy for selection and implementa-
tion of appropriate technology for
housing.

Objective selection framework
for technologies

The selection and implementa-
tion of appropriate technologies is
an ongoing challenge for various
stakeholders due to the increasing
cost and complexity of technology,
accelerating demand and compet-
ing performance standards. Our
present systems of performance
standards and evaluation needs to
address the requirement of a ho-
listic system which is objective and
transparent in its methodology,
and places performance as the key
criteria for selection of a technol-
ogy. Further, it may be argued that
we have been lacking on objective
benchmarking framework for hous-
ing technologies. Benchmarking is
used to measure performance
against specific indicators to get
a metric of performance of a

process or technology. Presently,
our building codes and standards
including the National Building
Code, IS codes and green building
rating systems provide prescriptive
guidelines and requirements for
minimum level of performance.
However, they remain silent on a
methodology for assessing total
performance of a system. Further,
the current performance standards
look at performance of building
elements and not the complete
system and hence, a holistic picture
is missing. Lack of a framework for
benchmarking the performance
of technologies implies lack of a
methodology to derive and under-
stand the metrics of performance
of any technology. Hence, there is
a pressing need for development of
an objective framework for bench-
marking, selection and implemen-
tation of appropriate technologies
which is based on sound quantita-
tive and qualitative parameters and
involves a scientific approach for
dealing with the metrics.

The emerging technologies
proposed, including the ones by
BMTPC, do not yet have solutions
for an integrated building system.
While technologies solely based
on concrete and steel address
the requirements of structural
integration, other technologies
rely on composite construction
techniques, which may lead to
problems associated with the use
of two dissimilar materials in one
place and the integrity of joints. It
is also observed that in some cases,
the technologies are suitable to
only one application, which may
be structure, walls or floors. These
technologies address the require-
ments of specific building elements
and do not look at the holistic
perspective of the complete build-
ing system as yet. Further, the

durability characteristics in such
cases have been defined only for
the sub-system and not, the holis-
tic picture of the system. Thermal
properties in some cases corre-
spond to the basic materials and
may be addresses by further R&D
on the integration of insulation
with these technologies to achieve
optimal thermal performance. The
quality assurance process defined
for most technologies is only valid
up to the individual element and
not for quality assurance of the
complete building. Further, many
of the proposed technologies do
not have any quality assurance
process in place as yet. In such a
scenario, the performance of these
technologies could be evaluated
against the levels of performance
achieved by well-established tech-
niques to make decisions related
to their adoption for construction
of housing.

It is believed that the selec-
tion of a suitable technology is
not possible until and unless they
are compared to well established
performance standards based
on existing technologies. Also a
holistic view needs to be adopted
to develop and adopt technolo-
gies for building systems and not
building elements. Hence, it be-
comes imperative that an objec-
tive benchmarking and selection
methodology is adopted and new
technologies are validated against
the established benchmarks.

Need for benchmarking and
validation

Benchmarking is the process
of comparing the cost, cycle time,
productivity, or quality of a specific
process or technology to another
that is widely considered to be an
industry standard or best practice.
Itis used to measure performance
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against specific indicators to get a
metric of performance of a pro-
cess or technology. This process
of benchmarking allows innovators
to assess areas of improvement in
their technology and adopt stan-
dards that are comparable to best
practices. The process for selection
of technologies proposed above
needs to quantitatively assess
performance of the technologies
with respect to industry best prac-
tices in order to develop a holistic
approach towards achieving the
highest standards of housing in
the country. Benchmarks for the
selection framework must be es-
tablished based on the industry
best practices and must take into
account the local context in terms
of the geo-climatic, socio-cultural
and hazard conditions. Such an ap-
proach will tend to strengthen the
focus on functional needs as well
as needs of all three spheres of
sustainability, i.e. social, economic
and environmental.

Validation of the performance
of any system through such a
benchmarking process is critical
for the success of the system. I1SO
9000:2000 defines validation as
confirmation through the provi-
sion of objective evidence that
the requirements for a specific
intended use or application have
been fulfilled. From this defini-
tion, it becomes evident that an
objective system for selection of
appropriate technologies based
on comparison with performance
benchmarks will prove to be instru-
mental in developing an evidence
based methodology for achieving
total performance of building
systems.

Parameters for benchmarking and
selection

Dependence on conventional

practices results in energy inten-
sive housing developments, which
are characterized by low durability,
poor quality of housing and slow
construction speeds. Selection
of technologies for construction,
operation and maintenance of
housing in a country with diverse
geo-climatic, socio-economic and
hazard conditions requires a fresh
approach to address the needs of
quality, durability, environmental
concerns as well as socio-economic
and cultural concerns. Such an
approach may be derived from
the functional, environmental and
socio-economic needs of housing
which have been discussed in this
paper. Thus, based on the preced-
ing discussions, holistic criteria
which could serve as the inputs
for the benchmarking as well as
the assessment framework can be
listed as-

e Strength and stability
o Structural performance
o0 Fire resistance
e Compliance to codes and stan-
dards
o Compliance to NBC
o Compliance to IS codes
o Compliance to Green Build-
ing Codes
o Compliance to other perfor-
mance standards
¢ Functional requirements
o Functional appropriateness
o Aesthetic aspects
o Affordability and adaptabil-
ity
Durability
Protection against rain and
moisture
Thermal behaviour
Acoustic behaviour
Ease of fixing services
User’s satisfaction with
space, light, acoustics, de-
sign, storage etc.
o User’s perception of thermal

o O

O O O O

comfort

User’s perception of control
of their environment
Realisation of the design
intentions of the various
stakeholders involved

Construction management as-
pects

(0]

(0]
o
o

Industrialization of construc-
tion process
Standardisation and modu-
lar construction
Cost-effectiveness of materi-
als used

Simplicity and versatility in
construction

Construction time and lead
time

Supply chain factors

Health and safety

Quality assurance

Maintenance

(0]

Frequency of requirement of
maintenance
Ease of maintenance and
replacement of mechanical
components

Environmental sustainability

(0]

O O

O O O O

Use of renewable resources
for building materials
Efficient use of existing
conventional materials by
producing factory made
(pre-cast) building compo-
nents

Use of raw materials re-
sources based on waste
products

Energy use

CO, emissions

Use of sustainable and envi-
ronment-friendly materials
Water use

Waste water management
Indoor air quality
Induction process for the
user for his understanding of
the operation of the build-

ing

Economic sustainability

Nirman Sarika 43



AR\
@
N\Y

o Economies of scale

o Construction cost

o Operation and maintenance
cost

o Salvage value

e Social sustainability

o Employment generation
potential

o Potential for involvement of
local communities

o Potential of application of
universal design principles

o Potential for protection and
enhancement of landscapes,
historical and cultural heri-
tage

o Cultural appropriateness

o Potential for exchange of
knowledge

Metrics of assessment Metho-
dology

The parameters listed for se-
lection of technologies represent
a broad range of issues to be
considered and takes into account
the perspectives of all likely stake-
holders. However, for successful
translation of these parameters
into an effective framework, each
of the parameters need to be
translated into quantitatively as-
sessable variables and a common
weighted credit system needs to be
evolved which takes into account
the relative importance of these
factors. Some inputs for a system
for assessment are as follows-

e A tiered approach may be fol-
lowed, where an initial screen-
ing might be done on the basis
of broad qualitative param-
eters.

e Subsequently, detailed quanti-
tative assessment may be done
for the technologies which clear
the initial screening process.

Conclusion

The “Housing for All by 2022”

mission has put forward a mam-
moth task of providing quality
housing for those who cannot
afford it and this has opened new
avenues for large-scale innova-
tion in the field of technology for
housing. Large numbers of houses
needed, the inadequacies of exist-
ing construction technologies and
the need for faster and quality
construction opens the doors for
research and development in the
field of development of new and
appropriate technologies. At pres-
ent technologies which are being
developed focus on the technical
aspects of certain structural and
functional requirements. However,
the development of a framework
for benchmarking performance of
these technologies against a broad-
er domain of factors that need to
be considered for development
of such technologies. The broad
areas under which factors need
to be considered are presented in
this paper. It has been found that
the emerging technologies cater
to building elements and not ho-
listic building systems. Hence, it is
proposed that there is a need to
develop an objective framework
for the assessment of suitability
and performance criteria for such
technologies. For successful devel-
opment of such a framework, de-
velopment of benchmarking stan-
dards for performance of building
systems is of utmost importance. It
is imperative that the selection of
new technologies has to be solely
based on this objective methodol-
ogy against the defined parameters
and with reference to the estab-
lished benchmarks of performance
to achieve the target of providing
guality housing to all within the
specified time constraint.

It may be further discussed that
technology itself provides means

to assess the suitability and per-
formance criteria of technologies.
BIM is a digital representation of
physical and functional charac-
teristics of a facility and involves
collaboration by stakeholders at
different phases of the life cycle of
a facility to insert, extract, update
or modify information to sup-
port and reflect the roles of that
stakeholder. BIM application is
effective tool for detailed design-
ing, analysis, documentation, con-
struction planning and fabrication,
construction logistics, operations,
maintenance, renovation and ret-
rofitting of buildings. Hence, BIM
is indispensable towards creating
and holistic assessment framework
for benchmarking and objective
selection of technologies.

“Technology made large popula-
tions possible; large populations
now make technology indispens-
able.” — Joseph Krutch
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Capacity Building Programme on “Good
Construction Practices include Emerging
Technologies™ at Vadodara, Gujarat

BMTPC has planned to organize capacity building programmes in vari-
ous states to enhance the capacity of engineers & architects in the area
of quality control and good construction practices and also to introduce
them with the emerging technologies in housing sector. In line with this,
BMTPC organized a two days Capacity Building Programme on “Good
Construction Practices including Emerging Technologies” at Vadodara,
Gujarat on 29 - 30 July, 2015. Nearly 70 engineers and architects from
various state govt. departments participated in the programme.

The programme was inaugurated by Sh. H.S.Patel, Municipal Com-
missioner, Vadodara Municipal Corporation. In the keynote address,
Dr. Shailesh Kr.Agrawal, ED, BMTPC explained the objective of the
programme made an elaborate presentation on Cost Effective and
Emerging Technologies. The expert faculty made presentations on vari-
ous subjects such as Planning & Design Aspects for Housing projects,
Good Construction Practices and Quality Assurance in construction
projects, Earthquake Resistant Design & Construction Practices. Pre-
sentations were also made by the Technology Providers on emerging
technologies such as Glass Fibre Reinforced Gypsum (GFRG) technol-
ogy, Light Gauge Steel Frame (LGSF) technology, expanded polystyrene
core panel technology for construction of houses, precast RCC waffle
panels for walling and roofing, factory made precast RCC panel based
technology and Modular transportable Housing system.
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Embodied Energy — a
future way to quantify

Sustainability

mbodied Energy is one of
E the very important yet less

known subject. In today’s
world of advance technologies;
when “Green” is the new Buzz
word; it is very unfortunate that
we have yet not explored the im-
mense potentials of Embodied
Energy (EE).

Present market conditions are
quite favorable for the promotion
of Green and sustainable technol-
ogy. The market and developers
have moved towards exploring the
product range of Green and Sus-
tainable technologies. Challenge in
last decade was to promote Green
technologies but the present day
challenge is different. People have
started knowing and exploring
about green technologies. In fact
challenge presently is to identify
actually the “Green” technology
from the shades of Green. In the
present market, each and everyone
knows that “green”, “sustainable”,
Environment Friendly, energy effi-
cient etc are the buzz words to sell
the product. Now a days, anyone
and everyone has come up with
green or environment friendly
product range. Many of them, fail
to deliver in real time. Which in

fact is slowly draining the market
faith on such products and tech-
nology. EE is one of the few tools,
which brings in the solution to this
concern and it can help quantify
Sustainability.

What is EE?

