GLOBAL
=\ HOUSING
Pradhan Mantri Awas Yojana-Urban J0C CHALLENGE INDIA

Compendium of

Light House Project — Rajkot, Gujarat
under Global Housing Technology Challenge-India (GHTC-India)

October 2022

Ministry of Housing & Urban Affairs
Government of India




“ These Light House Projects
are now a perfect example of the
country’s working practices. We
also have to understand the big
vision behind it. Under the Pradhan
Mantri Awas Yojana, lakhs of houses
have been made in the cities in a
very short time. The construction
work of lakhs of houses is also
continuing. If we look at the houses
built under PMAY-U, focus has
been given on both innovation and
implementation. ,,

~ Narendra Modi
Hon’ble Prime Minister
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Message

The Pradhan Mantri Awas Yojana — Urban (PMAY-U) was launched in June
2015 to provide all eligible families residing in urban India with an all-weather pucca
house under the vision of 'Housing for All'".

As we continue on the path of development, India must balance its economic
and urban needs with that of the environment. The urban population in cities will
exponentially increase, with more than 50% of the country residing in these urban
areas by 2050. To make our cities habitable for the future, infrastructure and housing
needs will need to be scaled up.

The Ministry of Housing and Urban Affairs launched a Global Housing
Technology Challenge - India (GHTC-India) in January 2019, which aimed to identify
and mainstream the best available proven construction technologies that are
sustainable, green, and disaster-resilient. As a part of GHTC-India, six Light House
Projects (LHP) consisting of about 1,000 houses each with physical and social
infrastructure facilities at six places across the country namely Indore (Madhya
Pradesh); Rajkot (Gujarat); Chennai (Tamil Nadu); Ranchi (Jharkhand); Agartala
(Tripura) and; Lucknow (Uttar Pradesh) were initiated to serve as live laboratories for
learning by all stakehoclders about various aspects of the use of the shortlisted
globally best technologies in real housing projects. The foundation stone of all 6 LHPs
was laid by the Honourable Prime Minister on 1 January 2021.

| am happy to note that the LHP at Rajkot with 1,144 houses using "Monolithic
Concrete Construction using Tunnel Formwork’- a system developed in France, has
also been completed. | am hopeful that this compendium will encourage all relevant
stakeholders to adopt sustainable technclogies for all their future housing projects.

(Hardeep' S Puri)

e

New Delhi
12 October, 2022

Office:- Room No. 104-C, Nirman Bhawan, New Delhi-110011; Phone: 011-23061166, 23061162, 23062089 (Fax)
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Message

Gujarat is the fastest growing and most urbanized state in India with 42.60% urban
population as compared to 31.14% urban population of India. During the decade
2001-2011, the state of Gujarat has seen a growth rate of 36% in urbanization as
compared to31% in India. By the year 2030, Gujarat is projected to have 66%
urbanization.

Affordable Housing Mission has been set up as a State-Level Nodal Agency in the field
of housing in urban areas of the state and also for implementation of the Prime
Minister's Housing Scheme -Urban (PMAY-U), Gujarat State is at the forefront of other
states in implementing the Prime Minister's Housing Scheme, Under PMAY-U, so far
7.18 lakh houses have been completed and delivered to the beneficiaries of Gujarat. It
is a matter of pride for the State of Gujarat that Gujarat is ranked number one by the
Central Government compared to other States under the Credit Link subsidy
component and the Central Government has awarded first place certification.

Global Housing Technology Challenge- India (GHTC-India) initiated by Ministry of
Housing & Urban Affairs (MoHUA) has been one of the most ambitious initiatives for
identification of world’s best innovative technologies for promotion and mainstreaming
in the country. Light House Project under GHTC-India is an example for technology
transformation in construction sector and we feel privileged that Rajkot, Gujarat was
selected as one of the six cities to implement LHPs in the country.

The foundation of LHP Rajkot along with other LHPs were laid by Hon'ble Prime
Minister on 01 January 2021. MoHUA and Government of Gujarat joined hands to
complete this unique project of 1,144 houses along with physical and social
infrastructure facilities on time with Monoelithic Concrete Construction using Tunnel
Formwork system. This project has total 11 blocks of P+13 floors each. Each unit has
two bedrooms, kitchen, toilet, bathroom and a lift in each tower. In addition, a
community center and a health center have also been constructed. The project has
provision of selar lighting, rainwater harvesting and wastewater recycling.

The State of Gujarat ensured that all statutory clearances/ approvals were given to
LHP Rajkot on fast-track mode, timely provision of the State matching share for
project construction and identification of eligible beneficiaries, The project has been
successfully compleied in all respect. Through this project, 1144 families will get safe,
comfortable, durable and disaster resilicnt houses made of innovative houses in
healthy and green environment.

This compendium captures the details of the complete journey of the project since its

inception to completion which will be of great help to the paolicy makers, public &
privale construction agencies and other concerned stakeholders for learning and

adoption of the technology in future projects. /é/L

(Bhupendra Patel)

Chief Minister's Office (150 9001:2015 Certified)

3rd floor, Swarnim Sankul-1, Sachivalaya, Gandhinager - 352 010, GUJARAT, INDLA
Phone : +91 - 79 - 23250073-74, Fax:+51 - 79 - 23222101 www.gujaratindia.com
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MESSAGE

India has launched the most comprehensive programs to revolutionize the country's
urban sectors under the direction of India's Hon'ble Prime Minister. The intent is to make our
cities affordable for all, resilient and green. The Pradhan Mantri Awas Yojana-Urban (PMAY-
U) has radically changed the lives of the urban poor by providing them with all-weather
pucca houses equipped with basic utilitiss as well as the essential physical and social
infrastructure. The Ministry of Housing and Urban Affairs has sanctioned more than 1.23
crore houses under PMAY-U, of which about 64 crore have been completed and delivered to
the beneficiaries. This has set a new milsstons for new-age India.

Conventional construction systems used so far for construction of houses/ buildings
have now lost relevance due to their over dependency on natural resources, slow speead,
high energy consumption and greenhouse gas emission, non-availability of some basic
materials etc. Introduction of cost-effective alternate building materials and construction
practices which are fast track, energy efficient, bring betler quality and durability are
required. Our visionary Hon'ble Prime Minister of India has underlined the necessity of
identifying such technologies from across the Globe and creata an Eco system to facilitate
their use in future projects, especially in mass housing projects,

With this vision, Hon'ble Prime Minister laid the foundation stones of six Light House
Projects (LHPs) on 1% January 2021 consisting of about 1,000 houses each with allied
infrastructural facllities at six cities across the country planned to be constructed with six
distinct globally proven shortlisted technologies. These LHPs are exhibiting rapid delivery of
mass housing that is affordable, sustainable, high quality. and durable. For all the
stakeholders, including research and development agencies, these projects are acling as
live laboratories, facilitating the effective transfer of technology from the classroom to the
field.

After the inauguration of Complsted LHF Chennai project in May 2022, LHP- Gujarat
is the second project successfully completed with another cutting-edge technology of
Monolithic concrete construction using Tunnel form system of France. Success of threes
LHPs will lead to a huge transformation in the construction sector for the nation and
encourage Slales and other agencies to use such technologies with confidence in their
upcoming projects,

This Compendium on LHP Gujarat, captures the journesy from its conception to
completion including detaile of the approach ussd to accomplizh this commendable task. |
hope this compilation can inspire and aid in the adoption of the technology in upcoming
housing projects by policymakers, public and private construction companies, and other key

atakeholders. b %
S My L
(KAUSHAL KISHORE)

MNew Delhi
10th October 2022

Office: Room No. 120-C, Nirman Bhawan, New Delhi-110011, Ph_: 011-23061999, 23063071, 23081103
Residence: Mo. 2-A, South Avenue Lane, New Delhi-110 001, Ph.: 011-21412001. 21412002
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Messa

| am happy to share with you the Compendium of Light House Project-Rajkot, Gujarat. This is the
second completed LHP project out of six LHPs initiated to showcase shortlisted Global Housing
Technologies. It has indeed been an interesting and challenging joumney as we crossed various
milestones in the making of LHP Rajkot and today, we are proudly dedicaling the project to the
nation. Ministry of Housing and Urban Affairs, (MoHUA) and the State Government of Gujarat
successfully partnered to  complete this Light House Project of the country.

As envisioned by Hon'ble Prime Minister to transform housing construction sector, MoHUA initiated
a Global Housing Technology Challenge to identify and mainstream the best available construction
technologies from across the globe. Out of which 54 technologies were identified and six Light
House Projects using six distinct technologies were finalised to serve as live laboratories for all
stakeholders to learn various aspects of use of these technologies for further mainstreaming In the
country. Hon'ble Prime Minister laid the foundation stone of Six Light House Projects on 1% January
2021,

| believe that the Rajkot Light House Project will give the experience of technical parlance to not just
beneficiaries bul lo all urban practitioners and stakeholders involved in technology driven
construction. This project consists of 1,144 houses in stilt plus thirteen floors with all basic and social
infrastructure facilities of community hall, anganwadi and shops. It also features amenities like solar
lighting, rainwater harvesting, wastewaler recycling, etc. Built as Monolithic Concrete structure using
Tunnel form System from France, the project ensures resource efficiency, speed, quality, durability,
dust free construction site and better energy efficiency.

In order 1o capture the nuances of the technology and document the step-by-step execution of LHP
Rajkot, MoHUA initiated to make Compendium of all LHP Projects as they complete. The
compendium gives the readers a detailed narrative that captures the nuances of the technology and
other aspects of the project. | am fully confident that this publication will truly serve as reference for
field application, such as planning, design, production of components, construction prachices, testing
gtc. for facully and students, Builders, Professionals of Private and Public sectors and other
stakeholders involved in such construction to take a step further in the making of an AatmaNirbhar

Bharat.

{(Manaoj Joshi)
11" October, 2022
New Delhi.

Office Address; Room Mo, 122 *C'Wing, Nirman Bhawan, New Delhi-110011
Tel.: 011-23062 377, 2A061179; Fax: 011-2306145%; Email: sacyurhani@nic.in
Websile: www.moehua.govin
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Message

Witnessing the inauguration of Light Housing Project (LHP)-Gujarat is yet another
historical day of our journey of GHTC-India, after inauguration of LHP-Chennai on 26
May 2022. This is the second successfully completed project out of total 6 LHPs
across country, whose foundation were laid by Hon'ble Prime Minister on 1% January
2021.

Under the visionary leadership of Hon'ble Prime Minister, MoHUA has initiated a
Global Housing Technology Challenge (GHTC-India) to identify and mainstream the
best available construction technologies from across the globe. Out of which 54
technologies were identified in six broad categories and 6 Light House Projects using
six distinct technologies-one from each of the six broad group were finalised to
showcase use of these technologies on ground for further learning and mainstreaming
in the Country.

LHPs are model housing projects with houses buill with shortlisted alternate
technology suitable to the geo-climatic and hazard conditions of the region. These
projects are demonstrating and delivering ready to live houses with speed, economy
and with better quality of construction compared to conventional system in a
sustainable manner.

In LHF Rajkot, 1,144 houses with basic and social infrastructure have been
successfully constructed with globally proven Monelithic concrete construction using
Tunnel Form system of France, now being manufactured in Pune under Make in India
initiative, along with environment friendly Autoclave Aerated Concrete block masonry.
Besides being a fast-track construction, the use of this lechnology brings resource
efficiency, improved quality & durability, thermal comfort and cost effectiveness.

This Compendium on LHP-Rajkot, Gujarat covering various details of the entire
journey of planning and execution of the project will enlighten the stakcholders about
the various aspects of planning and construction of buildings using the technology.

Initiation of LHPs is beginning of a new era in Indian housing technologies with an
aim to bring awareness and confidence in the mind of all stakeholders including the
beneficiaries about construction of houses constructed with such emerging
technologies. | hope this will trigger State Government and other agencieg to start
introducing these technologies in their future projects with confidence.

et
11t Qctober, 2022 (Kuldip Natayan)
New Delhi.

- website ; http:/ /mohua.gov.in
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Light House Projects (LHPs) using six distinct technologies across six states.

The LHP at Rajkot using Modular Tunnel Form system, a French technology started on
1st January 2021, when Hon’ble PM laid the foundation stone of all LHPs virtually and com-
pleted in all respects by September 2022 despite of inclement weather, frequent high wind
speeds & heavy downpour. Light houses projects are also being projected as live laboratories
for learning, adaption & replication of such systems as future construction systems for the
county & therefore, it was felt that the LHP should be documented in form of a compendium
which will contain all general & technical information about the project, technology being
used, construction process, project implementation & management including IEC activities.
On the occasion of handing over the LHP at Rajkot to the beneficiaries, Hon'ble PM is releas-
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1.1 Background

MoHUA is implementing Pradhan Mantri Awas Yojana-Urban (PMAY-U) which aims to provide all
weather pucca houses to all eligible beneficiaries in urban areas within the stipulated timeline.
PMAY (U) targets the provision of pucca houses to about 11.20 million household in the country.