Embodied Energy is the sum to-
tal of all the energy used in building
material right from its extraction of
Raw material to transportation to
production to packaging to trans-
portation (site) to installation to
maintenance to deconstruction
to disposal. That is sum total of all
the energy utilized at each stage.
Depending on the boundary condi-
tions of energy summation, the EE
can be CRADLE to GATE or CRADLE
to GRAVE or CRADLE to Site. For eg.
Cradle to Gate means sum total of
all the energy from extraction of
raw material till the Gate of Factory
where itis made ready for dispatch.
Apart from linear flow of energy as
described above, EE calculation will
have to also account for all the per-
centage energy loading on a prod-
uct with respect to infrastructure,
machinery, tools and also ancillary
Operation energy which can be ac-
counted for that particular product

* Director - Sustainable Habitat Services Pvt. Ltd and
Managing Coordinator - Society for Environment Protection, Ahmedabad; E-mail: dipan@sepindia.org

Dipan Shah*

under consideration. Thus, sum
total of EE done on a logical frame
work of understanding is EE of that
particular product. It will be impor-
tantto mention thatin EE itis never
actual EE of a product but always
equivalent EE of the product due
to logical framework analysis of
energy and then percentage load-
ing on the product.

There are also two other ter-
minology used commonly with EE
thatis PER and GER. Process energy
Requirement (PER) is a liner flow of
EE with respect to particular prod-
uct while Gross Energy Require-
ment (GER); as the name suggest
is the Gross energy calculation for
that particular product. It is nearly
impossible to calculate GER and
hence mostly for all practical pur-
pose PER is calculated.

With all this specifics said about
EE the important point of un-
derstanding will be the practical
importance of EE and how it can
help solve present crisis of quanti-
fying sustainability of a product or
technology.

Lets first try and understand
this with a simple example. Gen-
erally for affordable technologies
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or green technologies we say that
they have to be local in nature, low
on production energy, should be
using local material, will be advan-
tageous if we use high man power
etc. How EE will reflect all this. For
instance, stone is considered as
natural material and considered
one of the Green alternative.
Now if the same stone is to be
used in a region were stone is not
locally available, the EE value of
same material will go up because
the transport component will be
added. So at the point of use, one
can actually take decisions based
on tangible number rather than
perception about the product.

EE if evolved in suitable frame-
work it has immense potential to
be a rating system for products and
technology and go much beyond
it. Presently under the aegis of
BMTPC, SEP is evolving and hosting
a National Network on Embodied
Energy (NEE). The project which
has various university partners
across India is a comprehensive
project which explores range of
aspects of EE. Working since last
two years, NEE is working towards
evolving data collection templates
of EE specific to various material,
working on regional level databank
of EE, exploring ways and means
to evolve EE as a tool to quantify
Sustainability.

Some of the interesting findings
from the phase | of the project are
as below :

¢ Asa part of network activity, de-
tail studies were done on vari-
ous products and technology.
One of the product taken for
study was bricks. Now generally
for energy modeling and rating
system, the EE of the burnt
brick is taken around 4MJ/unit.
When we studied various brick

manufacturing units the range
of EE found was ranging from
3MJ/unit to 5 MJ/unit. This
huge variation was accounted
to range of factors like loca-
tion of unit from the source of
Raw material, technology used
in extraction of raw material,
production systems, technology
used to fire bricks etc. Like for
instance the unit which used ef-
ficient kiln and but using labour
intensive production process
was low on EE against the unit
which procured raw material
from distance and was using
low end mechanization.

Similar study on Flyash bricks
also revealed interesting find-
ings. The flyash brick was fur-
ther more sensitive on produc-
tion technology and systems.
When studied at Ahmedabad,
the Flyash brick unit which was
procuring flyash from thermal
power plant situated at around
80kms away to the unit to the
one which had 25 kms they
(clubbed up with their other
factors) had about 20% to 25%
energy variation. Similarly, con-
trary to the set belief of lime
being a cost effective material
and addition of lime as a sta-
bilizer making green product,
the EE of lime is nearly same
as that of cement (Even as per
recent study EE of lime goes
nearly double of Cement). This
is primarily because of low end,
highly in efficient kiln based
production of lime against high
end, sophisticated production
of cement. So the lime based
Flyash bricks (FAL-G) was much
high on EE against their counter
part.

Similarly for instance steel is
very high on EE and hence

use of steel is restricted in
many alternate framework.
But if a small shed or other
elements are to be made, the
Steel though high on initial
energy, it comes up with huge
potential of recycle and reuse.
Thus, when EE analysis done on
steel with reference to Cradle to
Grave boundary conditions, the
efficiency of steel increases.

Contrary to this many hybrid
material like FRP are though
high on EE, but are light weight
so per sq ft EE loading is less.
But at the same time, the end
of life of this structure provides
zero reuse/recycle potential
and they end up in Hazardous
waste dump site. So if one eval-
uates them on the backdrop or
Sustainability, their use needs
to be judicious.

Studies on construction site,
working on EE further gave in-
teresting revelations. One of the
material studied was concrete.
Concrete EE did vary from site to
site based on the procurement
source of Raw material. It will
be important to mention here
that the cost may remain same
since market forces will deliver
aggregate at the standard prize
at site but the procurement
distance has its impact on EE
of Concrete produced on site.
Also, for a small construction
upto say 2 storey, transport of
concrete is done manually for
slab concrete. This brings down
the EE of slab against the one
which has used mechanized
ways to transport concrete.
The concrete EE, will increase
as the height increases. Thus
concrete on first floor slab to
the concrete on 10" floor slab,
the EE variation in the same
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material is about 5% to 7%.
Similar variation was seen for
brickwork too.

¢ Aninteresting Case study done
on a veneer production unit
was an eye opening to even all
of us involved. It also reflects
the strength of EE as a tool to
take business decision and how
it can help make product green
without cost implication. One
of the Veneer unit studied used
imported wood from Malaysia
as the main Veneer material
and for backing material local
plywood is used. An intense
study was done on the unit in
partnership with the owner
himself. Generally in veneer
production, major cost compo-
nent was of imported wood and
local plywood backing account
to about just 20 to 25% cost.
When EE analysis of done, we
expected that same will be re-
flected in the EE too. But though
EE of imported wood was very
high, the percentage use of it
in final product was limited to
facia and thus very less % by
weight. And hence its loading
on the final product in percent-
age of EE was less against the
loading of the backing material
which was local plywood. Now
in this case, the Veneer unit, to
make its product more Green
and low on EE, had to find
source of backing ply (which
was cheap and indian in nature)
which can bring down the EE.
Thus, without spending much
they had potential to improve
their products EE tremendously
by changing the source of local
backing material.

These are few of the examples
of theimmense learning we and all
associated with the project had in

last two years. Now we are gearing
up for the Phase Il of the project
which will expand further and pro-
actively work towards developing
backword and forward linkages
with product and processes to
guantify and authenticate them.
The project is also developing
portal www.embodiedenergy.in
which is under development yet.
The portal will host regional level
database of EE for various mate-
rial. This is very important because
as mentioned earlier, most of the
green building analysis for rating
system is done on the theoreti-
cal EE number available from net
which may be totally wrong with
respect to specific location or
actual product in use. Like for in-
stance using EE value of concrete
block available in Delhi or Ban-
galore will be totally wrong for a
project in Ahmedabad or Baroda
where sand is easily available. In
Delhi or Bangalore sand transport
will have huge implication on the
blocks EE. Thus the same product
will have different regional value
and greenness.

As the pressures which multi-
fold construction sector is putting
on environment, it is high time that
we evolve tools and frame work
which are comprehensive and
which can help take us judicious
decision on a neutral backdrop

of Sustainability. EE is one such
tool, which has this potential.
Global markets like Australia, New
Zealand have explored it quite a
lot have come up with compre-
hensive index of EE coefficient for
different materials and technology.
We at India are just a beginner in
this sector. But if we want to be
a global leaders in Environment
friendly technology, then EE is one
such tool, which provides us with
tangible solutions. Way we have
BEE i.e. Bureau of Energy Efficiency
similarly we need to works towards
exploring the tremendous poten-
tial of NEE (Network on Embodied
Energy) and build it in our policy
frameworks on Sustainability. It is
essential that comprehensive re-
gional level data bases are made on
EE of materials and is put in public
domain. The work is exhaustive
and is all the more complicated
with daily advent of new material
in the present market. But never-
theless it is utmost important that
such data frameworks are available
in public domain, so one is able
to take up neutral comparison of
products and technology range
available and takes judicious deci-
sion so as to make Sustainability
not a premium product but an
everyday preference of all.

(Author can be reached at dipan@sepin-
dia.org for any further information).
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Glimpses of Great Indian
Public Spaces

ntroduction

A public space may be a gather-

ing spot or part of neighbour-
hood, water front, recreation park/
centre, the pathways or other
areas within the public realm that
help promote social inter action
and a sense of community.

Famous Journalist and Urbanist
of US ,Mr William Whyte said” One
can measure the health of a city
by the vitality and energy of the
streets and public places.”

His perspectives are:

The Social Life of Public Spaces.
Whyte wrote that the social life in
public spaces contributes funda-
mentally to the quality of life of
individuals and society as a whole.
He believed that we have a moral
responsibility to create physical
places that facilitate civic engage-
ment and community interaction

Bottom-Up Place Design. Whyte
advocated for a new way of design-
ing public spaces — one that was
bottom-up, not top-down. Using
his approach, design should start
with a thorough understanding of
the way people use spaces, and the
way they would like to use spaces.
Whyte noted that people vote with

their feet — they use spaces that
are easy to use, that are comfort-
able. They don’t use the spaces
that are not.

The Power of Observation. By
observing and by talking to people,
Whyte believed, we can learn a
great deal about what people
want in public spaces and can put
this knowledge to work in creating
places that shape livable commu-
nities. We should therefore enter
spaces without theoretical or aes-
thetic biases, and we should “look
hard, with a clean, clear mind, and
then look again —and believe what
you see.”

Cities are undergoing constant
change where local municipalities
focus on making urban areas more
attractive, lively and interesting
and where many new housing de-
velopments are taken place. This
is largely a success which means
more people visit, use and live in
cities. A common goal in the revi-
talisation process is for urban space
to be welcoming and accessible to
everyone. At the same time, urban
planners try to create flexible,
diverse and multicultural space to
meet changes in use, preferences
and needs. Urban users have dif-

* Chief - Building Materials, BMTPC, New Delhi

J.K.Prasad*

ferent needs and interests which
is a challenge to the concept of
‘urban space for everyone’. An-
other goal in urban development
is to avoid mono-functional areas
and instead aim for a mix of activi-
ties in certain districts. This means
placing stores, cafés, restaurants,
amusement arcades, movie the-
atres and other types of businesses
and housing side by side. This is
attractive to many people because
it livens up the street. But it also
creates conflicts when families
living in the city have to co-exist
with others who use the city as
an entertainment centre until the
early hours of the morning. By us-
ing a more traditional strategy of
avoiding entertainment and other
activities in housing areas and
concentrating ‘urban functions’
in other areas such conflicts can
be avoided. However, this kind of
concentration can leave some parts
of the city deserted. Conceptually,
multifunctional urban spaces are
designed to meet the need of all
users. However, urban planners
often have specific users in mind,
and some work consciously to
design urban space that appeals to
selected groups. For although the
general goal is to provide flexible,
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diverse and multicultural space,
creating ‘common space’ is diffi-
cult in a time where individuality
is valued and marked by different
and changing needs. There are,
however, many ‘urban successes’
around the country and in many
ways it has been possible to create
diverse urban life. These could fall
under the category of Great Urban
Places. Characteristics of Great
Public Spaces include:

e Promotion of human contact
and social activities

e Safe, welcoming and accom-
modating for all users

e Has design and architectural
features that are usually inter-
esting

e Promotes community involve-
ment

o Reflects the total culture or his-
tory

¢ Is well maintained

¢ Relates well to bordering uses
and has a unique or special
character

Effective Public Places
in Different Regions of the
Country

INDIA HABITAT CENTRE, NEW
DELHI

India Habitat Centre (IHC) was
conceived to provide a physical
environment, which would serve as
a catalyst for a synergetic relation-
ship between individuals and insti-
tutions working in diverse habitat
related areas and would therefore
maximize their total effectiveness.
To facilitate this interaction, the
Centre provides a superb range of
facilities.

Representative of “ecology by
design, India Habitat Centre was

Stein’s largest project. It is perhaps
most successful as a work of urban
design, a place that handles trans-
portation and an enormous variety
of public and private activities,
from housing to banking to enter-
tainment to food. A city within a
city, it is an intellectual shopping
centre that provides cheap green
curry, great theatre, cutting edge
art, ...., and wonderful outdoor
spaces that are comfortable even
in summer. The IHC has made an
extraordinary contribution to the
city of Delhi ...” (Source: An Inno-
cent Abroad: Joseph Stein in India,
by Professor Jeffrey M Chusid.
Occasional Publication 18, India
International Centre).

Spread over an area of nine
acres the IHC campus has been
designed and built by Joseph Stein,
Doshi and Bhalla who have created
anisland of architectural excellence
in the busy metropolis of India’s
capital, Delhi. The campus weaves
ina unique interplay of institutions,
supporting infrastructure and fa-
cilities such as conference venues,
auditoria, hospitality areas, the
library and resource centre, and art
galleries. Elegantly designed, the
campus is a hub of activity while

simultaneously being serene. The
architectural and design elements
that Stein has built in enable this
paradoxical blend. The landscap-
ing, horticulture and fountains
add to the pleasing ambience of
the campus. The campus is wi-fi
enabled.

DILLI HAAT, NEW DELHI

It is an open-air food plaza and
cradia, and from a variety of cul-
tural traditions of India. Unlike the
traditional weekly market, the vil-
lage Haat, Dilli Haat is permanent.
It is located in the commercial
centers of South Delhi, opposite
INA market. The 6 acres of land on
which this complex is situated was
salvaged as part of a reclamation
project and transformed into a
plaza. Extensive foundation work,
small thatched roof cottages and
kiosks give the plaza a village at-
mosphere. Some shops are perma-
nent but other sellers are rotated,
usually for fifteen days. A number
of shows promoting handicrafts
and handlooms are held at the
exhibition hall in the complex. To
sell wares, there is an application
process and spaces are allocated
according to the state the seller is
from. It is easily approachable and
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an excellent place where 62 stalls
allotted on a rotational basis to
craftsmen a payment of INR 100
per day for a maximum period of
15 Days. Public get taste of cuisines
of different states at one place.
Different cultural events organized
give opportunity to know the cul-
ture of different states from time
to time.

SABARMATI RIVER FRONT,
AHMEDABAD

Sabarmati river has been anin-
tegral partin the life of Ahmedabad
since the time the city was founded
in 1411 along the river banks. Be-
sides being an important source
of water, it provided a backdrop to
cultural and recreational activities.
During the dry seasons, the river
bed became a place for farming.
With time it also offered place for
various informal economic activi-
ties, and the river banks were used
by informal squatter settlements.

Gradually, however, the inten-
sive uses took their toll on the
river. Untreated sewage flowed
into the river through storm water
outfalls and dumping of industrial
waste posed a major health and
environmental hazard. The river
bank settlements were disastrously
prone to floods and lacked basic
infrastructure facilities. Lacklustre

development took shape along
the riverfront. Such conditions
made the river inaccessible and it
became a virtual divide between
the two parts of the city. Slowly,
the city turned its back towards
the river.

There had been a long-standing
acknowledgement that the river-
front could be turned into a major
urban asset from its undesirable
state. Proposals to achieve the
same have been made since the
1960s and it was finally in 1998
that this multi-dimensional project
was envisioned and undertaken by
the city.

It has long been acknowledged
that appropriate development of
Ahmedabad’s riverfront and the
building of adequate infrastruc-
ture can turn the Sabarmati River
into a major asset for the city and
significantly improve the quality of
life for all sections of its citizens.
The Sabarmati Riverfront has the
potential to create a singular iden-
tity for the city, bring people closer
to water, bring back focus to the
city center, and create city level
social infrastructure and recreation
facilities.

It was with this aim that the
the river front project was initi-
ated. The Sabarmati Riverfront

Development has been envisaged
as a comprehensive development
of approximately 11 kilometres of
length on both the banks of the
Sabarmati River encompassing all
its potentials as primary goals. The
project approach is to bring about
an overall environmental improve-
ment, social upliftment and sus-
tainable development along the
Riverfront.

The Riverfront project presents
a great opportunity to create a pub-
lic edge to the river on the eastern
and western sides of Ahmedabad.
By channelling the river to a con-
stant width of 263m, riverbed land
has been reclaimed to create 11.25
kms of public riverfront on both the
banks. The total land reclamation
is 202.79 hectares.

The main considerations in
allocating land uses for the re-
claimed portions were: existing
land uses along the river; extent,
location and configuration of re-
claimed land available; potential
for development; the structural
road network and form of the city;
bridges proposed in the Ahmeda-
bad Development Plan, and the
possibility of providing adequate
infrastructure.

To provide new and improved
amenities for the city and to in-
clude sections with particular
needs, provision of markets and
vending areas to include street
vendors , laundry facilities for the
washing community, trade and fair
facilities for the business commu-
nity have been made in the project.
The project replaces a largely pri-
vate riverfront with an expansive
public realm with a network of
parks, waterside promenades,
markets, cultural institutions, rec-
reational facilities and commercial
developments for the city’s five
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VRINDAVAN GARDEN, MYSORE

The Brindavan Gardens, a cel-
ebrated beauty spot in this part of
India is world famous for its sym-
metric design. It is one of the most
beautifully laid out terrace gardens
in the world. The creation of this
garden in the Krishnaraja Sagar
Dam site has been the achieve-
ment of Sir Mirza Ismail, the then
Dewan of the princely State of
Mysore. The beautification of the
whole dam complex was conceived
by Sir Mirza Ismail. Modeled on

the design of the Shalimar Gar-
dens of Kashmir in the Mughal
style, the garden is enriched with
a number of terraces, parterres,
fountains, running and cascading
waterchannels, water chutes, lush
green lawns, flower beds, shrubs
and trees. Today, the Brindavan
Gardens is world famous for its
ethereal beauty, grandeur and il-
lumination/ musical fountain.

Located in the Krishnaraja Sagar
dam site in Srirangapatna taluk of
Mandya district, the Brindavan
Gardens is at a distance of 24 Km.

from the famous cultural heritage
centre of Karnataka — the city of
Mysore, and 143 Km. from Banga-
lore, the capital city of Karnataka.
The Krishnaraja Sagar dam is built
across the river Cauvery, one of the
principal rivers in South India. The
garden extends over an area of 60
acres and it is laid out in the three
terraces, which ends in a horse-
shoe shape. The slopes are planted
with colourful Bougainvilleas and
ornamental plants. This garden is
a public park and it is one of the
important tourist spots of India.
The garden is enriched with innu-
merable fountains decorated with
coloured lighting. The illuminated
running waters and fountains with
changing colours of lights is an
event that the tourists can look
forward to in the evenings. The
garden has many open spaces,
lawns, illuminated flower beds
and ornamental plants. It also has
well laid out roads and pathways.
The Brindavan Gardens is the best-
illuminated terrace gardenin India.
The boating pond in the midst of
the garden is a location where the
visitors can enjoy a boat ride. The
whole garden when illuminated
is an enchanting site to see. In
addition the musical and dancing
fountain keeps the gathering en-
chanting before leaving the place.

SUKHNA LAKE, CHANDIGARH

The lake was created by Le Cor-
busier and the Chief Engineer P L
Verma. To preserve its tranquility
Corbusier insisted that it be forbid-
den to motor boats and the top of
the dam (promenade) prohibited to
vehicular traffic. The lake is fringed
by a golf course to the south, and
Nek Chand’s famous Rock Garden
of Chandigarh to its west.

Sukhna is an inseparable part of
the city of Chandigarh. Le Corbusier
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had foreseen that the residents of
the city would be drawn it for the
‘care of the body and spirit’. The
city planners were deeply attached
to the lake. So much so that Pierre
Jeanneret’s ashes were immersed
inthe lake in 1970 as per his wishes
by his niece.

The roof of the ‘bandh’ or dam
has become a favorite promenade.
Serious walkers pursue an exercise
regime, families enjoy an evening
stroll and nature lovers mingle with
children on roller skates. Photogra-
phers and painters love to capture
its scenic beauty of the setting sun,
or the heavily clouded monsoon
sky, or the early morning mist in
winter set amidst the tranquility of
the lake. Even anglers do not leave
unrewarded.

Sukhna has a membership-
based Lake Club with lawns, a gym,
indoor games, swimming pool and
tennis courts with both synthetic
and grass courts. Boating, rowing,
sculling, sailing, kayaking and water
skiing can be enjoyed throughout
the year.

The lake, which was the venue
for the Asian Rowing Champion-
ships, has the longest channel for
rowing and yachting events in Asia.
It also has facilities for other water
sports like water surfing, skiing and
sculling.

Sukhna is a sanctuary for many
exotic migratory birds like the

Siberian duck, Storks and Cranes,
during the winter months. The lake
has been declared as a protected
national wetland by the Govern-
ment of India.

During summers, there are
streams of men, women and chil-
dren from all walks of life offering
voluntary service to desilt the lake
bed for about three months. This
annual ritual has been a regular
feature since long ago.

Sukhna Lake is the venue for
many festive celebrations too. The
most popular is the Mango Festival
held during the monsoons when
scores of varieties of mangoes
are on display. From time-to-time
other food festivals, featuring
specialities from different Indian
States, are also held here, along
with cultural performances.

SCIENCE CITY, KOLKATA

Science City, Kolkata the largest
science centre in the Indian sub-
continent under National Council
of Science Museums (NCSM),
Ministry of Culture, Government
of India, is at the crossing of East-

ern Metropolitan Bypass and J B
S Haldane avenue, Kolkata. It is
considered by some people as the
most distinguished landmark in
post-independence Kolkata. Saroj
Ghose, was the first Director Gen-
eral of NCSM, who is credited with
having conceptualized this centre
in 1997. This centre was inaugu-
rated by two parts: the ‘Convention
Centre Complex’ was unveiled on
21 December 1996 by Paul Jozef
Crutzen in presence of the then
Hon’ble chief minister Shri Jyoti
Basu and the whole centre was
opened by the then Hon’ble prime
minister Shri Inder Kumar Gujral on
1 July 1997.

In a tropical country like India,
the outdoor is sunny and more
inviting than the indoors for most
part of the year. In the Science
Park, people come closer to plants,
animals and other objects in their
natural surroundings and also
learn about the basic principles
of science in an open air learning
environment. The park interactive
exhibits are engineered so as to tol-
erate all the weather. Science Park
has become the integral part in all
the centres of NCSM. It comprises
Caterpillar Ride, Gravity Coaster,
Musical Fountain, Road Train,
Cable Cars, Monorail Cycle, but-
terfly nursery and several exhibits
on physical and life sciences and a
maze set up in a lush green ambi-
ence. there are many people who
come from different states

There is an Earth Exploration
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Hall -A permanent exhibition on
earth is housed in a two storied
hemispherical building that dis-
plays the details of the southern
hemisphere in the ground floor
and northern hemisphere in the
first floor. Slicing a huge earth
globe at the centre of the hall into
12 segments vertically in each
hemisphere, important features
of each segment such as physi-
cal geography, lands and people,
flora and fauna and other dynamic
natural phenomenon on earth
have been highlighted around the
central globe with the modern
display technologies such as attrac-
tive visuals, interactive multimedia,
video walls, panoramic videos,
tilting tables, computer kiosks and
3-D effects theatre wearing a spe-
cial Polaroid spectacle.

A theme tour of 1300 square
meter covering 7 large walk
through dioramas with 71 robotic
pre-historic animals, 26 dinosaurs
and 140 early plant model set to
their periods. It portrays the story
of evolution of animal life, specially
the extinct species.

MARINE DRIVE, MUMBAI

Marine Drive is a 4.3-kilometre-
long boulevard in South Mumbai
in the city of Mumbai. It is a ‘C’-
shaped six-lane concrete road
along the coast, which is a natural
bay. The road links Nariman Point
to Babulnath and Malabar Hill.
Marine Drive is situated over
reclaimed land facing west-south-
west. A promenade lies parallel
to this road. Marine Drive is also
known as the Queen’s Necklace
because, if viewed at night from an
elevated point anywhere along the
drive, the street lights resemble a
string of pearls in a necklace. In
2012, the Municipal Corporation
of Greater Mumbai announced

that the entire road would be
resurfaced, 72 years after it was
originally laid.

The official name for this road,
though rarely used, is Netaji Sub-
hash Chandra Bose Road. The
promenade is lined with palm
trees. At the northern end of
Marine Drive is Chowpatty Beach.
This is a popular beach famed for
its Bhel puri (local fast food). Many
restaurants also line this stretch of
the road. Further down this road
lies Walkeshwar, a wealthy neigh-
bourhood of the city, also home to
the Governor of Maharashtra.