Pradhan Mantri Awas Yojana — Urban (PMAY-U), a flagship Mission of Government of India being
implemented by Ministry of Housing and Urban Affairs (MoHUA), was launched on 25th June 2015.
PMAY-U Mission aims to provide all weather pucca houses to all eligible beneficiaries in urban areas
within the stipulated timeline. PMAY(U) targets the provision of pucca houses to about 11.20 million
household in the country.

Through PMAY-U, a basket of options is offered to ensure inclusion of a greater number of people
depending on their income, finance and availability of land through four Verticals i.e. In Situ Slum
Redevelopment (ISSR), Affordable Housing in Partnership (AHP), Beneficiary Led Construction (BLC)
and Credit Linked Subsidy Scheme (CLSS).

Under this scheme, against the 122.69 Lakh sanctioned houses by MoHUA, about 103.60 Lakh
houses have been grounded for construction, of which 62.79 Lakh houses have been completed and
delivered to the beneficiaries as on 22 September 2022.

A PMAY-U house ensures dignified living along with sense of security and pride of ownership to
the beneficiaries. PMAY-U adopts a cafeteria approach to suit the needs of individuals based on the
geographical conditions, topography, economic conditions, availability of land, infrastructure etc.

During the implementation of the Mission, it has been observed that depending on the natural
resources of the region, socio-economic conditions, living preferences and climatic and hazard
conditions of the region, use of locally available materials and time-tested indigenous, traditional
and local construction practices are undertaken.

Construction of houses at the scale of PMAY(U) offers an opportunity for inviting alternative
technologies from both within the country and across the globe, which may trigger a major transition
through introduction of cutting-edge building materials, technologies and processes.

Conventionally, houses are built in-situ with traditional materials, i.e., burnt clay bricks, cement, sand,
aggregates, stones, timber & steel. Sand and aggregates are already in short supply and due to
irrational mining, it is banned in number of States in India. Burnt clay bricks use top fertile soil
as raw material and also, its production makes use of coal, a fossil fuel and add to environment
pollution. Cement and steel are also energy intensive materials and produced from natural resource,
i.e., limestone rock and iron ores respectively, which are not infinite and last forever. Further, the
conventional construction requires plenty of potable water which is already in short supply even for
drinking. The way out, therefore, is:

o To make use of alternate materials which are based on renewable resources & energy.
o Optimize the use of conventional materials by bringing mechanization in the construction.
. Utilize agricultural & industrials waste in producing building materials.

. Adopt construction technologies and processes which bring speed, quality, durability, better
finish, dust free environment, resource efficiency,



In conventional method, the materials are brought and collected at the site and then construction
takes place by laying bricks layer by layer to construct walls and pouring concrete over steel
cages (reinforcement) to make floors, vertical members, i.e., columns and horizontal members i.e.
beams through a labour intensive process with little control on quality of finished product. Also,
this construction process is slow paced. Further, in being cast in situ construction, there is ample
wastage of materials and precious natural resources and at the same time, there is enormous dust
generated polluting the air surrounding the construction site. Due to number of factors influencing
the quality of the work, the overall quality of building is often gets compromised. Bad weathers also
affect the construction leading to time over run in most of the projects. Therefore, there is need to
bring construction methodologies which impart speed to the construction, bring in optimum use of
materials, cut down wastages and produce quality and durable product.

Further, disasters due to natural hazards i.e. earthquakes, cyclones, floods, tsunamis and landslides
have been happening with ascending frequency and effects. Every year, due to faulty construction
practices and bad performance of built environment during disasters, there are not only heavy
economic losses but also losses of precious lives of humans, leaving irrevocable impact on human
settlements making disaster resilience in construction a prime requirement.

1.2 Role of New Technologies under PMAY-U

Inordertohaveanintegrated approach forcomprehensive technical & financial evaluation of emerging
and proven building materials & technologies, their standardization, developing specifications and
code of practices, evolving necessary tendering process, capacity building and creating appropriate
delivery mechanism, MoHUA set up a Technology Sub-Mission (TSM) under PMAY-U with the
Mission statement as 'Sustainable Technological Solutions for Faster and Cost Effective Construction
of Houses suiting to Geo-Climatic and Hazard Conditions of the Country'.

Itis obvious that construction sector requires a paradigm shift from traditional construction systems by
bringing innovative construction systems which are resource-efficient, environmentally responsible,
climate responsive, sustainable, disaster-resilient, faster, structurally & functionally superior. These
kinds of systems are being practiced world over successfully and have shown their versatility through
the passage of time.

In the PRAGATI" meeting held on 12% July 2017, Hon'ble Prime Minister emphasized and exhorted
the States/UTs to accelerate adoption of innovative and alternative construction technologies to
improve the pace and quality of work under PMAY-U and address the challenges of rapid urban
growth and its attendant requirements.

1.3 Global Housing Technology Challenge - India (GHTC-India)

The Hon’ble Prime Minister envisaged the importance of the adoption of new and innovative
construction technologies to improve the pace and quality of work under PMAY-U to address
the challenges of rapid urban growth and its attendant requirements. MoHUA has, therefore,
conceptualized a Global Housing Technology Challenge-India (GHTC- India) to enable a paradigm
shift in the construction sector.

1 PRAGATI (Pro-Active Governance And Timely Implementation) is a multi-purpose and multi-modal
platform chaired by Hon’ble Prime Minister, aimed at addressing common man’s grievances, and simultane-
ously monitoring and reviewing important programmes and projects of the Government of India as well as
projects flagged by State Governments.
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To ensure a robust process, MoHUA conducted a series of consultations with range of stakeholders
to identify broad reasons for the slow and limited adoption of innovative and alternative construction
technologies for affordable housing. Based on the feedback received and subsequent deliberations,
the issues identified includes, ensuring the suitability of foreign technologies for Indian conditions,
certification and standardization including the requirement of proper specifications and codes,

challenges in the procurement process, and the necessary policy support to synergize both demand
and supply.

1.3.1 Launch of GHTC-India

ShriHardeep S.Puri, Hon'ble Minister, Housing and Urban Affairs launched "Global Housing Technology
Challenge-India” (GHTC- India) on 14* January 2019. GHTC-India intends to bring paradigm shift in
technology transition using large scale construction under PMAY (U) as an opportunity to get the
best available construction technologies across the globe.

Shri Amitabh Kant, the then CEO NITI Aayog, Shri Durga Shanker Mishra, the then Secretary, Housing
& Urban Affairs, Shri Amrit Abhijat, Joint Secretary & Mission Director (HFA), MoHUA, senior officers
of the Ministry, besides various stakeholders in the construction industry were also present at the
launch.

- i

GLOBAL

HOUSING
TECHNOLOGY |
CHALLENGE N4

s e oy, fiV7 | ! '. ..‘n'_'l.b'." v bl , f '
§ BRI R IR AT
o Pl

e T

ks
LAUNCH..

ALSEAL HOUSIRG TECHNCLDGY
CHALLPPHGEE - IMOLS
I-dafy v -~

Launch of GHTC-India on 14* January 2019



1.3.2 Objectives of GHTC-India

MoHUA has initiated the Global Housing Technology Challenge- India (GHTC-India) under larger
umbrella of Technology Sub-Mission of PMAY- U which aims to identify and mainstream a basket
of innovative construction technologies from across the globe for housing construction sector that
are sustainable, eco-friendly, and disaster-resilient. They are to be cost effective and speedier while
enabling the quality construction of houses, meeting diverse Geo-climatic conditions and desired
functional needs. Future technologies will also be supported to foster an environment of research
and development in the country. GHTC- India aspires to develop an eco-system to deliver on the
technological challenges of the housing construction sector in a holistic manner.

GHTC-India intends to get the best globally available innovative construction technologies through
a challenge process. It aims to demonstrate and deliver ready to live-in houses in minimum time
and minimum cost with high-quality of construction in a sustainable manner. This challenge seeks
to promote future potential technologies through Incubation support and accelerator workshops, in
order to foster an environment of research and development in the country.

1.3.3 Components of GHTC - India

The challenge has the following three components:

Component-1: Construction Technology India - 2019: Expo-cum- Conference

As part of GHTC-India, an Expo-cum-Conference named Construction Technology India - 2019 (CTI-
2019) was organized on 2 to 3 March, 2019 at Vigyan Bhawan, New Delhi. The Expo was inaugurated
by Hon'ble Prime Minister of India and brought together multiple stakeholders involved in innovative

and alternative housing technologies, for exchange of knowledge and business opportunities through
an exhibition, thematic sessions, panel discussions and master classes.

iy 1

Hon'ble PM visiting GHTC-India pavilion with Hon’ble Union Minister & Secretary, MoHUA



Hon’ble Prime Minister addressing the gathering

Proven Demonstrable Technology providers from across the globe and domestic Potential Future
Technologies were invited to the Expo through a simple online screening process and a Technical
Evaluation Committee (TEC) constituted for GHTC-India to evaluate and assess the range of
technologies available.

Stakeholders such as R&D Institutes, academia, students of technical institutes, engineers, architects,
government agencies including State Public Works Departments (PWDs) and Housing Boards,
developers, entrepreneurs etc. were invited to participate as delegates.

Overall CTI-2019 had participation of about 2,500 delegates from 32 countries and more than 3,500
visitors at the exhibition. 54 exhibitors with 32 innovative technologies from 25 countries were in
display with 166 stalls. 54 Proven Technology Providers with 32 new technologies from 25 countries
including technologies from USA, Finland, Australia, Spain, France, South Korea and Italy were
evaluated by the Technical Evaluation Committee (TEC).

A total of 78 Potential Technology Providers from across the country, with 55 post-prototype and 23
pre-prototype made their presentations to the expert jury during the event.

The two-day Expo-cum-Conference consisted of 4 Plenary and 4 Parallel Sessions, 3 Master classes,
4 Panel Discussion and a World Cafe. There were 8 different parallel interactive sessions between
Proven Technology Providers, Technical Evaluation Committee and Expert Jury to shortlist the best
technology.



Component-2: Proven Demonstrable Technologies for the Construction of Light House Projects
(LHPs)

Proven Demonstrable Technologies were invited through an Expression of Interest (Eol) from across
the world which are suitable for use in the Indian context for construction of six Light House Projects in
the country. The applications initially were screened to participate in the CTI-2019 Expo-Conference,
where the applicants interacted with the TEC.

Post the expo, the TEC through rigorous assessments shortlisted and empanelled a basket of
technologies that could be considered for demonstration through actual on ground implementation
of six lighthouse projects, located in six sites across of the country. Criterion such as scalability,
adaptability, sustainability, and safety were used for evaluating the proven technologies.

Component-3: Potential Future Technologies for Incubation and Acceleration Support
Affordable Sustainable Housing Accelerator (ASHA)-INDIA

“To nurture upcoming Indian individuals or technology ventures in the field of construction technology
in housing sector in their start-up phase by providing all the support necessary to help entrepreneurs
establish themselves before they scale up their ventures and to support entrepreneurs translating
innovations into products and services that are commercially viable.”

Under Accelerator Affordable Sustainable Housing Accelerators- India (ASHA-India) initiative,
incubation and acceleration support are being provided to potential future technologies that are
not yet market ready (pre-prototype applicants) or to the technologies that are market ready (post
prototype applicants) respectively. Five ASHA-India Centres at Indian Institute of Technologies of
Bombay, Kharagpur, Madras, Roorkee and CSIR-Jorhat have been set up for developing design
guidelines, construction manuals and other necessary guidelines, relevant for effective use of such
technologies in the region.

1.4  About Light House Projects

Light House Projects (LHPs) are being implemented in six States, selected through a challenge process
viz: Gujarat, Jharkhand, Madhya Pradesh, Tamil Nadu, Tripura and Uttar Pradesh to demonstrate the
six distinct innovative technologies identified under the GHTC-India and deliver disaster resilient,
climate friendly and cost-effective houses expeditiously compared to conventional construction
methods.

These LHPs are demonstrating delivery ready to live mass housing at an expedited pace as compared
to conventional brick and mortar construction and will be more economical, sustainable, of high
quality and durability. These projects are serving as Live laboratories for all stakeholders including
Research & Development leading to the successful transfer of technologies from the lab to the
field.

This Compendium documents the whole process of implementation of Light House Project
at Rajkot, Gujarat including its planning, technology being used, construction methodology,
monitoring and handing over to the beneficiaries.
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2.1 Shortlisting of Innovative Proven Technologies

Under GHTC-India, a total 54 Innovative Construction Technologies were shortlisted as per their
suitability of construction in different geo-climatic regions of the country and grouped into six
broad categories namely (i) Precast Concrete Construction System - 3D Precast volumetric (ii)
Precast Concrete Construction System - Precast components assembled at site (iii) Light Gauge Steel
Structural System & Pre-engineered Steel Structural System (iv) Prefabricated Sandwich Panel System
(v) Monolithic Concrete Construction, and (vi) Stay in Place Formwork System.