Marine Drive is the preferred
connecting road between the
central business district located
at Nariman Point and the rest of
the city.lt is a live wire for local
residents , who are seen jogging
and doing exercise every morning.
It also protects the building along
the road from the fury of ocean
during high tide time.

Marine Drive is also used suc-
cessfully for important events
like republic day parade , Bombay
Marathon, French festival etc

Conclusion

With positive thinking, good
governance and planning; creating
Great Public Places for All is not
difficult. These are only some of
the examples in the country. There
are many other good examples of
effective public places in the differ-
ent states/region of the country.
Taking clue from these examples
other states could also develop,
based on the local need and cul-
ture, such types of effective places
to give public the opportunity to
socialize and relax.
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Conference on Emerging Technologies in Housing and
Building Construction at New Delhi

BMTPC organised a Conference on ‘Emerging Technolo-
gies in Housing and Building Construction’ jointly with
NAREDCO on 24 July, 2015 at India Habitat Centre, New
Delhi. Nearly 100 delegates primarily from housing devel-
opment companies, State Govt. agencies and technology
providers participated in a day long deliberations.

In the welcome address, Shri Navin M.Raheja, Chairman,
NAREDCO referred to the challenge posed by the Pradhan
Mantri Awas Yojana to housing construction industry for
construction of 20 million houses by 2022 and called upon liiEE
developers to become partners in the Housing for All """““"I":":‘J'-:*:- t
Mission of the Government of India, which offers a game eenid Dratibiiie | tens S

changer opportunity in housing sector. He emphasised on
the need for modern prefab technology to reduce cost &

time to complete the projects.

Inaugurating the Conference, Dr Nandita Chatterjee, Sec-
retary, Ministry of Housing & Urban Poverty Alleviation |
emphasised on the role of new technologies and alter-
nate building materials in order to come out of ‘Housing
Poverty’. She elaborated the four verticals of Housing
for All (Urban) Mission under Pradhan Mantri Awas Yo-
jana. The Secretary, MoHUPA referred to the Technology
Sub-Mission which shall focus on design and planning of
habitats, adopting green building techniques, minimizing
the cost etc. She expressed the need to adopt alternate
technologies with a view to conserve the depleting natural
resources, safeguard environment, use local materials and
minimize the use of scarce skilled manpower.

In his Theme presentation, Dr. Shailesh Kr.Agrawal, Execu- : |rm-|.:f-“ A= AT S "':'I‘::m“
tive Director, BMTPC emphasised that tapping the huge and it anstrachion
housing demand shall not be possible with conventional =
technologies alone, therefore in future, buying of housing
shall be linked to factory, assembling in-situ, use of smart
materials leading to zero energy buildings. Industrializa-
tion of housing sector is the need of the hour. Speaking
on the occasion Mr Sunil Mantri, President, NAREDCO
emphasis the need for lowering the cost of new technol-

ogy for high rise buildings.

Sh. Sanjeev Kumar, Joint Secretary (Housing for All), Min-
istry of HUPA, chaired the Panel Discussion. He informed
about the initiatives being taken by the Ministry of Hous-
ing and Urban Poverty Alleviation for facilitating the adop-
tion of alternate technologies for mass housing.

Nirman Sarika
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Development

of Advanced
Cement Free
Fly Ash based
Geopolymer
Green Concrete

bstract

In recent decades, the in-

dustrialization and urban-
ization are the two phenomena
that are going unabated all over
the world. Most important ill effect
of these global processes has been
the generation of large quantities
of industrial wastes. Thermal pow-
er industry generates huge amount
of fly ash, which is rich in silica and
alumino-silicates and has been
widely researched for making geo-
polymers by reacting with alkali.
The quality of fly ash which content
amorphous and free silica, etc. has
strong influence on the engineering
properties of the produced geo-
polymers. Accordingly Advanced
Cement Free Geopolymer Concrete
Mix design has been developed
by taking various compositions of
alkali-fly ash mixtures, with fine
and coarse aggregates. The stan-
dard cubes of dimensions 15cm
x15cm x15 cm (for compression
strength) and standard beam of
dimensions 15 cm x 15cm x 70 cm
(for flexural strength ) were casted
and ambient cured for 28 days and
evaluated for engineering proper-
ties . The optimized composition
possessed a compressive strength

Manish Mudgal*

of 20-35 MPA and flexural strength
of 2-4 MPA, when tested as per IS
516 : 1959 (Reaffirmed:2004).

Keywords: Fly Ash, Geopolymer Concrete,

Compressive Strength, Flexural Strength
Introduction

In recent decades, the industri-
alization and urbanization are the
two phenomena that are going
unabated all over the world. Apart
from the need for these phenom-
ena, one has to look into their
negative impacts on the global
environment and social life. Most
important ill effect of these global
processes has been the generation
of large quantities of industrial
wastes. Therefore, the problems
related with their safe manage-
ment and disposal has become a
major challenge to environmental-
ists and scientists. Second related
problem is the pressure on land,
materials and resources to sup-
port the developmental activities,
including infrastructure.

Fly ash can be disposed-off in
a dry or wet state. Studies show
that wet disposal of this waste does
not protect the environment from
migration of metal into the soill.
Heavy metals cannot be degraded

R.K. Chouhan*

S.S. Amritphale*

biologically into harmless products
like other organic waste. Studies
also show that coal ash satisfies
the criteria for landfill disposals.
In most of the countries fly ash
is considered as non-hazardous.
With the present practice of fly-ash
disposal in ash ponds (generally
in the form of slurry), estimated
land required would be about 0.6
ha per MW.

Fly ash, being treated as waste
and a source of air and water pol-
lution till recent past, is in fact a
resource material and has also
proven its worth over a period of
time. Fly ash is one such example,
which has been treated as waste
materials, in India, till a decade
back, and has now emerged not
only as a resource material but also
as an environment saviour

Energy requirements for the
developing countries in particular
are met from coal-based thermal
power plants. The disposal of the
increasing amounts of solid waste
from coal-fired thermal power
plants is becoming a serious con-
cern to the environmentalists. Coal
ash, 80% of which is very fine in
nature and is thus known as fly ash

* CSIR- Advanced Materials and Processes Research Institute (AMPRI), Near Habibganj Naka, Bhopal 462026 (M.P.), India
Email : mmudgal1969@rediffmail.com Fax :0755-2457042
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is collected by electrostatic precipi-
tators in stacks. Fly ash generated
at present is largely responsible for
environmental pollution.

During the last 30 years, ex-
tensive research has been carried
out to utilize the fly ash in various
sectors, as this is not considered
as hazardous waste. Broadly, fly
ash utilization programmes can be
viewed from two angles, i.e. miti-
gating environmental effects and
addressing disposal problems (low
value—high volume utilization).

Fly ash is now recognized as
valuable substances which confers
certain desirable characteristics in
its many applications.

Indian Scenario of Fly Ash
Generation and Utilization

COAL-based thermal power
plants have been a major source of
power generation in India, where
75% of the total power obtained
is from coal-based thermal power
plants. The coal reserve of India is
about 200 billion tones (bt) and
its annual production reaches 250
million tones (mt) approximately.
About 70% of this is used in the
power sector. In India, unlike in
most of the developed countries,
ash content in the coal used for
power generation is 30—40%. High
ash coal means, generation of a
large amount of fly ash. India ranks
fourth in the world in the produc-
tion of coal ash as by-product
waste after USSR, USA and China,
in that order.

At present in India about 130
coal based thermal power plants
are producing about 170 million
tons of fly ash every year. With
the increase in demand of power
energy and coal being the major
source of energy, more and more
thermal power plants are expected

to be commissioned in near future.
As per the estimates, fly ash gen-
eration is expected to increase to
about 225 million tons by 2017.

Initiatives taken by the govern-
ment, several non governmental
and research and development
organizations for fly ash utilization,
the level of fly ash utilization in the
country was estimated to be less
than 10% prior to 1996-97.

The problem of fly ash disposal
has assumed such an enormous
scale in the country that the Min-
istry of Environment and Forests
(MoEF) issued a regulation on 14
September 1999 specifying norma-
tive levels for progressive utiliza-
tion of fly ash. According to the
regulation, it is mandatory for the
existing (old) and new coal based
thermal power plants to utilize
100% of the fly ash produced in a
stipulated time horizon. The new

coal thermal power plants are re-
quired to use 100% of the fly ash
produced within nine years of com-
mencing operation. The old power
plants, however, are required to
achieve 100% fly ash utilization
goal within 15 years from the date
of issue of the regulation.

Central Electricity Authority is
monitoring fly ash generation and
its utilization in the country since
1996.The present status of Fly ash
generation and its utilization in
the country based on data being
received from Central Electricity
Authority is described in Table 1.0

A large number of technologies
have been developed for gainful
utilization and safe management
of fly ash under the concerted
efforts of Fly Ash Mission of the
Government of India since 1994.
As aresult, the utilization of fly ash
has increased to over 72.52 mil-

Table 1 : Status of Fly Ash Generation & its Utilization in India

G:rlnz-raast?on Fly-ash utilization
(Million Tons per (Million Tons per %Utilization
AT Annum )
1 1996-97 68.88 6.64 9.63
2 1997-98 78.06 8.43 10.80
3 1998-99 78.99 9.22 11.68
4 1999-2000 74.03 8.91 12.03
5 2000-01 86.29 13.54 15.70
6 2001-02 82.81 15.57 18.80
7 2002-03 91.65 20.79 22.68
8 2003-04 96.28 28.29 29.3
9 2004-05 98.57 37.49 38.04
10 2005-06 98.97 45.22 45.69
11 2006-07 108.15 55.01 50.86
12 2007-08 116.94 61.98 53.00
13 2008-09 116.69 66.64 57.11
14 2009-10 123.54 77.33 62.60
15 2010-11 131.09 73.13 55.79
16 2011-12 132.98 72.52 54.53

Source : Report on “Fly ash generation at coal / lignite based thermal power stations and its utili-
zation in the country for first half of the year 2011-12”, Central Electricity Authority, New Delhi.
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lion tones in 2011-12. Fly ash was
moved from “hazardous industrial
waste” to “waste material” catego-
ry during the year 2000 and during
November 2009, it became a sale-
able commodity. Fly ash utilization
has started gaining acceptance, it
being 54.53% during 2011-12.

Fly ash has acquired the status
of a “useful commodity” which
opens up plenty of opportunities in
terms of laying & fine tuning poli-
cies, conducting gainful businesses
and R&D efforts, and addressing
the concerns of environment at
the same time. We achieved the
highest level of fly ash utilization of
63% in 2009-10. However, it would
require a lot of efforts to reach the
target of 100% ash utilization.

Geopolymer Concrete

The name geopolymer was
named by a French Professor
Davidovits in 1978 to represent a
broad range of materials charac-
terized by networks of inorganic
molecules (Geopolymer Institute
2010).[1213],

The geopolymers depend on
thermally activated natural materi-
als like Meta kaolinite or industrial
byproducts like fly ash or slag to
provide a source of silicon (Si)
and aluminum (Al). These Silicon
and Aluminium is dissolved in an
alkaline activating solution and
subsequently polymerizes into
molecular chains and become the
binder. The polymerization pro-
cess involves a substantially fast
chemical reaction under alkaline
conditions on silicon-aluminum
minerals that results in a three-
dimensional polymeric chain and
ring structure .

The reaction of Fly Ash with
an aqueous solution containing

Sodium Hydroxide and Sodium Sili-
cate in their mass ratio, results in
a material with three dimensional
polymeric chain and ring structure
consisting of Si-O-Al-O bonds. !

Water is not involved in the
chemical reaction of Geopolymer
concrete and instead water is
expelled during curing and subse-
guent drying. This is in contrast to
the hydration reactions that occur
when Portland cement is mixed
with water, which produce the
primary hydration products cal-
cium silicate hydrate and calcium
hydroxide. This difference has a
significant impact on the mechani-
cal and chemical properties of the
resulting geopolymer concrete,
and also renders it more resistant
to heat, water ingress, alkali—ag-
gregate reactivity, and other types
of chemical attack. B!& 3!

The temperature during curing
is very important, and depending
upon the source materials and ac-
tivating solution, heat often must
be applied to facilitate polymeriza-
tion, although some systems have
been developed that are designed

to be cured at room temperature.
2 &[3]

Materials and Methods :
Materials used :

The materials used in the inves-
tigation is industrial waste gener-
ated from thermal power plant ,Fly
ash confirming to IS 3812 (Part-l)
and alkali activator of optimized
composition of Sodium Hydroxide
,Sodium Silicate and other addi-
tives. The conventional sand and
coarse aggregate was used for
the preparation of geopolymer
concrete. The Physical properties
and chemical composition of Fly
Ash used for the investigation are

Table 2: Physical Properties of
Fly Ash

pH 8.4-8.6
Moisture content 0.088 %
Specific Gravity 2.1

Blaine fineness 330-390 m%kg

Table 3: Chemical Composition of
Fly Ash

S.No. Constituents wt. %
1 Si0, 64.2
2 ALO, 28.27
3 Fe,0, 3.70
4 Ca0 0.062
5 Na,O 0.174
6 K,0 1.34
7 MgO 0.46
8 *LOI 1.39
*LOI- Loss on ignition

Fig.1: SEM Image of Fly Ash Sample

summarized in Table 2 and Table 3
respectively. The SEM image of Fly
Ash sample is shown in Fig.1.

Mixing Procedure & Preparation
of Test Specimen:

Advanced Cement Free Geo-
polymer Concrete Mix design
has been developed with vari-
ous compositions of alkali-fly ash
mixtures, with fine and coarse
aggregates. The standard cubes of
dimensions 15cm x15cm x15 cm
(for compression strength) and
standard beam of dimensions 15
cm x 15cm x 70 cm (for flexural
strength ) were casted and left for
24 hours and then removed from
the moulds. The samples were air
cured at room temperature until
the testing at the age of 28 days.
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Cement Free Fly Ash based
Geopolymer Concrete

Advanced Cement Free Fly Ash based
Geopolymer Concrete Cubes

Results :

Compressive strength and Flexural
Strength :

The compressive and Flexural
strength tests were performed in
accordance with IS: 516-1959.
Method of Tests for strength of
concrete. The Engineering Prop-
erties of Advanced Cement Free
Geopolymer Concrete is reported
in Table 4.

Conclusions:

¢ From the results obtained for
optimized composition, the
compressive strength of fly ash-
based geopolymer concrete
after 28 days, almost comply to
that of OPC concrete of M30-
grade.

e The geopolymer concrete is
more environmental friendly
and has potential to replace
ordinary Portland Cement Con-
crete.

e The developed advanced ce-

! M ¢ ot -:‘
Mix Design and Preparation of Advanced

Slump Test of Advanced Cement
Free Fly Ash based Geopolymer
Concrete

Ambient Air Drying of Advanced Cement
Free Fly Ash based Geopolymer Concrete
Cubes

Compressive Strength Testing of
Advanced Cement Free Fly Ash based
Concrete Cubes

L A B

Flexural Strength Te?ting of Advanced

Cement Free Fly Ash based Concrete Beams

Table 4 : Engineering Properties of Advanced Cement Free Geopolymer

Concrete

S. No. Properties Results

1 Slump of Fresh Fly Ash based concrete 30-40mm

2 Compressive Strength 20-35 MPa

3 Flexural Strength 2-4 MPa

4 Density 2300-2500 Kg/m?
ment free fly ash based geopo- duction. Institut Géopolymeére,
lymer green concrete may be Saint- Quentin, France. Ac-
the road pavement material for cessed on January 29, 2010, at
the future. http://www.geopolymer.org/
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Demonstration Housing Projects
using Emerging Technologies

by BMTPC

ousing for All (Urban) un-
H der Pradhan Mantri Awas
Yojna is one of the im-
portant agenda of Government
of India. The Government is plan-
ning to adopt an approach to act
as a ‘facilitator’ and ‘enabler’ by
developing suitable instruments
to be used by the State Govern-
ment for promotion of housing for
the Economically Weaker Section
(EWS) and Low Income Group (LIG)
serviced with basic amenities.

In the context of the massive
housing initiatives by the Govern-
ment of India and various State/
UT Governments under various
schemes and programmes, there
is an urgent need to propagate and
popularize the proven, green and
emerging technologies vigorously
and to introduce appropriate inter-
ventions to bridge the gap between
availability of these technology op-
tions and application of the same
increasingly in large scale Housing
initiatives.

BMTPC has been promoting
proven and emerging building
materials & technologies in differ-
ent regions of the country through
identification, evaluation, stan-
dardization, certification, capacity
building, training and field level
application of such technologies.
In the recent past, the Council
has constructed a number of

demonstration houses in various
parts of the country. The efforts
of BMTPC have helped in building
up confidence and acceptability of
proven and emerging technologies
among public and private construc-
tion agencies, professionals and
others.

After streamlining the meth-
odology for construction of dem-
onstration housing projects in
different parts of the country,
the Ministry of Housing & Urban
Poverty Alleviation, Govt. of India
requested the Chief Secretary
of State Government of Maha-
rashtra, Kerala, Andhra Pradesh,
Telengana, Karnataka, Rajasthan,
Haryana, West Bengal, Odisha,
Sikkim, Gujarat, Uttar Pradesh,
Uttarakhand, Tamil Nadu, Bihar
and Chhattisgarh for participation
in the “Demonstration Housing
Project” of BMTPC to further
popularize and mainstream the
proven and Emerging Technologies
in construction. BMTPC has so far
received requests from the State
Government of Andhra Pradesh,
Telengana, Odisha, Haryana, Ma-
harashtra, Uttar Pradesh, Bihar and
Karnataka for construction of Dem-
onstration Houses and Community
Buildings using emerging building
technologies. The Council has initi-
ated the process for undertaking
the projects in these states.

Demonstration Housing Project
at Nellore, Andhra Pradesh

The District Magistrate and Col-
lector, SPS Nellore, Government of
Andhra Pradesh has allotted land
admeasuring 1.85 acres for con-
struction of Demonstration Houses
and a Demonstration Commu-
nity Building at Saraswathi Nagar,
Chowtapalem Village, Venkatacha-
lam Mandal, SPS Nellore District.
The foundation stone of the project
was laid by Shri M. Venkaiah Naidu,
Hon’ble Minister of Housing and
Poverty Alleviation, Urban Devel-
opment and Parliamentary Affairs
on 31 May, 2015.

It has been decided to construct
demonstration houses using one
of the Emerging Technologies i.e.
Glass Fibre Reinforced Gypsum
(GFRG) Panel System - a technology
approved by BMTPC under PACS
and evaluated by IIT Madras. The
structural design of the houses has
been undertaken by IIT Madras.
The community building will be
constructed using alternate tech-
nologies like flyash blocks and filler
slabs. The layout plan, designs and
estimates of the demonstration
houses and community building
have been finalised in consulta-
tion with IIT Madras and Andhra
Pradesh State Housing Corpora-
tion Ltd. (APSHCL). The work for
construction of demonstration
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Foundation Stone Laying Ceremonny

Demonstration Houses and Community Building
Using Innovative Technologies
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houses has been entrusted to
FACT-RCF Building Products Ltd.
(FRBL), Cochin, a Government of
India Enterprise and manufacturer
of GFRG panels and work for con-
struction of community building
and onsite infrastructure work has
been entrusted to APSHCL, Govt. of
Andhra Pradesh.

The Demonstration Housing
Project will comprise 36 houses
in cluster in G+1 having minimum
carpet area of 30 Sg.mts. consisting
of Living room, Bedroom, Kitchen,
Bath, WC and Balcony including
on site infrastructure develop-
ment like internal roads, pathways,
boundary wall, UG tank, electrifica-
tion etc. Apart from this, a Com-
munity Building having an area of
6900 sq.ft. is being constructed
using green technologies like flyash
bricks, filler slabs, etc. The Com-
munity Building will have a multi-
purpose hall, kitchen/pantry area,
office space and utility area. While
designing the layout and the hous-
ing units, provision of adequate
natural lighting and ventilation to
each area have been planned with
Vastu friendly unit design.

Proposed Technologies /
Specifications for Houses

Foundation

e RCC Column footing with grade
beams using M-25 concrete

Walling

e GFRG Panel filled with M20
concrete

Roof/Floor

e GFRG Panel Slab for floor&
roof

Doors/Windows

e Aluminum Door & Window
Frames

e Flush door Shutter
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TYPICAL FLOOR PLANS FOR HOUSING UNITS
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A Perspective View of Housing Units
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Layout Plan of Community Building
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A Perspective View of Community Building

e PVCdoor and frames in toilet

¢ Glazed aluminum windows

Flooring & Finishing

e Polished cuddapa stone floor-
ing

e Ceramic tile flooring in Kitchen

and Toilets

e Interlocking pavers block at
entrance lobby

¢ Qil bound distemper on internal
surface

e Exterior walls with weather
proof paint

Staircase

e GFRG Panel with polished cud-
dapa stone as tread and riser

Proposed Technologies /
Specifications for Community
Building

Foundation

e RCC Column footing with grade
beams using M-25 concrete

Walling

e 200 mm thick walls using Fly
ash blocks

Roof/Floor

¢ Filler slab using earthen pots /
Mangalore tiles

e RCCSloping roof over the court-
yard and entrance lobby using
Mangalore tiles as cladding

Doors/Windows

e Aluminum Door & Window
Frames

e Aluminum door shutter with
pre laminated particle board

e PVCdoor and frames in toilet

¢ Glazed aluminum windows

Flooring & Finishing

¢ Polished cuddapah stone floor-
ing

e Ceramic tile flooring in Pantry
and Toilets

¢ |Interlocking pavers block in
entrance lobby

¢ QOil bound distemper on internal
plastered surface

e Exterior walls with water proof-
ing cement paint

Infrastructure:

¢ Boundary wall of Fly-ash brick
Masonry in Rat Trap Bond

¢ Interlocking paver tiles on path-
ways and internal roads

¢ Underground Water Tank

e Septictank for solid waste man-
agement

¢ Landscaped inner court
e Rain Water Harvesting

The construction of the dem-
onstration housing project with
community building is likely to start
very shortly. During the construc-
tion of Demonstration Housing
Project, training programmes will
be organised at three levels (i)
engineers, (ii) supervisors, and (iii)
construction workers to acquaint

them with the use of technology.
% %k %k kK
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Performance Appraisal
Certification Scheme (PACS)

MTPC is implementing
B Performance Appraisal Cer-
tification Scheme (PACS)
giving independent opinion of the
fitness of new building materials,
components, products, elements,
construction system and assem-
blies for intended use, not yet
covered by Indian Standards. The
scheme provides for a third party
certifying the performance of the
product and in the process it gen-
erates sufficient data needed for
formulation of Indian Standard at
a later date.

The activities carried out under
Performance Appraisal Certifica-
tion Scheme (PACS) during the
period from April to September
2015 are include:

Issuance of Performance Ap-
praisal Certificates for the prod-
ucts/systems namely Roof Insula-
tion Tiles-Insulla, Bamboowood
Flooring, QuickBuild 3D Panels and
Modular Tunnelform approved by
the Technical Assessment Com-
mittee in the 8th Meeting to the
respective manufacturers. Brief
details of these products/systems
are given below:

Roof Insulation Tiles

Roof Insulation Tiles are made
using Phase Change Material (PCM)
technology. PCM is an application
of geo-inorganic products that are
used for the effective storage of

heat or cold and to mitigate the
extremes of temperature. While
PCMS store the heat, the surface of
the roof remains cool. These ftiles
are made with cold grit granules.
These granules absorb and store
within them, the humidity from
the air, cooling the tile and surface
below it. As the temperature rises,
these granules release the water
vapour, ensuring that the heat is
not transferred below. This process
absorbs carbon oxide and neutral-
izes nitrogen oxide present in the
air. These tiles reduce room tem-
perature by about 5°C - 8°C. Insulla
tiles are of white colour and these
are good insulators. These tiles
replace the conventional lime ter-
racing laid over the concrete slab.
These tiles also provide smooth
surface finish and acts as a heat
resistant, water resistant and anti-
fungal on the roof surface.

Roof insulation tile is shown in
Fig. 1.

Fig.1

Bamboowood Flooring

Bamboowood Flooring is made
from Strand woven bamboo. It
is a conversion of bamboo to
wood. Bamboowood flooring is an
eco-friendly product made from
bamboo, the fastest growing plant
on earth. Bamboo travel through
boiling process or burn it under
high pressure stream to remove
starch and sugar content to make
it termite resistant. Further, voc
compliant phenolic resin is used
as binder and 9 layers of UV coat-
ing is applied on it. Bamboo is one
of the natural materials available
for flooring and is an alternative
to hard wood flooring. Bamboo
has a higher fibre rating than any
other hard wood which gives it
exceptional hard wearing quali-
ties. Flooring and wall paneling are
coated with UV coat while decking
shall be coated with oil.