2.2 Implementation Methodology
2.2.1 State Challenge for Selection of sites

It was decided that the LHPs using shortlisted technology providers would be undertaken each at
the six PMAY (U) regions of the country viz. Northern, Central, Eastern, Western, Southern and North-
Eastern parts of the Country.

Selection of sites in different States spread over different regions of the country was initiated through
a Challenge process for all States/UTs. The Ministry invited proposals from States to participate in
the challenge process for implementation of LHPs. The States/UTs were offered to participate in
the Challenge process by providing suitable encumbrance free site of minimum 2 hectare keeping
following other criteria into consideration including Number of Dwelling Units buildable, Distance
from City centre, Connectivity of site to water supply, sewerage network, electricity and public
transport, Additional financial commitment, Commitment for additional finance and land parcel for
production of building components with minimum/ no requirements of development work.

All six LHPs are linked to the overall objective of the PMAY-U Mission, accordingly it was planned that
the projects would be located in urban areas identified by only those States/UTs, which participated
in the Challenge process and were qualified by MoHUA based on the pre-defined parameters.

Against the State Challenge, 17 proposals from 14 states namely Andhra Pradesh (Vishakhapatnam),
Chhattisgarh (Raipur), Gujarat (Rajkot), Haryana (Hisar), Himachal (Mandi), Jammu & Kashmir (Jammu),
Jharkhand (Ranchi), Madhya Pradesh (Indore), Tamil Nadu (Chennai), Uttar Pradesh (Lucknow), Kanpur
(Ghaziabad), Tripura (Agartala), Odisha (Bhubaneswar), Rajasthan (Alwar/Kota) and Uttarakhand
(Roorkee) were received.

Based on the final score calculated on the merit of each proposal, the Technical Evaluation Committee
(TEC) constituted by the MoHUA selected six sites namely Agartala (Tripura), Ranchi (Jharkhand),
Lucknow (Uttar Pradesh), Indore (Madhya Pradesh), Rajkot (Gujarat) and Chennai (Tamil Nadu) for
the purpose of LHP projects using shortlisted emerging technologies. The technologies as submitted
through on-line application & shortlisted by TECin the form of basket of technologies & recommended
for the specific location, were considered for the construction of LHP in the above selected States.

2.2.2 Memorandum of Understanding with selected States
In order to implement the LHPs, Memorandum of Understanding (MOU) was signed between Ministry

of Housing and Urban Affairs, Govt. of India and six selected States of Tamil Nadu, Gujarat, Madhya
Pradesh, Uttar Pradesh, Jharkhand and Tripura.
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Through the MOU, respective States were committed to provide encumbrance free land for
construction of LHP as well as for production of building components as required and to comply
with the various provisions of Operational Guidelines of LHP in conformity with local regulations
and byelaws and related provision of “Scheme Guidelines of PMAY ( U) till the completion of the
project. For LHP Rajkot, the MOU was signed by The State Government of Gujarat through Affordable
Housing Mission (AHM), Urban Development & Urban Housing Department, having its office at
Block No. 2, 2nd Floor, Dr. Jivraj Mehta Bhavan, Sector-10, Gandhinagar — 382010 Gujarat.
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2.2.3 Roles and Responsibilities of Multistakeholders

The broad roles & responsibilities of various Stakeholders for implementation of LHPs have been as

under:
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Ministry of Housing and Urban Affairs (MoHUA):

1. Overall mplementahon, revay & morformg of LHP: Process and
release the Central assistance and 1.

2. Issue the RIP for LHPs and fmalree the bids through constitution of
a Bd Evahiation Commeties

J. Open an Escrow Account! al BMTPC for cverall fund disbursal and
managemerd
4. Constifute a PMC of Central level for regular revsew of the LHPs.

State Governments:

1. Stoie Goverromerd fhrough SLAC and SLSMC o approve the LHPs as
done for PMAY (U] projects

2. Nominaftng member from the Stade Goverrmend for BEC constthded of
MaHUA
J. Enmcre all aqpprovals for LHPs m fast-track mode.
4. Ensure reizsase of the malching Siafe ULB & Beneficary share 1o the

5. On behalf of the Siate, SLNA fo coordinate with MoHUA and ULBs/
DAs fill the complefion & handing over of the LHFSs

6. Registration of LHF project under flve provisions of RERA Adl

Urban Local Body (ULB) / Development Authority (DA)

1. ULE/ DA fo hand over encumbrance free land fo the selected
fechmology prownder) developer

2. Provide wafer supply, sewage freatmeri and electnicly conneciion.

d. ULE/S DA fo fashtate for necessary stafutory approvals for the
project fo the dereloper on fasi-track mode
4. ULB/ DA to identify the beneficariecs and responsible for collection
of benegficiary share in lme with the fundmg patiern of Central
Governmerd and Siate Corernmeri,

3. Faolitate iogishcs support fo selected fechnology prowider/
developer during construction of LHP,

Construction Agencies:

1. To complete the hwilding & all milernal nfrastrichure works
tnchucding the liffts as per presoibad specificafions, ferms & conditions
of the contract within the spedfied tmeframe while stricfly adhering

fo qualty control norms and mamiang them durmg the defed
2. Faohtate propagation of the projed through webcasting, vistd of
various leams, conduction of traning progrommes efc
3. Provnde necessary dafa & fechmeal details for preparation of SOR
& stondard specifications for the Technoalogy.
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2.2.4 Preparation of DPRs by selected States

It was envisaged that the proposed structure of LHPs should not preferably be less than G+3. The
suitability of site was assessed by designated Central agency of MoHUA. The Detailed Project Reports
(DPRs) under LHPs were submitted by six States which was examined/approved by the Central
Sanctioning States/ UTs.

As per the requirement, the six State/ UT provided preliminary layout of site, architectural drawing of
proposed buildings as per applicable Building Bye- laws and Development Control Regulations, soil
investigation report, specification for finishing items etc.

These LHPs at different places were envisioned to serve as open live laboratories for different aspects
of transfer of technologies to field application, such as planning, design, production of components,
construction practices, testing etc. for both faculty and students of IITs/ NITs/ Engineering colleges/
Planning and Architecture colleges, Builders, Professionals of Private and Public sectors and other
stakeholders involved in such constructions. For this purpose, a sustained Information Education
and Communication (IEC) activities was planned for Awareness and Promotion of new technologies
through Multi-layered event publicity and web updates. IEC activities to be fully funded by MoHUA.

Capacity building activities like trainings, workshops, thematic interactions, study, exposure visits,
technological meetings etc. were planned to be organized for enhancing the capacities of various
stakeholders in implementation of the LHPs.

After completion of the project, houses constructed under LHP are to be allotted to PMAY-U eligible
beneficiaries only in accordance with the PMAY-U guideline.

2.2.5 Tendering Process & Selection of Technologies for six LHPs

Based on the DPRs submitted by States and upon approval of the same from MoHUA, a Request for
Proposal (RFP) for construction of houses under LHPs at six places were issued by MoHUA in EPC
Mode.

It was pre decided that different sites would have different and exclusive technologies for construction
of LHPs. It was envisaged that distinct technologies may be showcased for construction of LHPs so
that unique learnings may be demonstrated during the construction process. The proven innovative
technologies as submitted through on-line application & shortlisted by TEC under GHTC-India in
the form of basket of technologies & recommended for the specific location was considered for the
construction of LHP in particular State/UT.

A Bid Evaluation Committee at MoHUA was formed which included officials of MoHUA along with a
member from the concerned State implementing LHP. Evaluation of bids received for construction of
LHPs in all six regions were done centrally by the Bid Evaluation Committee (BEC).

For promoting the emerging Technology from other countries Participating Agencies were allowed
to participate as single business Entity shortlisted through GHTC India process or as Joint Venture/
Consortium of business partner with one shortlisted agency from GHTC-India.

19 agencies with 41 proposals participated in the Bid either as single business Entity or as Joint
Venture/ Consortium. Bids for LHPs were opened in descending order as per the land area of the
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project. In order to propagate the use of different technologies across the regions, one shortlisted
technology provider was allotted work in one region only. Though the technology providers were
free to participate in the bidding process for more than one location, once a particular technology
(as distinct from technology provider) was selected as winner for one location, bids using the same
technology for other locations were not opened. This ensured that different locations had separate
technologies.

Prospective Contractors/ Builders / Technology Providers participating in pre-bid meeting

The details of selection of technologies and Construction Agencies for construction of six Light House
Projects are as follows:

Sl. LHP Site | Technology Selected No of Project cost Construction

No. Houses Agency

1 Chennai Precast Concrete 1,152 % 116.27 Cr. M/s B.G. Shirke
Construction System- Constriction
Precast Components Private Ltd.
Assembled at Site

2 Rajkot Monolithic Concrete 1,144 3 118.90 Cr. M/s Malani
Construction using Construction Co.
Tunnel Formwork

3 Indore Prefabricated Sandwich | 1,024 % 128.00 Cr. M/s KPR Projectcon
Panel System with Pvt. Ltd.

Pre-engineered Steel
Structural System

4 Lucknow Stay In Place PVC 1,040 % 130.90 Cr. M/s Jam
Formwork with Pre- Sustainable LLP
Engineered Steel
Structural System

5 Ranchi Precast Concrete 1,008 3 134.00 Cr. M/s SGC Magicrete
Construction System — LLP
3D Volumetric

6 Agartala Light Gauge Steel 1,000 %162.50 Cr. M/s Mitsumi
Framed (LGSF) System Housing Pvt. Ltd

with Pre-engineered
Steel Structural System
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The selected bidder submitted vetted structural design and other requisite details within three weeks
of Letter of Intent (Lol) issued to it. Bidder submitted detailed drawings to the concerned authority
of State/UT with changes in architectural drawing, if any, (owing to specific nature of the technology
and/or towards improvement in original drawing) in agreement with State/UT.

2.2.6 Handover of sites to construction Agencies

Once the Construction Agencies and LHP specific technologies were shortlisted through the tendering
process, the representatives of State governments handed over the encroachment free land to the
BMTPC in a specified format which was then transferred to the selected construction agencies by the
BMTPC.

2.2.7 Funding Mechanism of LHPs

The funding for the Light House Projects (LHPs) constructed under GHTC-India was done as per the
Operational Guidelines of PMAY-U and Guidelines of LHPs. A Technology Sub-Mission (TSM) formed
under the PMAY-U Mission facilitates adoption of modern, innovative and green technologies and
building materials for faster and quality construction of houses. The activities proposed under LHPs
were financed under the Capacity Building allocation of PMAY-U Mission.

Application of innovative and alternate construction technologies at limited scale has large implication
but has significant opportunity cost. Technology Innovation Grant (TIG) was provisioned to offset
this impact and absorb the issues related to economies of scale and other related factors. TIG was
provisioned as a financial grant and is in addition to the existing funding under PMAY-U. The MoHUA
for the purpose of LHPs provisioned for an amount of Rs. 4.00 lakh per DU for the project to BMTPC
as TIG for LHP Rajkot.

The project cost of LHP Rajkot is Rs. 118.90 Cr. The project cost viz. the cost of Civil works along
with internal infrastructure includes planning and design charges, preparation of Detailed Project
Report (hereinafter referred to as DPR) including Architectural and working drawings which are
suitable for Construction, preparation of structural design, vetting of structural design from reputed
institutions like IITs, material testing from NABL accredited labs, contingency charges etc. Project cost
also includes internal infrastructure developments such as internal roads, pathways, common green
area, boundary wall, water supply, water tank, site development, internal electrification, sewerage,
drainage, firefighting system, lift shafts and machine room, lifts for multistorey blocks, transformers
along with HT/LT panel, sewage treatment plant and Diesel Generator (DG) set for emergency backup
power for lift operation, etc.

Funding for LHPs was managed by BMTPC and a dedicated Escrow Account was opened at BMTPC
for this purpose. Central Assistance for LHPs was released to BMTPC by MoHUA. Simultaneously, for
effective implementation of LHPs, the State matching share along with beneficiary share for LHPs was
released by the concerned State Govt./ ULB/ Development Authority in advance to the BMTPC as per
funding pattern of PMAY (U). Further, BMTPC with the approval of MoHUA released the funds as per
payment terms of contract to the selected developer as per the stages and progress of work of LHPs,
based on the recommendations of the Project Monitoring Committee to be constituted by MoHUA.
The Finance of LHPs includes the contribution from Central Government share including Technology
Innovation Grant (TIG), State Government share and Beneficiaries Share as applicable. The State kept
its entire share of the project including beneficiary share ready in advance so that the fund flow to
the project is not delayed. The State was required to allot the houses to the eligible beneficiaries
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during the initial stage of construction of houses (before the release of second instalment), so that
State/UT can deposit the beneficiary share in Escrow Account of BMTPC on time.