Flooring suitable for indoor area
is shown in Fig. 2.

Fig.2
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QuikBuild 3D Panel System

QuikBuild 3D Panel System con-
sists of a welded wire space frame
integrated with a polystyrene insu-
lation core. The wall panel is placed
in position and a wythe of concrete
is applied to both sides. The wall
panel receives its strength and ri-
gidity from the diagonal cross wires
welded to the welded-wire fabric
on each side. This combination
produces a truss behavior, which
provides rigidity and shear terms
for a full composite behavior.

Steel trusses are pierced
through the polystyrene core and
welded to the outer layer sheets
of galvanized steel mesh to form a
rigid panel. The shell of the struc-
ture is built by manually erecting
the panels directly onto the slab
with reinforcement rods. Desired
utilities like doors, windows and
ventilators may be pre-built while
plumbing, electrical conduits may
be added onsite. The wall is then
finished by plastering with cement
using the traditional method or by
shotcreting machine to create a
monolithic structure.

These panels are used in the
construction of exterior and in-
terior load-bearing and non-load
bearing walls and floors of build-
ings of all types of construction.
Description of the Panel is shown
in Fig. 3.

Tunnel Formwork

Tunnel Formwork is a mecha-
nized system for cellular structures.
Itis based on two half shells which
are placed together to form a room
or cell. Several cells make an apart-
ment. With tunnel forms, walls and
slab are cast in a single day. The
structure is divided into phases.
Each phase consists of a section of
the structure that will cast in one
day. The phasing is determined by
the programme and the amount
of floor area that can be poured
in one day. The formwork is set up
for the day’s pour in the morning.
The reinforcement and services are
positioned and concrete is poured
in the afternoon. Once reinforce-
ment is placed, concrete for walls
and slabs shall be poured in one
single operation. The formwork is
stripped the early morning and po-
sitioned for the subsequent phase.
The standard Tunnelform is shown
in Fig. 4.
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Products under Evaluation
Process

Inspection of works of the fol-
lowing new products/systems has
been carried out by BMTPC and
TAC members:

1. Ultra Sound Pipes & Fittings

These soundproof pipes and
fittings made of Polypropylene
and mineral field polypropylene
compounds (PP-MD) are suitable
for drainage, soil and waste water
discharge and low & high tempera-
ture. These pipes are having triple
layers—external layer, middle layer
and internal layer as shown in the
Fig. 5.

2. SRPL Building System (Waffle-
Crete)

SRPL (Waffle-Crete) Building
system shall consist of large, struc-
tural, ribbed panels of reinforced
precast concrete, bolted together
and the joints between the panels
shall be caulked to form the walls,
floor and pitched or flat roofs of
buildings. The surface of each
panel shall consist of 51mm thick
slab or skin, stiffened with the ribs
around the perimeter and across
the panel, giving an overall panel
thickness of 152mm or 203mm.

For single storey buildings, the
external walls shall normally be
supported on ribbed, suspended
floor panels of reinforced pre-
cast concrete, that span between
grade- beams of reinforced precast
concrete laid parallel to each other
on well-compacted earth. The
design of buildings including the
foundations shall be the responsi-
bility of a professional engineer. A
concrete apron shall be laid around
the perimeter of buildings where
there is a danger of water or wind
erosion of the ground adjacent to
the building. Where the engineer
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Fig.5

considers the building site to be
unsuitable for suspended floors
and grade beams, the walls shall be
supported on conventional cast-in-
situ concrete strip footings.

For buildings of more than one
storey, the walls shall be supported
on foundations designed by the
engineer.

Metal or timber window and
door frames shall be incorporated
into the wall panels during casting
or fitted after erection into open-
ings that are formed in the panels
during casting.

Internal walls shall consist of
reinforced precast concrete ribbed
panels as described above, conven-
tional masonry walls or concrete
walls. Where precast concrete
panel or masonry internal walls

&£
-
L 2
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-

are used in single storey buildings,
these shall normally be erected
on a concrete surface bed or on
concrete strip footings and not on
suspended floor.

Services like water supply and
electricity shall be normally ac-
commodated in preformed slots in
the ribs of panels, before the walls
are lined.

The casting can be done in cast-
ing yard while foundation is done,
which reduces the construction
time. Curing time is reduced by
trapping the moisture generated
from the concrete.

The building after construction
can be shifted from one place to
another as the structure is joined
using bolt connections. The mould
and cover forming part of the panel
is shown in Fig. 6.

Fig.6

3. Expanded Polystryrene (EPS)
Core Panel System

Expanded Polystyrene Core
Panel System is a factory produced
panel system for the construction
of low rise buildings upto G+3
and as filler walls in high rise RCC
and steel frame buildings. In this
technique a core of undulated
polystyrene is covered with inter-
connected zinc coated welded wire
mesh on both sided reinforcement
and shortcrete concrete.

The panels are finished on site
by pouring concrete (double panel,
floors, stairs) and spraying concrete
to realise the following different
elements of the system:

e Vertical Structural Walls
e Horizontal Structural elements
¢ C(Cladding elements

The building details of a single
panel is shown in Fig. 7.

BUILIMNG DETAILS
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Fig.7

4. Walltec Concrete Hollowcore
Wall Panels

Walltec wall panels are ex-
truded non-load bearing concrete
hollowcore wall panels manufac-
tured in fully automated machines.
Walltec wall panels are factory pro-
duced using light weight concrete




made of river sand, crushed stone
aggregate, light weight aggregate
and Ordinary Portland cement.
The concrete are extruded and
cut while still wet to the requisite
length. Curing and sealing are fol-
lowed for 24 to 48 hours by stack-
ing and palletizing after which the
walls are watered and cured for a
further period of 7 to 8 days. After
15 days the panels are ready for
transportation to site.

Walls have cylindrical hollow
cores incorporated with 7 No
53mm dia voids in the 92mm thick-
ness and 6 No 74mm dia voids for
the 120mm thickness panels. The
corresponding nominal weight
shall be 140 kg/m? and 170 kg/
m?2 for 92mm and 120mm thick
panels respectively. Hollows are
incorporated in Walltec walls to re-
duce weight, facilitate mechanical,
electrical and plumbing services
through hollows, thereby increas-
ing sound and thermal insulative
properties. The sides of all panels
are tongued and grooved to facili-
tate positive jointing.

Walltec walls do not require
stone or wood sills/frames to
level surfaces for windows and
openings. Lintels need not be cast
as panels may be placed horizon-
tally as lintels wherever required.
Wash basins, cup-boards, mirrors,
paintings etc. may be hanged with
regular plug screws. Detail of the
panels is shown in the Fig. 8.

5. Plastic Honeycomb Panels —
Toiletz

Lightweight thermoplastic hon-
eycomb structures are produced
using polypropylene. The honey-
comb panels are thermo formed
into shape in combination with fi-
bre reinforced polymer composite
skins to create structural parts. As
these pre-fabricated components
are ready made and self-support-
ing, shuttering and scaffolding is
eliminated and can be installed
immediately.

Walls made out of these panels
shall be designed to withstand all
kinds of weathers. Paint is gener-
ally not required on the walls. How-
ever, if required, different finishes
like teak wood, checker board and
marble etc. can be provided. The
roof of the honeycomb panels shall
be either self-supportive tapered
or flat.

These panels are suitable for
clean room, walls, ceilings & roofs
for office and cabins, security
booth, vending kiosks and toilets
etc.

A typical toilet using plastic
honeycomb panels is shown in
Fig.9.
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Surveillance Inspection

Surveillance Inspection of Works
of the following products/ systems
for renewal of the following PACs
has been carried out:

i) Underground Water Storage
Tank (Sump)

ii) Insulated Roof Panel
iii) Plastocrete Panel
iv) PVC Profile Door

v) Formwork for Monolithic Con-
crete Construction

New Applications

Applications received for issue
of PACs are in the pipe line as per
the details given below:

i) Light Gauge Steel Framed Struc-
ture with Infill Concrete Panel
Technology

ii) Precast Concrete Panels
iii) Composite Plumbing Pipes

iv) Polystyrene based lost form-
work Building Technology

Many agencies involved in
manufacturing/ developing/mar-
keting of new materials/systems
to be used in construction have
been approached to apply for PAC
for their new emerging product/
system.

Feedback for reviewing the
whole process of PACS was sought
from the PAC holders. Most of the
PAC holders have submitted the
feedback about their products/
systems stating that the PAC has
helped them a lot in convincing
their clients as a third party as-
surance from a Govt. body like
BMTPC.

* % % Kk
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Decentralized Waste
Water Treatment System
(DEWATYS) - A Sustainable

Approach to Sanitation

he safe sewage disposal &
Ttreatment is one of the most

essential infrastructure re-
quirements for every citizen in the
country. Government of India has
recognized the importance of this
& in it’s recently launched Swacch
Bharat Mission made elimination
of open defecation & eradication of
manual excavenging as important
objectives.

The task is huge and challeng-
ing. If we look at the scenario of
sanitation coverage based on 2011
census, in rural areas 32.7% of
households have access to toilet
and households going for open def-
ecation are 67.3%, while this figure
is 87.4% & 12.6% respectively in
urban areas. The national average
for households going for open def-
ecation is 49.8%. Understandably,
the most deprived sections are
households living in slums & other
poor households.

The urban scenario though
looks better than rural area, how-
ever is not at all encouraging if we
include the treatment aspect and
the adverse impact of untreated
sewage has on the environment.
As per Central Pollution Control
Board status report on waste water
generation & treatment (2009-10),
estimated sewage generation by

Class | cities including metropoli-
tan cities are 35,558 MLD (based
on 80% of the water supply) & in-
stalled sewage treatment capacity
is 32% of the total generation. The
estimated sewage generation by
Class Il cities is about 2,697 MLD &
sewage treatment capacity is only
8% of the total generation. Thus
about 70% of the sewage from
class | cities & 92% of the sewage
from class Il cities contaminates
surface and ground water on daily
basis. In the report, the Class | (498
Nos.) & Class Il (410 nos.) cities
are based on census data 2001,
with projected population of 25.76
crore in year 2008. The discharge of
untreated sewage is the most criti-
cal water polluting source for sur-
face and ground water in India.

The conventional sewage dis-
posal & treatment system in vogue
are highly capital intensive. It
involves electro-mechanical equip-
ments, requires high energy input
for operation, dosage of chemicals/
polymers & skilled manpower,
making operation & maintenance
cost very high. Moreover, the
conventional system is generally
centralized system, wherein pump-
ing of sewage to the treatment unit
contributes to high operation cost.
Thus, the coverage of all the house-
holds both in terms of sewage

* Dy Chief (S&PD), Building Materials & Technology Promotion Council (BMTPC)

C.N.Jha *

disposal facility & it’s treatment
would require huge resources with
conventional system. The lower
capacity version of conventional
systems for decentralized applica-
tions also have similar high initial
and maintenance cost.

It is now the time to look for
alternate and cost effective decen-
tralized options for safe sewage
disposal & treatment. The Decen-
tralized Waste Water Treatment
System (DEWATSTM) as promoted
by Consortium of DEWATSTM Dis-
semination (CDD) Society appears
one such good option. It’s applica-
tions are based on the principle of
low-maintenance since major parts
of the system are designed to work
without energy inputs (following
gravity). It comes at affordable
prices as the materials available
locally can be used for construction
of it’s components. The structure
being civil structure in nature, it’s
designed life is of about 30 years.
It’s applications can be designed
and dimensioned in such a way
that treated water meets require-
ments stipulated in environmental
laws and regulations.

The advantages of DEWATS
are:

e Low primary investment costs
as no imports are needed
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Efficient treatment for dai-
ly wastewater flows up to
1000m3

Modular design of all compo-
nents

Tolerant towards inflow fluctua-
tions

Reliable and long-lasting con-
struction design

Low maintenance costs & no
requirement of expensive and
sophisticated components

There are five major modules

of this system for both anaerobic
& aerobic treatment of waste
water;

i) Settler

Settler tanks are underground
or closed tanks with two or
three compartments, which are
designed to retain wastewater
for a required period of time
(retention period) and allow
heavy solids to settle at the
bottom.