The details of the funding pattern for LHP Rajkot are as follow:

Sl. No Share Amount Agency
(i) Central Assistance %1.50 lakh per dwelling unit MoHUA
(i) Technology %4.00 lakh per dwelling unit MoHUA
Innovation Grant
(iii) State Share %1.50 lakh per dwelling unit Government of
Gujarat
(iv) Beneficiary Share %3.39 lakh per dwelling unit Beneficiary
Total %10.39 Lakh per dwelling unit

The LHP Construction agency raised the monthly bill on “monthly Pro rata basis”. The running bill
is worked out on the percentage of work done out of total scope of work. The running bill with
supporting documents was sent to the BMTPC, technical Partner of GHTC-India for review and their
recommendations for further processing of the running bill as per payment terms of contract and the
progress of work of LHP. BMTPC with the approval of MoHUA released the funds to the Construction
Agency as per the stages of the payment schedule as follow:

S. No Activities Payment Schedule

1 Investigation, planning, Designing and obtaining approvals (1% of
total quoted rate)

1A Submission of Inception Report, detailed survey, Architectural
drawings ready for submission for approval of local bodies

1B On approval of local bodies, EIA clearances and other statutory

approvals of local bodies, final Architectural drawing showing L
electrical and sanitary layout plan and drawings and its
submission

1C On submission and approval of Vetted structural design by
Competent Authority On completion of above

2 On completion of following:

2A Completion of excavation work, laying of foundation and reaching 10.0%
plinth level of all towers

2B Completion of Super Structure-Structural skeleton of external 40.0%

walls, slabs and other structural members, lift shaft and staircase
well, etc. of residential and non-residential buildings/ towers

2C Internal work of residential and non-residential units with all Civil 10.0%
including flooring and skirting, dado work, Electrical, Mechanical
services, Plumbing

2D Finishing of Doors, Windows and woodwork in wardrobes and 2.5%
complete kitchen work including all fittings and painting etc.

2E Internal Finishing and painting inside residential and non- 2.5%
residential buildings

2F External Finish and painting outside residential and non-residential 2.5%
buildings

2G Over Head tanks, chinaware and sanitary fittings including 2.5%
testing
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2H Electrical Installation including external electrification, installation 2.5%
of distribution boards, laying off cables, installation of electric
sub-station and other associated electrical works etc.

2l Installation of Lifts and machine room 259
2) Fire Fighting System 3.0%
2K External Infrastructure outside residential buildings and within 9.0%

boundary wall including water supply, sewerage including STP/
septic tank, sewer line, inspection chambers, electricity lines, storm
water drainage, rainwater harvesting, solid waste management,
signages, installation of solar streetlights and other associated
works etc.

2L Site Development works including Horticulture Services, 7.0%
development of parks and green areas, Totlots, street furniture,
construction of boundary wall and installation of gates, internal
roads, Street lighting, other amenities etc.

2M On issuing of Completion Certificate by competent authority and 5.0%
after taking all statutory approvals from local authorities
Total 100%

2.2.8 Project Monitoring

A Project Monitoring Committee (PMC) was set up at MoHUA to oversee the entire progress of
construction of LHPs at six locations. The PMC comprised of Representative of CPWD, Member from
MoHUA-HFA Directorate, Representative of BMTPC, Representative of concerned State, Representative
of concerned ULB/DA and Expert from IIT/ NIT which regularly reviewed the progress, resolving any
important issues related to project both technical and administrative and guided the Project team
and agencies for timely completion of the project.

2.2.9 Third Party Quality Monitoring

In order to do the independent assessment of quality of materials and construction, Third Party
Quality Assurance (TPQA) Agencies for all 6 LHPs were initiated. In order to do so, bids from Govt
Institutions/Organizations/ Central PSUs were invited by the Ministry. The main responsibilities of the
TPQA Agency included:

. Checking and reporting, whether work was being executed according to the designs and
specifications of the contract agreement and in accordance with the approved drawings,

. Ascertaining the quality of materials & components through test results, and reporting any
instances of deviations from accepted quality of construction materials, workmanship and
general quality of works at appropriate stages of construction

. Submission of report on Quality Control Aspects on Monthly basis
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2.2.10 Salient features of LHPs

Light House Projects: Salient Features

LHPs are model housing project with approximately 1,000 houses built at each location
with shortlisted alternate technology suitable to the geo-climatic and hazard conditions of
the region.

Constructed houses under LHPs includes on-site infrastructure developmentsuch as
internal roads, pathways, common green area, boundary wall, water supply, sewerage,
drainage, rainwater harvesting, solar lighting, external electrification, etc.

Houses under LHPs were designed keeping in view the dimensional requirements laiddown
in National Building Code (NBC) 2016 with good aesthetics, proper ventilation,orientation,
as required to suit the climatic conditions of the location and adequate storage space,
etc.

Convergence with other existing Centrally sponsored Schemes and Missions such as
Smart Cities, Atal Mission for Rejuvenation and Urban Transformation (AMRUT), Swachh
Bharat (Urban), National Urban Livelihood Mission (NULM), Ujjwala, Ujala, Make in India
were ensured during the designing of LHPs at each site.

The structural details were designed to meet the durability and safety requirements of
applicable loads including earthquakes, cyclone, and flood as applicable in accordance
with the applicable Indian/International standards.

Cluster design may include innovative system of water supply, drainage and rainwater
harvesting, renewable energy sources with special focus on solar energy.

The period of construction will be maximum 12 months. Approvals were accordedthrough
a fast-track process by the concerned State/UT Government.

For the subsequent allotment of constructed houses under LHPs to the eligible beneficiaries
in States/ UTs, procedures of existing guidelines of PMAY-U will be followed.

2.2.11 Statutory Approvals

The Statutory Approvals are all those approvals/ No Objection Certificates (NoCs) which needs to be
obtained by the respective construction agencies to commencement of the construction activities
at the project site. To obtain the NoCs/ approvals from the concerned Department, the Construction
Agency have to prepare the detailed architectural drawings, layout plan for the site accommodating
specified numbers of houses and related infrastructure facilities and reports as per prevailing local
building byelaws and development control norms in the area of concerned State.

The Construction Agency in coordination with the Affordable Housing Mission (AHM) and Rajkot
Municipal Corporation (RMC) had obtained all the required Statutory Approvals before commencement
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of the actual construction. All the Statutory approvals were taken in a fast-track mode with full
cooperation from the concerned Departments/ Agencies of the State Government. The details of the
Statutory Approvals obtained and approving authority are as below:

S.N Statutory Approvals Approving Authority
1 Building Planning Permit Rajkot Municipal Corporation
2 Commencement Certificate Rajkot Municipal Corporation
3 Fire & Emergency Services Rajkot Municipal Corporation
4 Environment  Impact  Assess | State Level Environment Impact Assessment
Clearance Authority, Gujarat
5 RERA Registration of GujaratReal Estate Regulatory Authority, Government
of Gujarat
6 Labour License Deputy Commissioner of Labour, Rajkot, Govt. of
Gujarat.
7 Height Clearance Airport Authority of India
8 STP Water Permission Rajkot Municipal Corporation
Police Department Police Commissionerate, Rajkot

After obtaining all the Statutory Approvals from the respective ULBs/ Parastatal Agencies, the LHP
construction agency of LHP Rajkot M/s Malani Construction Co has submitted these NOCs/Approvals
to Ministry of Housing and Urban Affairs (MoHUA) to grant the permission of commencement of the
work at the site.

The above-mentioned Statutory approvals and NOCs are attached at Annexure 1.
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3.1 Foundation Laying of LHP Rajkot

Hon'ble Prime Minister Shri Narendra Modi laid the foundation stone of LHP Chennai, Tamil Nadu
along with other five LHPs on 01 January 2021 via virtual mode. The event was anchored by Joint
Secretary and Mission Director (HFA), Ministry of Housing and Urban Affairs (MoHUA). Hon'ble Union
Minister for Housing & Urban Affairs, Shri Hardeep S Puri; Secretary, MoHUA and officials of MoHUA
were present on the occasion. Hon'ble Governor, Hon'ble Chief Minister of Gujarat State along with
the State Minister joined the event from the LHP site through video conference.

Speaking on the occasion, the Prime Minister said that “The houses in Rajkot will be built through the
Tunnel Form System of France, which will help build houses faster and cheaper. These Light House
projects are now a perfect example of the country’s working practices. We also have to understand
the big vision behind it. At one time, housing schemes were not as much in the priority of the central
governments as it should be. The governments did not go on the nuances and quality of house
construction. But we know how difficult it would have been if these changes were not made in the
expansion of work. Today, the country has chosen a different approach and adopted a different
path”.

Hon’ble Prime Minister further added that today is the day to move forward with new energy, to
prove new resolutions and today the country is getting new technology to build houses for the
poor, middle class. Hon'ble PM also said that the houses are called light house projects in technical
language, but these 6 projects are really like lighthouses showing a new direction to the housing
sector in the country.

The LHP Rajkot is a model housing project comprising of 1,144 houses with Monolithic concrete
construction using Modular Tunnel Form for showcasing use of the best proven new-age technology,
materials and processes in the construction sector. The technology being used is one of the 54
innovative technologies shortlisted under GHTC-India suitable to the geo-climatic and hazard
conditions of the region. Since its inception in January 2021, the project was completed in July 2022
which includes COVID-19 disruptions and other weather related hazards such as high wind speed
and heavy rainfall.
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Foundation Laying of LHP Rajkot by Hon’ble Prime Minister
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Foundation Laying of LHP Rajkot by Hon’ble Prime Minister

1 S

Project Brief

Location of Project

Raiya Smart City Area, TPS No-32, FP63/10

No. of DUs 1,144 (S+13)
Plot area 39,599sq.mt.
Carpet area of each DU 39.77 sq.mt.
Total built up area 62,369sq.mt.

Technology being used

Monolithic Concrete Construction using Tunnel
Formwork

Other provisions

Community Centre and Health Centre

Broad Specifications

Foundation RCC raft foundation

Walling Monolithic RCC walls cast through tunnel formwork &
AAC Block Masonry in Partition Walls

Floor Slabs/Roofing Monolithic RCC Slabs/Roofing cast through tunnel

formwork

Door Frame/ Shutters

e Pressed steel door frame with flush shutters
e PVC door frame with PVC Shutters in toilets.

Window Frame/ Shutter

e UPVC frame with glazed panel and wire mesh
shutters.
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Flooring e Vitrified tile flooring in Rooms & Kitchen
e Anti-skid ceramic tiles in bath & WC

e Kota stone Flooring in Common area.

e Kota stone on Staircase steps.

Wall Finishes e Weather-proof acrylic emulsion paint on external
walls
e Oil Bound distemper over POP on internal walls

Infrastructure Internal Water Supply, Laying of Sewerage Pipe Line, RCC
storm water drain, Provisions for Fire Fighting, Internal
Electrification, Internal Road & Pathway (CC Road),
Providing Lifts in building blocks, Landscaping of site,
Street light with LED lights, Solar Street Light System,
Sewerage Treatment Plant, External Electrification,
Water Supply System including underground water
reservoir, Compound wall with Boundary Gates,
Horticulture facilities, Rain Water Harvesting, Solid Waste
Management.

3.2 Project Location

The State Government of Gujarat allocated the site for the project in the Smart City area of Rajkot
which is located on Raiya Road, opposite RMC Drainage Pumping Station (F.P 63/10). The Smart City
area is presently under development along with Atal Sarovar which is about 1.5 kms from the Site.

A total of 39,599 sgm. land area was provided by Rajkot Municipal Corporation for Light house
Project. Project Location in Google map is as under:
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3.3 Site Conditions

Based on contour maps and total station survey, it was found that there is a level difference of
7meters within the site allocated for LHP with high undulations. The soil strata comprises of highly
weathered fractured small angular rock pieces mixed with sand and pebbles.

i ‘ . ;ﬁ‘.ﬁ‘_ a ‘.:'l'(i_ 3 .:-_ k i . - f‘ = A T el
Initial site photographs before construction
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3.4  Geo-Technical Investigation of the Site

The first and foremost requirement to carry out construction is to undertake detailed geo-technical
investigation of the project site. The geo-technical investigation was carried out by M/s NKPC Boring
House, Rajkot based on prevailing Indian Standards with the approval of MoHUA. The typical geo-
technical investigation helps in ascertaining soil strata, bearing capacity, water table and other sub-
surface features which help in design of sub-structure.

Geo Technical Investigation of the Site

The salient observations from the Geo-Technical Investigations are as follows:

i. 22 numbers of bore holes were made for which Standard Penetration Values (SPT) were
arrived. Bore hole log details were also included in the Report. Bore holes were made upto
total depth of 10 meters.

i. In some cases, highly weathered basalt rock pieces were recovered as murram upto 1.3
meters of depth, in other cases highly weathered basalt fractured angular rock pieces mixed
with sand & pebble were found as first layer upto a depth of 3 meters. Beyond which highly
to moderately weathered greenish/greyish/ brownish color basalt rock core were found.

iii.  Based on the geo technical investigations & other details, the SBC for 4 Number of towers
has been taken as 35t/m2 at 2.5 m from EGL and for 7 numbers of towers, SBC taken is 25 t/
m2 at 2.5 m from EGL.

Based on the Geo-Technical Investigations (Summary of the Report is annexed as Annexure-2),
total station survey, site contour maps, and considering geo-climatic conditions of the region, the
detailed architectural plan, layout and infrastructure facilities were planned and subsequently design
basis report was prepared by the agency to carry out structural analysis and design which is being
explained in next chapter.
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4.1 Design Philosophy and Green initiatives

The LHP projects are essentially fall under Affordable Housing in Partnership (AHP) vertical of PMAY-U
and therefore, the architectural design including layout was proposed by the State Government as
per their prevailing byelaws and Town & Country Planning Act. Being turnkey project, the agency
was permitted to make minor changes in consultation with State Government in the architectural
design and layout based on the technology proposed. After finalization of the architectural design,
the design basis report is prepared on the basis of which detailed structural analysis & design was
carried out.

M/s Malani Construction Co., the Construction Agency of the project, prepared the architectural &
structural design with help of its Consultant namely M/s L J Purani and Associates. The structural
design for the project is proof checked by Sardar Vallabhbhai National Institute of Technology (SVNIT),
Surat. M/s Outinord Formworks Pvt. Ltd, Pune, the technology provider for the project, manufactured,
supplied the tunnel formwork, which is a French technology. The technology provider also provided
requisite technical support at site for training the workforce for handling and installation of tunnel
formwork and the construction thereon.

As part of design philosophy, the project includes various green & sustainable features as per the
details below:

¢ Climate responsive architecture to maximize the use of daylight with adequate size windows
primarily opening to outer open to sky areas, ensuring thermal comfort through use of
Autoclaved Aerated Concrete (AAC) Block masonry on outer exposed walls and natural
ventilation through adequate number of shafts in the building blocks.

e Optimum utilization of renewable energy sources in terms of roof top solar panels in the overall
energy system design, for common area (passage, staircase etc.) electricity requirements.
Solar street lights have also been installed in lawn/ park areas. A part of building envelope
with AAC Block masonry brings the passive aspects of thermal performance in the building.

e The design and construction consider the requirements of Rating 4 of GRIHA Affordable
Housing Standards.

e The provision for STP with wastewater recycling for horticulture purpose has been made.
The water conservation has been ensured through the provision of 6 numbers rain water
harvesting Pits for recharging the ground water table in the entire layout.

e Based on the contour survey, layout has been prepared based on natural profile considering
rain water disposal and drainage disposal.

e Aprovision for large central space with 2500 Sgm. has been kept, catering to the human spaces
with large outdoor barrier free landscape area, as integral part of the built environment.

The project of LHP Rajkot is proposed as EWS Il Type Housing (as per State nomenclature) located
opposite to Rajkot Municipal Corporation Drainage Pumping Station, Raiya Road, Rajkot.

4.2  Architectural and layout planning

The project is designed as a multi-storey residential complex with 11 blocks in Slilt+13 configurations
to house a total of 1,144 Dwelling Units. Each block serves a total of 104 DUs summing up to 1,144
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DUs in all 11 building blocks. These residential DUs are provided with additional social infrastructure
namely: Shops, Anganwadi, Community Centre, and health centre, with a total built up area of 2297.33
Sgm. Each dwelling unit is planning and designed to serve as a very comfortable residential unit as

per NBC standards, with carpet area for one residential unit in the complex is 39.77 Sgm.

Total plot area for the project is 39,599.00 Sgm with permissible FSI as 2.70. For the construction of

the said complex, the FSI for residential built-up space achieved was 1.575 (62368.82 Sqm).

The details of social infrastructure provided at site are as follows:

Social Infra at site:
S. No. Social Infrastructure Item Nos Plinth Area
(in Sgm)
1 Aanganwadi 04 1025.76
2 Shop 14
3 Health Centre 02
4 Community Centre 01 1271.57
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Social Infrastructure

i. Community Center: 1 No. Built up Area - 1271.57sqmt
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Anganwadi: 2 No. Shops: 14 Nos. Total Built up Area -1025.76 sqmt
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Section and Elevation of Anganwadi
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4.4  Site services
4.4.1 External Sewerage layout

For the project 230 KLD STP plant is installed operating on the Alfa MBBR Technology. The site
sewerage is carried through a well-connected sewerage network as per approved plans of Rajkot
Municipal Corporation. Through the sewerage network, the sewage is taken to STP where it is
converted into water which is being used for secondary purposes such as gardening. STP is one of
sustainable practice for waste water recycling.

4.4.2 External Water supply Layout

Water supply is provided by the Water Supply Department of the RMC to the LHP project site. The
project has 11 Underground (UG) tanks of 52,000 KL capacity for each block to store water. This
stored water is pumped to overhead tanks through pumping for supplying water to individual DUs
and blocks. Four overhead tanks of 5KL capacity are provided per block. Further to meet firefighting
requirements one additional overhead Tank of same capacity is provided for water requirements
during fire. Besides, two additional underground tanks of 52,000 KL capacity each are provided as
fire tanks as per firefighting norms.
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External Water supply Layout
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4.4.3 External Storm water drainage layout

A network of covered storm water drains with natural slope has been provided to collect and dispose

of rain water from surfaces, roads, paved areas and further connected to rain water harvesting

recharge wells/ pits.

Internal Plumbing for Dwelling Units
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Internal Electrical Layout for Dwelling Units
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B

Internal Electrical Layout for Typical Floor
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4.5 Structural Design

The design basis report which essentially comprises of design philosophy, load calculations, hazard
profile and codal requirements forms the basis of structural design and preparation of working
drawings to achieve desired structural and functional requirements during the service life of
building.

It is pertinent to mention here that design basis report along with detailed structural design and
working drawings need to be vetted (being a project with new technology) by Third party which is
SVNIT, Surat in the present case.

These design basis report and structural design & drawings were further submitted to MoHUA for
final approval & construction.

4.5.1 Structural Design Philosophy
The essential components of design basis report considered in the present project are as follows:

* The aim of structural design is to achieve an acceptable probability that structures being
designed will perform satisfactorily during their intended life as per the guidelines provided
under IS 456:2000.

* The limit state method of design is adopted. The design of various members is carried out in
accordance with the provisions, laid down in IS 456, NBC-2016 & other applicable national /
international codes.

*+ To meet the durability & serviceability requirements, various provisions as regards to
maximum w/c ratio, minimum cement content, minimum percentage of steel, detailing of
reinforcement, curtailment of reinforcement etc., as laid down in IS 456 and other applicable
national / international codes are complied with.

« The RC monolithic shear wall construction as per relevant applicable BIS/International
standards provisions are complied with to meet the design ductility level.

Standards/Guidelines referred:

Structural System RCC Shear wall Monolithic structure (outer shell) using Modular tunnel
formwork
Occupancy use Residential Building- Dwelling units

Design consideration and In compliance with IS: 1893 (Part-1)-2016, 1S:875(Part-3)-2015,
service life 1S:13920-2016, 1S:456-2000 and National Building code of India NBC-
2016 etc.
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Structure is designed for  Limit State of collapse as per 1S:456-2000 and NBC-2016

Limit State of serviceability as per IS: 456:2000 and NBC-2016
Durability consideration as per IS: 456:2000

Design loads Dead loads as per IS: 875 (part 1)

Live loads as per 1S:875 (part 2)

Wind loads as per IS:875 (part 3)

Basic wind speed; Vb 39 m/sec

Wind terrain: category 4

Seismic loads as per IS: 1893 (part-1) 2016, for seismic zone-llI
Importance factor: 1.2

Response reduction factor;4

Fundamental natural period as per cl.7.6.2 of 1S:1893 (part 1)

Imposed loads All rooms including toilet, bath & Toilet =2.0 kN/Sgm UDL

Corridors, balcony, passages, staircases =3.0 kN/Sgm UDL
Lift machine room = 10.0 kN/Sgm UDL

Fire resistance As per IS: 456:2000

Partition masonry 100 & 150 mm thick AAC Gr-2 block of 551-650 kg/m3 density in

oven dry condition as per IS: 2185(part-3) for internal/ partition & 200
mm thick AAC GR-2 2185(part-3) for outer walls

Walls and roof slabs Shear walls and RCC floor and roof slab are provided with M40 grade

4.5.2

4.5.3

of design mix concrete for all building blocks.

Design Basis for Sub-Structure
Safe Bearing capacity: 25 T/m?, depth of foundation varying from 2m to 2.5 m

Raft Foundation as per 1S:2950 (Part-1)-1981 (reaffirmed 2008), has been provided. The
minimum M25 grade of concrete is used for RCC structural elements in sub-structure.

Structural Frame

Based on design basis report, the details of structural frame are as follows:

The entire building in constructed with Monolithic RCC Shear wall in the form of tunnel, using
prefabricated tunnel formwork. The frame structure of monolithic construction consists of walls
and slabs casted monolithically, where the concrete in poured in one go. The slab of story just
below where the casting is being done, bears the load of upper story and also serves as the
floor of the above story. The walls of the structure are designed as shear walls for applicable
loads. The vertical reinforcement in form of steel bars as per design are first properly erected
and placed. The tunnel formwork is then installed and horizontal reinforcement is placed. The
concrete is then poured as per the mix design for forming dense concrete structure which is
in form of a tunnel.
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Wind loads:

Wind speed: High damage risk zone with basic wind speed (V,=39m/sec) as per
IS875(Part-3).

Design wind speed: V =V, _k, .k, k. k,
k, (Risk Coefficient) =1
k, (Size factor) =category 4
k, (topography factor) =1
k, (importance factor) =1
Wind Pressure (P) = 0.6.Vz

Wind pressure is converted into design wind pressure and then distributed at each storey as
wind force.
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» Earthquake: Zone-lll as per Seismic Zoning Map of India IS: 1893 (Part-1):2016 (Refer
Earthquake Hazard Map of India)

* Designed as dual system with ductile RC structural walls and few special moment frames in
structural steel in both direction, Response Reduction Factor=5 (Table-9 iv of IS: 1893 (Part-
1):2016), Z=0.16, I=1.2, R=5, Damping Ratio=5percent.

= Design Horizontal Seismic Coefficient (A )

A,=(Z/2).(S /9).(/R)

S./9g is design acceleration coefficient for different soil types corresponding to natural period (T) of
building
= Design Lateral Force (VB)
= VB=AhW
= W is seismic weight of building
= 3D dynamic analysis using response spectrum method using ETABS.
» Reinforced cement concrete used for floor elements are minimum minimum M40 Grade for
vertical load bearing elements.
* Thermal comfort levels are ensured as per IS: 3792 by selecting walling material having
thermal transmittance well within 2.56 W/m2K.
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Sub Structure

The sub structure essentially comprises of foundation and structure upto plinth level. The following
design input is considered for carrying out detailed structural analysis and design;

a)

b)

d)

Bearing capacity of the founding strata and type of foundation for various buildings &
structures shall be based on actual Geo-technical investigations conducted at respective
sites. Accordingly, Raft Foundation as recommended in Geo-technical Investigation
report, was adopted.

For seismic forces and wind loading, 25 percent permissible increase in the allowable
bearing pressure is considered while working out foundation sizes as per IS: 1893 and IS:
875 respectively.

Exposure condition is considered for the foundations/ substructure as per tender
stipulations and accordingly appropriate provisions as specified in IS: 456-2000 as regards
to clear cover, grade of concrete, cement content, water-cement ratio etc. are complied
with.

Minimum M25 Grade of concrete has been used for RCC structural elements in sub-
structure.

RCC Raft Foundation

The raft foundation is designed for SBC of 25, 35 T/m? as calculated in soil investigation report.
The details of RCC raft foundation are as follows:

150 mm thick PCC is placed as levelling course
depth of the raft footing 750 to 900mm.

M25 grade of design mix concrete

cover of 50mm to reinforcement.
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Shear Wall over Raft Foundation

Above raft footing, shear wall of 200mm thickness is designed up to Plinth level and the section
of the same shown below. The grade of concrete used for shear walls is M40.
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Structural Layout at Plinth Beam Level

At the plinth level, all the shear wall are connected with linth beam of 230 x 600 mm, with M25
grade of concrete.
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As explained earlier, it is monolithic shear wall system comprising of slab and walls above ground.

The walls and slabs are 160mm thick. M40 Grade of Concrete have been used in all wall & slabs,
beam in the superstructure. Grade of Steel used is Fe-500. The structural drawings of same are shown

Structural Layout for super structure
below.
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Chapter 5:
Description of Technology
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5.1 Monolithic Concrete Construction using tunnel form System

The Construction system used in LHP Rajkot is Monolithic Concrete Construction using tunnel form
system, is from one of the broad categories namely “Monolithic Concrete Construction” shortlisted
under GHTC-India.