The settled solids are partially
decomposed due to anaerobic
condition and forms sludge and
get collected at the bottom.

The first compartment occu-
pies more than half of the total
volume as it retains most of
the scum and sludge, whereas
the following compartment(s)
ensures smooth undisturbed
flow (avoiding turbulence) in to
the next treatment module.

Partition or baffle wall is pro-
vided to avoid scum and solids
entering in to the next treat-
ment module.

Required number of manhole
openings is provided for easy
access into the treatment sys-
tem.

Efficiently designed and oper-
ated primary sedimentation
tanks (settler) should remove
from 50-70% of the suspended
solids and from 25 to 40% of the
BOD, depending on the reten-
tion time.

Baffle Reactor

Baffle reactor tanks are under-
ground or closed tanks with four
to eight chambers in series

Each of the chambers is de-
signed to take care of required
hydraulic and organic loadings.
The tanks put in series helps
to digest difficult degradable
substances

The anaerobic bacteria, which
are responsible for removal of
pollutants (suspended and dis-
solved) from the wastewater
live in the sludge at the bottom
of the tank.

During the flow of wastewater
through the sludge, the bacte-
ria’s will consume the pollutants
(degradation of pollutants) and
convert it in to sludge.

The length and width (area)
required for each of the cham-
bers is derived from the peak
hour flow and defined velocity
of wastewater within the cham-
ber.

The baffle walls or pipes (down
shaft pipes) ensure the direc-
tion of wastewater flow within
the tank.

These pipes/walls ensure the
wastewater to flow through the
activated sludge accumulated
at the bottom of each cham-
ber.

Baffled reactor is one of the
most efficient anaerobic treat-
ment modules under DEWATS

principals.

The efficiency increases with
higher organic load. The treat-
ment performance is in the
range of 65-90% COD removal
and 70-95% of BOD removal.

iii) Anaerobic Filter

Anaerobic filter tanks are un-
derground or closed tanks with
two to four chambers in series

The anaerobicfilter, also known
as fixed bed or fixed film reac-
tor, includes the treatment of
both non-settleable and dis-
solved solids by bringing them
in close contact with a surplus
of active bacterial mass.

The larger the surface provided
for bacterial growth, the quicker
the digestion.

Anaerobic filters may be oper-
ated as down flow or up flow
system. The up flow system is
normally preferred and used as
the risk of washing out active
bacteria is less in this case.

An important design criterion
is that of equal distribution
of wastewater upon the filter
area. The baffle walls or pipes
(down shaft pipes) ensure the
direction of wastewater flow
within the tank. It forces the
wastewater to flow through
the filter media in each of the
chamber.

The quality of treatment in
well-operated anaerobic filters
isinthe range of 70%-90% BOD
removal

It is suitable for domestic
wastewater and all industrial
wastewater which have a lower
content of suspended solids.
However, pre-treatment in
settlers or septic tanks may be
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necessary to eliminate solids
of larger size before they are
allowed to enter the filter.

iv) Planted Gravel Filter (PGF)

¢ Planted gravel filter tanks (also
referred to as wetlands) are
over ground shallow open tanks
filled with graded filter material
(substrate).

¢ The wastewaterintroduced into
the tanks flows through the
substrate and is discharged out
of the tank through the struc-
ture which controls the depth of
wastewater in the filter tank.

e Usually river pebbles or con-
struction gravel are used as
filter materials and planted with
vegetation.

e During the water flow through
the filter media wastewater will
come in contact with a network
of aerobic, anoxic and anaero-
bic zones.

e Attached and suspended micro-
bial growth is responsible for
the removal of soluble organic
compounds, which are degrad-
ed biologically both aerobically
as well as anaerobically.

e The oxygen required for aerobic

manhole

wadlian pyeictes

degradationis supplied directly
from the atmosphere by diffu-
sion or oxygenation from the
vegetation roots.

The vegetation planted in the
PGF should fulfill the criteria of
efficient oxygen transport into
root zone to facilitate oxidation
of reduced toxic substances,
should be fibrous in nature and
locally available species and
have aesthetic look

The quality of treatment in
well-operated planted gravel
filters is in the range of 50-60%
BOD removal. Enrichment of
dissolved oxygen occurs to a
large extent.

PGF is suitable for domestic
wastewater which has a lower
content of suspended solids.

Pre-treatment in settlers or
baffle reactors is necessary to
eliminate solids of larger size
before they are allowed to en-
ter the filter.

In case of DEWATS, PGF is used
for removal of odour, colour
and for hygenisation rather
than the removal of organic
pollutants as the HPGF is fed

BLE
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with wastewater with very low
organic loading.

v) Polishing Pond

Polishing pond is a shallow
aerobic pond. This pond is
mainly used for enriching the
oxygen in the wastewater and
elimination of pathogens by
exposing water to UV radiation
of sun rather than removal of
organic pollution like BOD.

The oxygen intake into the sys-
tem is through water surface &
through photosynthesis process
of aquatic plants

Depth of the pond is kept as
minimum (to avoid anaerobic
conditions) as possible and sur-
face area as high as possible.

Under DEWATS, polishing ponds
are used only when there is
reuse requirement of treated
wastewater for toilet flushing
or for other non-potable uses

The increase in dissolved oxy-
gen in the well designed polish-
ing pond may be in the range
of 5 to 10mg/l & elimination
of pathogens is possible to the
extent of 70-90%.

In addition to the above pro-

The modules as above are designed to work under gravity and thus avoiding energy input.
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cess, also some quantities of
BOD solids and nutrient re-
moval takes place.

¢ Some specific species of fishes
are used in the pond to help
control the mosquito larvae.
Gambusia is one such specie
used in the polishing pond.

The DEWATS modules have
been installed at Arvind Eye Hos-
pital, Pondicherry. The details w.r.t
capacities of it’s various modules
& performance of the system is
given in the form of fact sheet as
below:

DEWATS FOR ARAVIND EYE
HOSPITAL

(No. 68, Abhishekapakkam, Thavalakup-
pam Junction, Pondicherry)

Project background

Aravind Eye Hospital located on
the east coast highway between
Pondicherry and Cuddalore, serves
the eye care needs of the people
of Pondicherry and neighboring
districts of Tamil Nadu. The ratio
of free beds to paying beds being
4:1, there are 600 beds for free
patients and 150 beds for Paying
patients. The hospital outpatient
department can handle 1500 pa-
tients per day.

Kind of Project : DEWATS for do-
mestic wastewater

Implementing Agency : Aravind
Eye Hospital

Supporting Organization : CSR, PAS
& FDCO (presently CDD)

Construction Period : 8 months
Construction Cost : Rs. 91.83 lakh

Start of Operation : February
2003

Salient Features
Source : Toilets, bath-
rooms, urinals,
laundry, Kitchen

Design Capacity : 307 m3/d

No of users : 750

Peak Flow : 8h

Influent quality : COD 1053 mg/I
BOD 320mg/I|

Effluent quality : COD 18 mg/I
BOD 7 mg/I

Purpose

Compliance to State Pollution
Control Board standards

Accommodating the installing
a low maintenance wastewater
treatment plant in the space avail-
able.

Huge requirement of water for
landscaping

Operation and maintenance

The wastewater treatment
plant is operated and maintained
by the O&M team and the trained
gardener of the hospital. A regular
schedule is followed for main-
tenance, like periodical check of
sewer line system, removal of
sludge in settler, baffle reactor
and anaerobic filter. In the planted
gravel filter regular harvesting of
plants is done. The filter media
of both planted gravel filter and
anaerobic filter is washed once in
five years.

Operating charges are exclu-
sively electricity charges that cost
Rs.2,19000/- annually. (There
are 4 motors of 7.5 hp that run 8
hours a day). The maintenance is

System in brief Modules adopted
Black and grey water streams Settler
are separated and treated in the Volume : 163 m?
following modules: Settler, Baffled | Are@ of construction : 107 m*
o Baffle reactor
reactor, Anaerobic filter, Planted | yolume . 440 m?
gravel filter and Polishing pond. Area of construction  : 392 m?
Anaerobic filter
The treatment takes place by Volume - 365 m?
sedimentation, anaerobic degra- Area of construction  : 375 m’
dation, sludge stabilization and | Filter material used - Cinder
. . . Planted gravel filter
facultative degradation of organic | yojume . 634 m?
matter followed by pathogen re- Area of construction  : 1210 m?
moval by ultra-violet radiation in | Filter materialused ~: Pebbles
L. Plants used : Canas Indica
the polishing pond. Polished Pond
Volume : 300 m?
Area of construction  : 600 m?
Built up Area : 2690 m?
GW —m{SE |
Block C __ cOchambers @ GW : Grey Water
BW — SE |—®{BR[—® AF [ BW : Black Water
il SE : Setfler
BR : Baffle Reactor
CW—m/sE - § e AF : Anagrobic Filter
BlockA+B — 4Dchambers '} OHT S Sump
BV ——M{SE | —W[ER[— — OHT: Over Head Tank
_A!_ : E . PGF : Planted Gravel Filter
> —JEI;L LPSF | PP : Polishing Pond
B wsc | waR]m v ]
Hostels T 2 crambers Horticulture ~ \PP)— Reuse for gardening
GW —m SE |
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carried out once in 3 years costing
approximately Rs. 30,000/-. The
annual O&M charges are therefore
Rs. 2,19,000/-.

Reuse options

e Reuse of treated water for gar-
dening.

e Sludge is transformed into good
manure through composting.

Monitoring results

Monitoring of wastewater is car-
ried out regularly.

Project Photos

Sample Points COD BOD TsSS
ppm  ppm ppm

Date of sampling 17.10.2004

Outlet to drain | 48 | 13 | 26
Date of sampling 17.10.2006
Outlettodrain | 99 |28 [ 22
Date of sampling 12.11.2008

Inlet of plant 1053 | 320 286
Inlet AF 130 34 121
Inlet PGF 52 24 34
Final Effluent 18 7 14

The system were explained in
Training programme DEWATS™ or-
ganized by CDD at Bangalore during
September 07-11, 2015 & details
of DEWATSTM modules installed
at Arvind Eye Hospital & it’s func-

tioning were circulated during the
training programme. The system
being low-maintenance in nature
& requiring nil/low energy input,
the prospective users are advised
to study the system for application
at their end.

References

i) Census of India 2011

ii) Status of water supply, wastewater
generation and treatment in class-1
cities & class-1l towns of India, Report
by Central Pollution Control Board
(2009).

iii) Proceedings of the Training pro-
gramme on DEWATS™ organized by
CDD at Bangalore during September
07-11, 2015.

* 5k ok ok k

74 faEtor iRt



Preparation of Earthquake Hazard Maps

BMTPC has undertaken a project for preparation of updated Earthquake Hazard Zoning Maps based on
the earlier published Vulnerability Atlas of India entrusted by National Disaster Management Authority
(NDMA). The updated Maps for the whole country upto district level based on the Survey of India admin-
istrative boundary data has been completed. These maps include latest data from India Meteorological
Department, Geological Survey of India, Bureau of Indian Standards, Survey of India and Census of India.
The State and District level maps also include data of sub-divisions level from Census of India. Earthquake
Hazard Maps consists of Seismic zones as per IS 1893 (Partl) — 2002; Boundaries as per 2012 Survey of
India data; Epicentres of earthquakes of 5.0 and above as per IMD data; Seismo Tectonic details as per
Seismotectonic Atlas of India of GSI and Housing & Population data as per Census 2011 from Census of

India. The State specific atlases have also been prepared under the project.

T il T ¥ T —
T | INDIA
| [ T T o Earthquake Hazard Zoning Map |

(showing faults, thrusts and
earthquakes of magnitude 2 5)

WEST BENGAL
Earthquake Hazard Zoning Map

(showing faults, thrusts and
earthquakes of magnitude 24)

o 200km

m e®
V Total No. of Houses : 2,53,43,715
td ‘ Population : 9,12,76,115
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SPIHER-MSME BUSINESS INCUBATOR

(Approved by Ministry of Micro, Small & Medium Enterprises, Government of India)

St. PETER'S UNIVERSITY

GEOPOLYMER CONCRETE BRICKS AND HOLLOW BLOCKS
FOR BUILDING CONSTRUCTION

Technology developed under the Scheme Support for Entrepreneurial and Managerial
Development of SMEs Through Incubators

GPC brick

Geopolymer is an inorganic alumino-silicate poly-
mer synthesized from predominantly silicon (Si)
and aluminium (Al) materials of geological origin or
by-product materials such as fly ash. Geopolymer
concrete can be produced with good compressive
strength and is suitable for structural applications. Due
to their ceramic-like properties, geopolymers possess
good fire resistance.