Monolithic Concrete Construction technology intends to replace the conventional steel/plywood
shuttering (formwork) system with customised engineering formwork which is fabricated in the
factory under controlled conditions. In this system, in place of traditional RCC framed construction
of columns and beams and infill walls; all walls, floors, slabs, stairs, including columns and beams
(as per design requirement) together with door and window openings are cast monolithically using
appropriate grade of concrete required as per exposure condition of the site in one operation. Being
modular formwork system, it enables fast construction of multiple/mass modular units.

The formwork system used for monolithic concrete construction may be one of the following:

i) The Modular Aluminium Formwork Systems are made of lightweight Aluminium using
robotics welding system. The fixing of formwork is done using, pin & wedges system
without requirement of very skilled labour to do the job.

ii) Customized Engineered Tunnel form system consists of two half shells made of steel
which are placed together to form a room or cell. Several such cells make an apartment.

iii) There are other customised formwork system such as jump formwork, table formwork,
climbing formwork, slip formwork made of steel are being used for high rise structures.

In LHP Rajkot, Tunnel Formwork system developed in France has been used. Under “Make in India”
this Tunnel Formwork is produced in Pune by M/s Outinord Formwork Private Ltd. and being used
in the present project.

5.2 Advantages and Limitations of Tunnel Formwork System

Tunnel form technology offers many advantages over conventional beam-column-slab construction.
Major Advantages of Tunnel Form System are:

e The formwork is specially adapted for each project. The repetitive nature of the system and
the use of prefabricated forms and reinforcing mats/cages simplify the whole construction
process, producing a smooth and fast operation.

e Quality is enhanced despite the speed of construction. The precise, even steel face of the
formwork creates a smooth, high-quality finish capable of receiving direct painting/decoration
with the minimum of preparation (a skim coat may only be required). Plastering need is
eliminated.

o High resistance against horizontal forces of earthquakes and wind due to monolithic slab &
walls construction

e Monolithic structure reduces number of joints and improves water tightness

e Tunnel form has integral working platforms and edge protection systems. In addition, the
repetitive, predictable nature of the tasks involved encourages familiarity with operations,
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and, once training is complete, productivity improves as construction progresses.

The insitu casting of units on site and the local availability of ready-mixed concrete supplies
reduce transportation impacts.

With so many advantages, the Tunnel form system has certain limitations also. Following are some
of the limitations of the system:

5.3 Description of Monolithic Concrete Construction
using Tunnel formwork

Tunnel formwork, a customized engineered formwork
made of high carbon steel, is a mechanized system
for cellular structures. It is based on two half shells
which are placed together to form a room or cell.
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 be cast
in one day. The phasing is determined by the program
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 reinforcement is placed, concrete for walls and
slabs shall be poured in one single operation. The
formwork is stripped the early morning next day and
positioned for the subsequent phases.
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Not suitable for small projects, and if there are many variations in design
High initial investment of formwork and other machineries.

A lead time of about 3 months is required for initiation of work, as the formwork are custom
designed, manufactured and prototype approved before manufacturing required number of
sets of formworks

Dependence on formwork supplier for amendments in form work and accessories.
Need to design building suitable for system.
Due to speedy construction, high cash flow management required.

Basement storey cannot be constructed by using tunnel formwork system, as removal of
formwork is not feasible.

Various geometrical forms and angles are difficult for which special formwork is to be
designed, which will be very expensive

Due to high production speed management-related functions are vital. Proper coordination
of all stakeholders are essential.

Skilled labor force is needed compared to
traditional systems.




The on-site implementation of 24-hour cycle involves the following operations:

STRIPPFING OF
FORMWORK
FROM PREVIOUS
DAY

Cleamng & Oiling

CONCRETING &
HEATING

(IF NECESSARY)

INSTALLTION OF
REINFORCEMENT
IN THE WALLS &
SLABS

POSITIONING OF

fORMWORKFOR
CURENT DAYS

WITH SERVICES
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A typical 24 h cycle staring from 7.00 am shown below:

Typical 24 hour Cycle

Engineer completes a
concrete test to ensure
that the previous day's
pour has achieved the
required strength.

With the enginear’s
permission the
Tunnelfcrm is struck,
cleaned, olled and
repositionad,

Once all of the packages
are in position slab
reinforcement and
insertion of conduits can
hegin

Concrete pouring
cammences. This usuzlly
takes between 2 and 3
hours,

#fter pouring, when temperature is above 20C wait for
12-14 hours and check cube strength. As per structural
enginaer suggestion check the strength of the same.
START REMOVAL OF FORMWORK.

#  First half portion deshutter and remove.

+  Reprop as per structural enginzer guideline.

»  Remove another ha'f of tunnel formwork.

# At no point of time zlab shoulc be

urnsupported,



5.4 Formwork system

The formwork system used in the project typically consist of inverted L shaped half tunnels and
wallforms as per the project requirements so as to complete one modular unit. The salient features
of both are explained below.

5.4.1 Modular Tunnel form

Tunnel forms are room size formworks that allow walls and floors to be cast in a single pour. With
multiple forms, the entire floor of a building can be done in a single pour. Tunnel forms require
sufficient space exterior to the building for the entire form to be stripped out and lifted up to the
next level.

This Tunnel form consists of inverted L-shaped half tunnels (one vertical panel and one horizontal
panel) joined together to create a tunnel. Articulated struts brace the horizontal and vertical panels.
These struts enable the adjustment of the horizontal level of the slab and simplify the stripping of
the formwork. The vertical panel is equipped with adjustable jacking devices and a triangular stability
system. Both devices are on wheels.

A range of spans is possible by altering the additional horizontal infill panel’s dimensions. Due to the
distribution of the horizontal beams on the vertical plank, the formwork also cast staggers and offsets
in the layout of the walls as well as differing wall thicknesses. The half-tunnels shall be equipped with
back panels to cast perpendicular shear walls or corridor walls. Assembly and levelling devices ensure
that the formwork surfaces are completely plumbed and levelled.

Figure 1 Modular Tunnel Form
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Standard Characteristics

Standard dimensions:

Unit width: 240 m to 6.00 m
Type 1 horizontal panel: 1.20 mto 1.60 m
Type 2 horizontal panel: 1.80 m to 240 m
Type 3 horizontal panel: 240 mto 3.00 m

The span can be adjusted by fitting an additional panel measuring between 0.05 and 0.60 m.

Up to 1250 m in length as a function of the hoisting facilities and
Package length: -
availability
Basic length: 1.25m
Average weight: 110 Kg/m?
Handling: Lifting triangle or sling
Transportation: 180 m? per truckload.

In LHP Gujarat the modular formwork, each half tunnel consisting of a horizontal panel and a vertical
panel are fixed by two triangular bracings to guarantee its stability. Mounted on wheels, it can be
easily moved by using a pusher system.

Retractable jacks optimize the settings on site. BAAM® is a flush locking system patented by M/s
Outinord, which ensures a perfect link between 2 half tunnel forms.

Photographs: Typical Tunnel Form from M/s Outinord

The main elements in such structure are wall elements, as primary load carrying elements, and slabs
which are almost the same thickness as the walls (160 mm). This type of structure reduces the number
of joints. Steel forms composed of vertical and horizontal panels are set at right angles. Nonstructural
walls/components such as facade walls, partition walls, stairs, etc. may be prefabricated elements or
block masonry. The doors/windows may also be formed by leaving openings in the formwork during
the primary casting.

The factory-made steel formwork can be reused more than 500 times and it can suit a variety of
module sizes. This makes the method of construction very versatile and extremely economical.
With 24-hour construction, the build ability of in-situ concrete is improved by choosing this type of
formwork. In practice, when the two halves are bolted together, the tunnel formwork will appear like
the Fig 1.
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5.5 Comparison of Conventional / Aluform / Tunnel Form

The most prevalent customised formwork system being used in our country is aluminium formwork
also known as Aluform. Tunnel formwork is an innovative system and its comparison with conventional
framed construction and aluminium formwork is tabulated below:

Activity For For Aluform Shuttering For Tunnel Formwork
Conventional
Capital Cost Less Cost of shuttering Cost of shuttering
material is high material and other
machinery is very high
Casting System RCC Frame Monolithic structure of Monolithic structure of
structure of walls and ceiling casted main walls and ceiling
beam, slab, together casted together. Internal
column etc. portion walls build

casted separately

afterwards.

Accuracy and
Quality of
construction

Less

Good accuracy but with
proper care

Good accuracy

Internal/external Required Not required if good Not required if good

Plastering required precaution taken. precaution taken.

Design Changes Flexibility in Used for Repetitive Used for Repetitive
design to design/mass construction. | design/ mass

incorporate any
changes before

Changes in design are
difficult to incorporate.

construction. Changes
in design are difficult to

casting incorporate.
Speed of work Slow Moderate to Fast Fast
Cycle time for RCC 20 days 3 -5 days 1-2 days repeat cycle
work possible with proper
infrastructure and other
ancillary machineries
No. of repetition of | 12 to 15 100 to 200 500 +

shuttering material

Advantages Low cost easy to | High cost but more Long lifespan, low
operate, effective to operate with | manpower, speedy
low manpower, moderate | construction, high
to fast construction, with | reusability, with
modification can be used | modification can be used
in other project, most in other project, most
suitable for high rise and | suitable for high rise and
mass housing. mass housing.
Limitations Short lifespan, Moderate lifespan & High investment, Work

Slow speed poor
quality

manpower required,
moderately high speed of
construction, moderately
high investment

only with tower crane.

Need well experienced
skilled people. Need
many other ancillary
machineries to achieve 1
day repeat cycle
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5.6 Use of light Weight Autoclaved Aerated Concrete (AAC) block Masonry for outer and
partition walls

AAC Block masonry has been used for outer and partition walls in the building. AAC blocks are
manufactured through a reaction of aluminium powder and a proportionate blend of lime, cement, and

fly ash or sand. It is a green product with high thermal insulation and sound reduction property.

Physical Properties of AAC Blocks as compared to Clay Bricks

Property Units AAC Block Clay Brick
Size mm 600 x 200 x (75 to 300), 230 x 75 x 115
Size Tolerance mm 15 +05to 15
Compressive N/mm? 3-4.5 (IS 2185 part 3) 25t03.5
Strength

Normal Dry Density | Kg /m? 550 - 650 1800

Sound Reduction Db 45 for 200 mm Thick Wall 50 for 230 mm Thick
Index Wall

Fire Resistance Hrs. 2 to 6 (Depending on Thickness) 2

Thermal W / m-k 0.16-0.18 0.81
Conductivity “K”

Drying Shrinkage percent 0.04percent (Size of block) -

5.7 Concrete & its Mix Design

Depending upon the exposure condition of construction site, the grade of concrete is selected. The
Concrete Mix Design for Superstructure (monolithic concrete shear walls & slabs) was carried out
with M40 Grade of Concrete. One of the important criteria was early strength of the concrete (which
was minimum 8 MPa after 10-12 hrs), for allowing early de-shuttering of Tunnel form.

The concrete mix, comprising of Ground Granulated Blast furnace Slag (GGBS) & alco fine powder,
wy/c ratio of 0.33, along with admixture resulted in high early strength, high workability (180 mm after
1 hr). Use of GGBS as 30% of the cementitious mix, results in lower Carbon emissions, proportionate
conservation of limestone reserves, high durability & impermeability of concrete structure. The sub-
structure was designed with M25 Grade concrete with similar mixes.

Concrete Mix Design for M40 Grade by National Council of Cement & Building Materials (NCCBM),
Ahmedabad.
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30  CONCRETE MIX DESIGN TRIALS

| Grade of Concrete Standard Deviation Target Mean Sirength
Recommended | [N."mmz} [memz}

MaD | B 30 ' 48.25

3.1 FINAL RECOMMENDATIONS FOR THE CONCRETE MIX DESTGN
3.L1 M40 (MSA20) Grade, Workability: 180 mm (A fter 60 Minutes), Exposure Condition:
As per 15:456-2000, Minimum Cement Content: As per 15:456-2 000 Kg/m”.

The recommendations for M40 MSA20 grade of eoncrete on the basis of data generaled from
Table] and for the target average 28-day compressive strength of 48.25 N/mmZ2are as follows:

Mix Constituenis (k) For One Cubic Mctre
Cement ) 325 Kg
L GGBS 130 Kg
Aleo fine _ _25 Kg ]
Water _ 165 Kg
Fine Aggregate Mix Matcrial 731 Kg
Sand (75 %) 5482 Kg
Stone Dust (25 %) _ _1828Kg
Coarse Appregate
10-20mm (50 %) 563 Kg
| <10mm  {509%) _ 563 Kg
. |Admizture @ 0.9 % by wt. of (Cementitious
| Material Content) 3l kg
Water — Cement Ratin 0.33

NOTES:

1)

The mix design is based on saturated surface dry condition of coarse and fine aggregate . If dry
aggregates are used . the amount of mixing water should be increased by an amount equal to the
moisiure likely to be absorbed by the appregates.If wet agpregales are used necessary adjustment
should be made on the mixing water and appregate depending upon the amount of free (surface)
Mnsture present.