Geopolymer concrete has great potential for use in
civil engineering applications. Geopolymer concrete
bricks produced on an industrial scale are found to
meet the minimum compressive strength requirement
with low water absorption and resistance to tempera-
ture. The method of mixing and compaction are the
same as that for conventional cement concrete. Curing
with water is not required for Geopolymer concrete.

Geopolymer Concrete (GPC) Bricks

The basic raw materials used for GPC bricks are: Fly
ash, Quarry dust and Alkaline solution consisting of
sodium hydroxide and sodium silicate.GPC bricks can
be produced using the same technology / machine as
that for normal concrete or fly ash bricks/blocks.

Compressive strength of 5.7 MPa has been obtained
for GPC bricks in the tests conducted at St. Peter’s Uni-
versity. Water absorption was 5.2%. The compressive
strength is found to increase by 38% after heating to
200° C. Comparitive properties of fire clay bricks and
fly ash bricks is shown in the table. GPC bricks are
found to meet the minimum strength requirement of
National Building Code.

R }\H
ammm\v

AR BN

T

GPC Hollow blocks

. |

Compression test on OPC bricks

Load test conducted on GPC brick walls showed no
damage to the wall when loaded with live load as
per IS code.

Heating in oven
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Properties of GPC bricks

Specimen Compres- Water Compressive
sive absorption  strength after
Strength (%) heating to
at 28 days 200°C (MPa)
(MPa)
GPC brick 5.7 5.2 7.9
(M3)
Burnt clay 4.1 6.8 6.7
brick
Fly ash brick 4.0 8.6 9.9

A view of the semi-automatic manufacturing plant consisting of
pan mixer, concrete conveyor, and the pressing and demoulding
operations at incubatee’s plant.

Load test on GPC brick wall

Hollow Blocks using Geopolymer concrete

Closed cavity hollow blocks can be produced using
Geopolymer Concrete. The basic raw materials used
are: Fly ash, Quarry dust, sand and Alkaline solution
consisting of sodium hydroxide and sodium silicate.
Ground Granulated Blast Furnace Slag (GGBS - waste
material from steel plants) can also be used.

400%x200x100 mm size hollow blocks were produced
and tested. Average compressive strength of 3 MPa
was obtained. Water absorption was 10%. This meets
the minimum requirement for non-load bearing walls
as per 1S 2185 (Part 1).

GPC hollow blocks produced using
hollow block machine.

Advantages

o Effective utilisation of fly ash which is an industrial
waste from thermal power plants.

e Cementis completely eliminated. Hence reduction
in CO, emission.

* (Can also use GGBS which is an industrial waste
from steel plants.

¢ Raw materials easily available.

¢ Sand which is becoming scarce can be eliminated
for GPC bricks.

e Compressive strength comparable to presently
available technologies and meets standards.
Strength increases with heat curing.

e Compressive strength found to increase with age-
ing and temperature.

e Less water absorption for GPC bricks compared to
burnt clay bricks and fly ash bricks.

e Water curing not required. Can be cured in open
area under sunlight.

e Good fire and acid resistance property.

¢ High durability .

e Technology easy to adopt. Machines/equipment
available in market . Existing plant can be easily
modified.

e Environment friendly.

Incubatee : Mr.G.Maragathamani, Flashbricks

Mentors:  Dr.D.S.Ramachandra Murthy
Dr.P.Partheeban

Contact:
SPIHER-MSME BUSINESS INCUBATOR
St. PETER’S UNIVERSITY, AVADI, CHENNAI-600054

www.stpetersuniversity.org
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International Seminar on March 2 — 3, 2016,
Silver Oak Hall,
Emerging Building Materials India Habitat Centre,

and Construction Technologies LodhiRoad, New Delhi

BMTPC is organising a two days International Seminar on Emerging Building Materials and Construction Technologies to
bring engineers, architects, technology providers, plant & machinery manufacturers, users, govt. agencies and other
stakeholders, looking for emerging building materials and technologies and construction practices, on one platform
to bring awareness and share the knowledge and experience on new emerging building materials & practices.

Topics for Paper Presentations

. Innovations in the following areas: . Emerging Housing Technologies such as

- Agro Industrial & Construction Waste - Formwork  System  for  monolithic
Utilization in Building Industry. construction

—  Bricks, Blocks & Masonry - Prefabricated System

—  Wood Substitute in Building Industry = Steel / Structures based technologies

- Concrete, Cement & Supplementary = EPS Based Structure system
Cementitious Material - Wall Form System

—  Plumbing & Sanitary Services = Others

- Water Proofing Material & Techniquesand Standardization & Certification
Chemical Admixture 9na 0

- New Renewable Energy Services for * Cirsem i .
application in housing o Any other related topic

- Disaster resistant construction

—  Finishes — Paints, Tiles, Plaster, Cladding Flbme it GIF st ey b SR sl Loy S

- Insulation materials October, 2015. Researchers, Engineers, Architects,
Academicians, Technology Providers, manufacturers
Fees and Sponsorships: are invited to participate in the Seminar.

The registration fee for the seminar is Rs.3,000.00 or US$ 50 per participant, inclusive of the seminar registration fee,
training material, lunches and refreshments, etc. In case of students, the fee is Rs.1000.00. The participants have to
make their own arrangements for stay in Delhi. The Sponsorship Fee for the seminar is as given below:

S. Category Amount in Amount in Free Free Advt. in Seminar Proceed-
No. Rs. US$ Delegate ing

1 Principal sponsorship 5,00,000 8000 10 Back cover

2 Gold sponsorship 3,00,000 5000 6 Inside Cover

3 Silver sponsorship 2,00,000 3300 4 Full page

4 Sponsor 1,00,000 1650 3 Half page

All the payments shall be made in the form of Demand Draft/Pay Order in favour of BMTPC, New Delhi payable
at New Delhi or through NEFT/RTGS.
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Priced Publications of BMTPC

B m e
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DIRECTORY OF INDIAN BUILDING
MATERIALS & PRODUCTS (with
information on Nepal, Bhutan
& Pakistan) 2009
550 pages, Rs. 1000 + 200 postage

BUILDING MATERIALS IN INDIA : 50
YEARS - 560 pages, Rs.1500 + 200
postage

HOUSING AND KEY BUILDING
MATERIALS IN INDIA - ALONG
TERM PERSPECTIVE - 98 pages, Rs.

R 700 + 75 postage

INSTRUCTION MANUAL FOR
APPROPRIATE
BUILDING SYSTEMS
64 pages, Rs. 150 + 75 postage

BUILDING WITH COMPRESSED
EARTH BLOCKS
28 pages, Rs. 60 + 30 postage

STANDARDS AND SPECIFICATIONS
FOR COST EFFECTIVE INNOVATIVE

BUILDING MATERIALS AND -
TECHNIQUES INCLUDING RATE —
ANALYSIS (SECOND EDITION)

200 pages, Rs. 250 + 75 postage

Bedatioang

e
B e

DIRECTORY OF CONSTRUCTION
EQUIPMENT AND MACHINERY
MANUFACTURED IN INDIA - 684
pages, Rs. 1500 + 200 postage

USER'S MANUAL on Production
of Cost-Effective, Environment-
Friendly and Energy-Efficient
Building Components -

116 Pages, Rs. 250 + 50 postage

MANUAL ON BASICS OF DUCTILE
DETAILING -
27 pages, Rs. 100+50
postage

Fleas B [lrfailing

Publications/Video Films may be obtained by sending Demand Draft, drawn in
favour of BMTPC payable at New Delhi

VULNERABILITY ATLAS OF INDIA
(First Revision — 2006) - Earthquake,
Windstorm and Flood Hazard Maps
and Damage Risk to Housing - 900
pages, Rs. 5000 + 200 postage

LANDSLIDE HAZARD ZONATION
ATLAS OF INDIA - Landslide
Hazard Maps and Cases Studies -
125 pages, Rs.2500 + 200 postage

BUILDING A HAZARD- RESISTANT
HOUSE:
A COMMON MAN'S GUIDE-
88pages, Rs. 350+75
postage

MANUAL FOR RESTORATION AND
RETROFITTING OF BUILDINGS
IN UTTRAKHAND AND HIMACHAL
PRADESH -

134 pages, Rs.250+ 75
postage

GUIDELINES FOR IMPROVING
EARTHQUAKE RESISTANCE OF
HOUSING -

84 pages, Rs. 350 + 75 postage

GUIDELINES FOR IMPROVING
FLOOD RESISTANCE OF
HOUSING -

36 pages, Rs. 200 + 50 postage

GUIDELINES FOR IMPROVING
WIND/CYCLONE RESISTANCE OF
HOUSING - 50 pages, Rs. 350 +
75 postage

EARTHQUAKE TIPS — LEARNING
EARTHQUAKE DESIGN &
CONSTRUCTION
58 pages, Rs.200 + 50 postage

Disclaimer: The views expressed in various articles are those of the authors. They do not necessarily represent

those of the BMITPC.

Promotional Publications of
BMTPC

1.
2.
3.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.
28.

Corporate Brochure - in English and Hindi
BMTPC Newsletters

Environment Friendly Building Materials &
Construction Technologies

Grah Nirman Mein Vishesh Savdhaniyan
Reconstruction of Earthquake Resistant Houses
in Garhwal Region - Guidelines in Hindi
Retrofitting of Stone Houses in Marathwada
Area of Maharashtra

Saste Makan: Vibhinn Vikalp Avam Suvidhain
- in Hindi

Useful tips for House Builders

Local Vegetable Fibres + Industrial & Mineral
Waste for Composite materials

Machines developed by BMTPC
Performance Appraisal Certification Scheme
Green Houses for ITBP at Leh

Bamboo - A Material for cost-effective and
disaster resistant housing

Retrofitting of Hospital in Kupwara, Kashmir,
J&K for Safety Against Earthquakes

Simple Ways to Earthquake Safety for Jammu
& Kashmir - in English and Urdu

Bamboo in Housing & Building Construction -
Initiatives of BMTPC

Aam Aadmi Series - House Building Digest
(Series 1to 12)

Seismic Retrofitting of MCD School Buildings
in New Delhi

Guidelines for Multi-Hazard Resistant
Construction for EWS Housing Projects
Guidelines on “Aapda PratirodhiBhawan Nirman
: Sampurn Bharat ke liye Margdarshika
Design & Construction of Earthquake Resistant
Structures : A Practical Treatise for Engineers
& Architects

Design Packages using Alternate Building
Materials & Technologies for Western and
Souther Regions.

Major Activities in Pursuit

Criteria for Production Control of Ready Mix
Concrete for RMC Capability Certification
Explanatory Handbook on Performance
Appraisal Certification Scheme (PACS)
Prospective Construction Systems for Mass
Housing - Technology Profiles

Building Artisan Certification System
Guidelines on “Rapid Visual Screening of
Buildings of Masonry and Reinforced Concrete
as Prevalent in India”.

Published by:

BMTPC, New Delhi

For Further Details write or contact:

The Executive Director

Building Materials & Technology
Promotion Council

Ministry of Housing & Urban

Poverty Alleviation

Core-5A, First Floor, India Habitat Centre,
Lodhi Road, New Delhi- 110 003

Tel.: 91-11-2463 8096, Fax: 91-11-2464 2849
E-mail: bmtpc@del2.vsnl.net.in; info@
bmtpc.org; Website: www.bmtpc.org
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The Building Materials & Technology Promotion Council
(BMTPC) was setup in 1990 as an inter-ministerial
organisation under the Ministry of Housing & Urban
Poverty Alleviation to bridge the gap between laboratory
research and field level application.

Vision
“BMTPC to be world class knowledge and demonstration
hub for providing solutions to all with special focus
on common man in the area of sustainable building
materials, appropriate construction technologies &
systems including disaster resistant construction.”

Mission
“To work towards a comprehensive and integrated
approach for promotion and transfer of potential, cost-
effective, environment-friendly, disaster resistant building
materials and technologies including locally available
materials from lab to land for sustainable development
of housing.”
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