) It will be advisible to check the silt content of sand at frequent intervals during the supply ,if the silt
content in sand is higher than the permissible limit as per [S:383, the sand may require washing,

3] Results given above refer only 1o the samples supplicd,

4) I'he above mix design can he adopted at site after carrving oul trials as usual.

5 This report is being issued on the specific understandiing that NCB will not in any way be involved in

any action following the interpretation of the above results,

| o Mﬁy
3 rﬁ“, ?" Amit Gandhi
Ana vaﬁ?j Lab inCharge Group Manager

TSA_18134
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5.8 Other Salient Aspects of the System & Limitations

Establishment of batching plant of suitable capacity is necessary to achieve the desired cycle. Concrete
can be designed as green concrete using industrial wastes like flyash and thus contributing towards
reduction of greenhouse emissions.

Following machineries help in achieving the desired cycle of 24-48 h.
e Batching Plant
e Tower Crane of 10-ton capacity
e Welded Wire mesh machine
e Concrete Distributor
¢ Gas heaters (for cold climate)

5.9 Functional Parameters

In addition to structural performance, the functional parameters with regard to innovative technology
are also important and need to be ascertained which are as follows:

Durability
Concrete and cover requirement are as per durability clause of IS 456: 2000, to ensure adequate
durability.

Fire Resistance Property Concrete Wall, Slab & AAC Block Masonry
Concrete Wall / Slabs, AAC Block masonry used will have fire rating as per the NBC norms for dwelling

units.

Thermal Behavior
Concrete walls & Slabs are 160 mm thick. AAC blocks has Kvalue — 0.122 k cal/h/m°c .
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Construction Process
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6. Preparatory Activities at site

The LHP at Rajkot makes use of prefabricated tunnel formwork system which is tailor made for the
project and therefore, at the inception of the project, it is important to plan & mobilise resources
and manpower for successful execution of the project. It includes requirement of Tunnelform
system, its fabrication & Procurement, deployment of essential Plant and Machineries at the site, skill
training, handling & erection procedures, site laboratory for Quality Assurance and multi-disciplinary
manpower.

6.1 Mobilization of Plant and Machineries:
Being a Stilt+ 13 building structure constructed using Tunnel formwork, heavy equipment, machineries
& associated paraphernalia are required for proper execution of project. Accordingly, the list of the

Plant and Machinery deployed at the LHP Rajkot by the agency is given below for reference:

Table: Plant and Machinery used at Site

S. No Particulars Quantity Available
1 Batching Plant 01
2 Transit Mixer 06
3 Concrete Pump 03
4 Tower Crane 02
5 Backhoe loader 02
6 Hydra 03
7 Total Station 01
8 Needle Vibrator 25
9 Bar Cutting Machine 10
10 Bar Bending Machine 06
11 Stirrup Making Machine 06
12 Welding Equipment 07
13 Frequency converter 00
14 Plate Compactor 06
15 Tipper 04
16 Tractor 02
17 Open Truck 02
18 Auto Level 02
19 Weight Bridge 01
20 Pick up 01
21 Mud Pump 06
22 Water Pump 05
23 Submersible Pump 08
24 Ambulance 01
25 D. G Set 125 KVA 04
26 D. G Set 62.5 KVA 01
27 QTK Crane 00
28 Skid Steer Loader 00
29 Winger 00
30 Front Loader 00
31 Winch Machine 10
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6.2 Laboratory Setup

As per the requirement in case of project of such size, it is essential to establish QC/QA laboratory
at site for periodic testing. Accordingly, a laboratory was set up at the site and the list of testing

equipment is given below:

Table: List of Testing Equipment

S. No. Equipment’s Details Quantity available at
site laboratory
(Nos)
1 2000KN compression testing machine 01
2 Vicat apparatus with Desk pot 01
3 Weighing scale 100kg capacity 01
4 Slump Cone set 02
5 Cube mould 150X150X150 mm 100
6 Hot air oven 300-degree celcius 01
7 Electronic balance 10 kg -50kg 01
8 Digital thermometer up to150-degreecelcius 01
9 Set of Gl sieves 4.75mm to 45mm 01
10 Set of Brass sieves 75 micron to 4.75mm 01
11 Measuring jars 100ml,200ml, 500m] 01
12 Gauging Trowels 100mm & 200mm with wooden 01
Handle
13 Vernier calipers 12" & 6" size (Normal) 01
14 Digital PH meter least count 0.0Tmm 01
15 Gl tray 450X300X40mm, 300X250X40mm, 01
600X450X50mm
16 Mortar Cube vibrator 02
17 Hammer 1lb & 2Ib with chisel 01
18 Le-Chatlier Apparatus+Water Bath 01
19 Flakiness and Elongation Index 01
20 Spirit Level 01
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Photographs: Testing equipment installed at laboratory of LHP Site
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6.3 Placement of Manpower Resources

A multi-disciplinary project team of professionals including civil engineers, electrical engineers,
mechanical engineers, management and IT was deployed for smooth operation of the various
activities involved in the execution of the project right from the beginning of the project. The project
being on EPC Mode with 1,144 DUs & comprising of primarily all standalone physical infrastructure
facilities, a multi-disciplinary team was specified as requirement in the contract. The list of various
professionals deployed by the construction agency as per the requirement of the contract agreement
is given below:

Malani Construction Company

Construction of 1,144 EWS (G+13) units at LHP site at Rajkot.

List of Technical Representative at site

Sl Requirement of Technical Staff | Minimum Required Designation Total
No. as per Contract . Designation | of Technical Experience
— Experience | ,f Technical | Staff (years)
Qualification Strength | (years) staff deployed at
(No) site
1 Graduate Engineer 1 20 Project Project 40
Manager Manager
2 Graduate (Civil/ 1 12 Deputy Deputy Project | 35
Billing Engineer) Project Manager
Manager
Graduate (MEP) 1 12 Deputy Deputy Project | 23
Engineer Project Manager
Manager
3 Civil Graduate 2 5to 10 Project Project 22
Engineer or
Diploma Engineer
Civil Graduate 1 5to 10 Quality Quality Control | 12
Engineer or Control Engineer
Diploma Engineer Engineer
Electrical Graduate 1 5to 10 Project/site Deputy control | 10
Engineer or Engineer engineer
Diploma Engineer
Graduate Engineer/ | 1 5 Planning Planning 5
MBA in project Engineer Engineer
Management
4 Civil Diploma 4 5 Supervisors Supervisors (4 | 6-8
Engineer Nos.)
Electrical Diploma 2 3 Supervisors Supervisors (2 | 8
Engineer Nos.)
Mechanical and 2 5 Supervisors Supervisors (2 | 12& 7
Plumbing Engineer Nos.)
IT/Communication / | 1 5 IT Engineer IT Engineer 11
MCA
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6.4 Mobilization of Tunnel Form work at Site:

Once the architectural & structural drawings were approved by MoHUA, the same were forwarded
by the Agency to Technology Provider M/s Outinord Formworks Pvt. Ltd., Pune for fabrication
and preparation of Tunnel formwork. While the foundation work was being carried out at site,
the preparation of Tunnel forms were taking place in the factory of technology provider at Pune,
Maharashtra.
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Photographs: Fabrication of Tunnel formwork
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Two set of Tunnel formworks each of 4 Dwelling Units were mobilized at Site. The details of walls

casted using the tunnel wallform is marked as Red in the typical Floor Plan of the Building as given
below:
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6.5 Assembly & Functioning of Tunnel Form work at Site:

As per the report by agency, the Tunnel formwork was supplied to the project site and subsequently
installed and erected starting from the month of June 2021. The pictures of the same are given
below:

Photographs: Transportation & placement of Tunnel form
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Two tower cranes with capacity of 6T load each were installed at the project site for placing two sets
of Tunnel form (each for four DUs) separately on two towers. The installation adopted at site was
putting a set of formwork for 4 Units on one side of Staircase/ lift well, and after casting of the units,
it was shifted to its other side. After completion of the opposite side, it was again brought to upper
side of already cast Units. The average time taken for casting of two Towers of 208 DUs (Each Tower
with 104 DUs) was 45 Days with two sets of Tunnel forms. Accordingly, 8 DUs were constructed in
about 1.75 Days & an average Cycle time of 1.75 Days (for 8 DUs) was achieved in the project. In few
instances, particularly in summer days when concrete gained initial strength fast (allowing early de-
shuttering) a Cycle time of less than 36Hrs (1.5 Days) was also achieved.

A typical cycle time achieved at site using this particular formwork system comprise of following:

(i) de-shuttering of Tunnel form & placing it inside portion/ upper storey — Time
taken about 4-6 hrs,

(i) putting of reinforcement cage in wall & slab portion along with electrical &
plumbing conduits — Time taken about 6-8 hrs,

(iii) pouring of concrete in the slab & wall portion - Time taken 4-6hrs, and

(iv) de-shuttering (after 16-20 hrs).
(Before de-shuttering of tunnel form, it was ensured that strength of casted cube
in the mould, while pouring the concrete in that portion, achieved a minimum
strength of 8 N/mm?2)

The completion of all 11 building blocks took one year (June 2021 to June 2022), despite of temporary
stoppage of the work due to COVID-19 disruptions, high wind affecting the operation of Tower
Cranes with Tunnel form (during July to August, 2021), inclement weather leading to heavy rainfalls,
batching plant O&M issues, disruption of supply of aggregates in the State for few weeks in the
month of May, 2022, etc.

A total of 143 repetitions of Tunnel form (Set of 8 DUs) were achieved in the project for construction
of entire 1144 DUs. The agency claims that this high carbon tunnel formwork can be used for more
than 500 repetitions.
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A typical sequence of construction activities are as shown in the flow diagram below and being

explained subsequently:
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6.6.1 Site Preparation
Clearing of site

Site clearing operations include removal and disposal of all bushes, shrubs etc. followed by geo-
technical investigation of the project site.

Photographs: Cleaning of site

Layout for Foundation:
After clearing of site through Total Station Survey, it was observed that there is a level difference
within the site was of 7 m, which was brought to 3 m through cutting & filling. After the same, the

levelling was done for preparation of site for setting out and excavation.

Photographs: Layout for excavation

As the soil was rocky after a depth of T m below ground level, mechanical excavator was used for the
excavation. After excavation, levelling, dressing and compaction of bottom base was done before
laying of P.C.C.
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6.6.2 Sub Structure Work
Excavation

Highly weathered fractured small angular rock pieces mixed with sand and pebbles were observed
upto 1Tm depth & high to moderately weathered blast rock after 1m of depth. Due to hard rock, it
was tough to excavate upto 2.5m depth which affected the speed of excavation. Three JCBs with
Hitachi breaker were mobilised to break the boulders and prepare the surface for foundation.

Photographs: Excavation work

Foundation and Plinth Beam

As per structural drawings, layout as per foundation plan was carried out and raft foundations were
cast in conventional manner using concrete of M25 grade prepared in the batching plant with Boom
Placer Machine.

Backfilling was done in layers with compaction before levelling and marking for plinth beam. After

plinth beams are cast, base concrete of M15 grade was placed on compacted soil base for installation
and fixing of kicker/starter for tunnelform at ground floor.
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Photographs: Foundation and Plinth Beam




Photographs: Foundation and Plinth Beam
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Construction of Shear Walls and Slab of Super Structure

After placing and binding of reinforcement in shear wall, tunnel form was placed with help of tower
crane. Levelling, tightening, fixing of stoppers etc was done with inclined jack and tie rod respectively.
Concrete of M40 grade was placed in walls and slab with Boom Placing Machine after placing and
binding of reinforcement for slab.

Photographs: Tunnel Form placing for Shear Walls and Slab
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Photographs: Tunnel Form placing and casting of concrete




Photographs: Super structure work in progress
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Photographs: Building tower near completion




AAC Masonry Wall for Non-load bearing External and Internal Walls

AAC Blocks of thickness 200mm, 150mm and 100mm were used for external and internal walls. The
AAC wall masonry was laid as per laid down procedures in Indian Standards.

Photographs: Autoclaved Aerated Concrete (AAC) Blocks for Wall
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6.7 Internal Finishes

This contains flooring, door & window work and painting works in residential building complexes
as well as social infrastructure such as community centre, anganwadi, etc. The finishing items are as

follows:
Sl. No Materials Approved make
Pressed steel/MS angle iron door frame with flush shutters and
1 Doors o
PVC doors in toilets.
5 Windows UI?VC frame with glazed panel and wire mesh shutter are used in
windows.
. Vitrified tiles are used in flooring in rooms and kitchen. Mat vitrified
3 Floor Tiles . . .
tiles are used in Corridor passage.
4 Bath/Toilet Tiles Anti-skid ceramic tiles are used in bath & WC.
C A o . .
5 ommon %8 | Kota stone flooring is used in Staircase steps.
Flooring
L Plaster and texture on AAC masonry face before painting work
Painting (External : -
6 walls) External surface made smooth with coarse putty before painting
work. Painted with paints of approved make.
. Painting (Internal | Surface made smooth with putty before painting work if required.
walls) Walls painted with paints of approved make.

Wall Finishes

Sl. No Materials Approved make
1 L|v.|r.19 Koy Beelenin Low VOC Acrylic washable distemper
Ceiling

2 Kitchen Low VOC Acrylic washable distemper
Ceramic Tiles on all walls except inside the built-in
cupboard

3 Toilets/ Bath Ceramic tiles on all walls upto 1800 mm height.

4 External Finishes As per the architectural design

Flooring
SI. No | Materials Approved make
1 Living room, Bedroom, and | Vitrified (600mmx600mm) laid as per CPWD
Kitchen specifications.
2 Toilets/ Bath/ Balcony Anti-skid ceramic tiles 300mm x 300mm laid as per
CPWD specifications.
3 Staircase Pre-Polished Kota Stone in treads & riser
4 Skirting / Dado / Wall | Skirting / Dado / Wall Cladding shall be matching with

Cladding

the floor with adhesive, as given below
(1100 mm high skirting matching the floor material

(i) T00mm of tile skirting & 800mm of oil paint in line
with industry practice
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Photographs: Internal Wall and Flooring Finishes

6.8  Electrical and Plumbing services:

The plumbing and electrical services were incorporated as done in conventional method of
construction i.e., chasing and filling. Details of fixture items included in the project are as follows:

Internal Electrical Fittings in each Dwelling Unit
S.No. Descriptions Nos
1 Tube Light Point 03
2 Bracket Light Point 07
3 Ceiling Fan Point 03
4 Exhaust Fan Point 02
5 6Amps Socket Point 09
6 16Amps Socket Point 02
7 AC Point 01
8 Geyser Point 01
9 Fan Regulator 03
10 Ceiling Rose 03
11 TV Point 01
12 Bell Push 01
13 Buzzer 01
14 SPN DB 01
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Internal Plumbing Fittings in each Dwelling Unit

SI.No. Description
1 EWC with PVC Flush Tank 02
2 Wash Basin 02
3 CP Piller Cock 02
4 CP Waste Coupling 32 mm dia 02
5 CP Angular Cock 05
6 15mm dia PVC Connection Pipe 04
7 32mm dia flexible waste pipe 02
8 SS Sink 01
9 SS sink waste pipe 32 mm 01
10 CP grating plain 03
11 CP grating with pocket -
12 20mm dia concealed stop cock 01
13 wall mixer -
14 Two way Bib cock 02
15 Health Faucet with Tmtr hose 02
16 Bib cock (long Body) 01
17 Soap dish holder 01
18 Towel rod 450mm long 01
19 Bib cock (Short) 03

6.9  On Site Infrastructure and Site Development Works

i.  Water supply Tne underground tanks of capacity 52,000 litre for each block had been
provided.4 numbers of Overhead water tanks of 5,000 litres capacity & one additional fire
tank of 5,000 litre capacity are provided on roof top. There is automatic system for pumping
of water to overhead tanks on building roof top. Depending on the requirement, pumping
can be done three times during a day.

ii. Sewerage system: 1 STP (ALFA MBBR technology) capacity (230 KLD) had been provided
with provision of wastewater recycling for horticulture purpose.

iii.  External Electrification: Following Street lights, solar lights, Bollard Lights. Have been
provided

a) Astronomical timer control has been installed to control 100% of outdoor lighting.

b) 140 numbers of LED Street Light of 45W.

c) 10 nos of solar streetlights of 60W with luminous efficacy of 140 Im/w.
iv.  Storm Water drains: Closed channel drain with inspection chamber and perforated cover.
v. Roads and Pathways: RCC roads and pavers for pathways / Parking.
vi. Landscaping: As per scope of work landscaping covered 2850 Sqm. area

vii.  Provision for Fire Fighting: As per NBC 2016 and Local Byelaws, provision of firefighting
system has been made.
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viii.

ix.

Xi.

Provision of lifts: Three lifts (two passenger lifts of capacity 6 people and one service lift of
capacity 8 people) have been provided in each block. Total 33 lifts have been provided as per
the requirement.

Provision of Rainwater harvesting: Provision of 6 no. rainwater harvesting pits have been
made as per site area. The water table in the site area is already high and soil condition is
clayey, therefore extensive arrangement of rainwater harvesting is not necessary.

Provision of solid waste management: The provision for two bins (big size as per requirement)
for each block has been made.

Compound wall: precast RCC wall with M.S railing at top and entry gate (1 no.) has been
provided.

Photographs: Community Centre
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Photographs: Anganwadi Centre
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Photographs: Landscaping of the Project
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71 Project Management

Multi-tier monitoring mechanism was adopted to maintain quality and timely completion of the
project as per approved Specifications and design. The arrangement is as shown below:
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At the Ministry level, a Project Monitoring Committee under the Chairmanship of Secretary, Housing
and Urban Affairs and Joint secretary & Mission Director, Housing for All along with representatives
from BMTPC, CPWD, Resource Institutions (Government Engineering College, Rajkot and Lalbhai
Dalpatbhai (L.D.) College of Engineering, Ahmedabad ), SVNIT Surat & CEPT Ahmedabad, Affordable
Housing Mission (AHM), Gujarat was set up which periodically reviewed the progress of the work,
resolving any important issues related to project both technical and administrative and guiding the
Project team and agencies for timely completion of the project.

Building Materials and Technology Promotion Council (BMTPC) as a Technical Partner for GHTC-
India, provided the necessary technical inputs as per the project requirements. An experienced Civil
engineer from BMTPC was deployed full time at LHP Rajkot site for day-to-day supervision and
monitoring of the project.

Photographs: Review of LHPs by PMC Members
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Further, the Ministry through its already identified event management agency i.e., Wizcraft
International Entertainment Pvt. Ltd. set up the high-resolution CCTV and HD cameras at the site.
Through these cameras, high resolution live feed of the work on going at site was sent to Ministry
for live viewing. Two large screens were set up at the Ministry wherein live feed of groundwork was
available for the officials to view and take corrective action if needed. The 24/7 live telecast of work at
live site in the Ministry was a unique experiment which helped the officials see the live work ongoing
at the site, strength of labour at site, block wise progress and other details. Also, weekly videos and
photographs of the work was sent to the Ministry for further dissemination.

Photographs: Live streaming of LHPs

A @E\

[
of Prug ess

99



The responsibility of the Project Team of the Agency (See), inter- alia, included preparation of phase
wise (monthly) resource chart (materials, manpower and machinery), quality control and assurance,
execution and supervision of work based on the project execution schedule as mentioned in contract

conditions.

The Ministry on the GHTC-India website designed a module for the construction agencies of LHPs
to upload daily pictures of work in each site. The Agencies were required to upload 10 pictures out
of which the central team would monitor and approve at least 4 for final uploading. For this, the
LHP construction agencies were given login IDs and passwords. Through this, pictures of daily work
progress could be uploaded on the website for the general public to view especially on a particular

date or period and in specific tower also.
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Further, at the State level, the State Government of Gujarat nominated one officer for entire
implementation, monitoring of LHP. The nodal officer along with the technical team visited the project
site on a periodic basis and the briefing was sent to the Ministry for corrective steps. For LHP Rajkot,
the State level Nodal Agency was Gujarat Urban Development Mission (GUDM) Mr. Bhavin Patel,
Project Specialist, Affordable Housing Mission was nominated as Nodal Officer and representative
for Project Management Committee.

GIZ, which is a partner of MoHUA for Climate Change Programme also posted their Engineer/
architect fulltime for monitoring the progress and submitting independent report. These weekly
ground reports included qualitative and quantitative issues of each tower of the project and were
directly sent to MoHUA for independent analysis.

7.2  Quality Assurance

As per Contract Agreement, a "Quality Assurance” plan having Lot-size, number of required tests and
frequency of testing were finalized for day to day quality control and assurance.

At the construction site testing lab for testing of compressive strength of concrete, setting time,
workability of concrete, sieving of sand etc. were functional for day-to-day Quality Control and

assurance.

Photographs: Laboratory testing equipments
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Based on Quality assurance Plan testing were carried out and record maintained. At least 25 percent
of samples of materials including cement concrete cubes were sampled jointly by construction
Agency and Third-Party Quality Assurance (TPQA) Agency for testing either in the site lab or NABL
accredited laboratory.

For independent assessment of Quality of materials and construction, as per the contract of Light
House Projects, the bid for Third Party Quality Assurance (TPQA) for all 6 LHPs were invited from
Govt Institutions/Organizations/ Central PSUs. A total 16 Institutions/ Organizations participated in
the process & IIT, Madras (CUBE) being lowest bidder was awarded the TPQA work for all 6 LHPs
including LHP at Rajkot.

The main responsibilities of the TPQA Agency included:

e Checking and reporting, whether work was being executed according to the designs and
specifications of the contract agreement and in accordance with the approved drawings,

e Ascertaining the quality of materials & components through test results, and reporting any
instances of deviations from accepted quality of construction materials, workmanship and
general quality of works at appropriate stages of construction

e Submission of report on Quality Control Aspects on Monthly basis

For the entire duration of the project, the Monthly Reports were submitted on regular basis including
general observations on ongoing work & quality related issues. The quality issues/ reports were
forwarded to Construction agency for its compliance. The compliance submitted by the construction
agency on the issues were again checked & confirmed by TPQA Agency, for its closure. [IT Madras
(CUBE) has completed the Quality assurance work of the project with the help of one of its Engineers
regularly posted at site, intermediate visit of experts, and a team at its Centre guiding and supervising
all activities.
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7.3  Review by the Hon’ble Prime Minister

The LHPs are ambitious projects of Government, and the progress was monitored by the highest
level. A mid-term review of the Light House Projects including that of Rajkot was taken by Hon'ble
Prime Minister on 03" July 2021 and on 20 July 2022 where the progress of the projects was shown
through Ariel survey by drone. The construction agency briefed the Hon'ble Prime Minister about
the features of the project and showed the progress of the projects including specific work in each
block through live drone.

Photographs: Review of LHPs by Hon'ble Prime Minister on 03 July 2021
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Photographs: Review of LHPs by Hon'ble Prime Minister on 20 July 2022
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7.4 Site Visit to LHP

The project has been visited by the officials of the Ministry of Housing and Urban Affairs, Govt. of
India, Engineers of project Management Unit placed at HFA Directorate in the Ministry regularly to
review the progress. On many occasions, the Secretary, MoHUA and other officials of MoHUA visited
the site for reviewing the progress of the work. In December 2021, Shri Bhupendra Rajnikant Patel,
Hon’ble Chief Minister of Gujarat had inspected and reviewed progress of LHP Rajkot. Shri Patel had
interacted with the Technograhis, concerned officials and other stakeholders and also visited the
sample flats.

Photographs: Visit of Hon'ble Chief Minister of Gujarat, Sh. Bhupendra Rajnikant Patel
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Photographs: Visit of Hon'ble Chief Minister of Gujarat, Sh. Bhupendra Rajnikant Patel
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Photographs: Visit of Sh. Durgra Shanker Mishra, Former Secretary, HUA
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Photographs: Visit of Sh. Kuldip Narayan, Joint Secretary & Mission Director (HFA),
MoHUA, Govt. of India
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Photographs: Visit of Sh. Mangesh Ghildiyal, Deputy Secretary, PMO,
Govt. of India
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Photographs: Visit of Sh. R. K. Gautam, Director (HFA-V), MoHUA,
Govt. of India




7.5 Safety Management

The Construction Agency ensured adequate safety measures at sites with necessary signages during
construction which included Precautionary Signs for Working on Machinery. Maintaining Hoists
and Lifts, Lifting Machines, Chains, Ropes, and other lifting tackles in good condition. Safety belts,
protective equipment, helmet and other protective equipment were provided to construction
workers. Adequate measures to prevent fires were also taken. Fire extinguishers and buckets of sand
were provided in the fire-prone area and elsewhere.

The workers and other site staff were trained by the trainers on the health and safety measure to be
followed while working for the project. Harness was mandatorily worn by workers while working on

height.

Photographs: Health and safety at the LHP Rajkot Site
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7.6  Signages:

Health and safety signages help educating the construction workers in preventing injury and keeping
themselves aware of health hazards while working. The construction agency had placed different

signages as shown below across the site. They also conducted training and awareness program for
the labour and staff on health and safety periodically.

Photographs: Health and safety signages at the LHP site
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7.7 Labour welfare facilities

The Construction Agency had taken care of Welfare measures for construction workers during the
entire period of the project. Welfare measures/ facilities provided include the following:

e Awareness training for housekeeping workers

e First Aid facility At the LHP Site

¢ Neat and clean Labour colony at the site

e 06 Male Toilets and 05 Bathrooms.

e 06 Female Toilets and 05 Bathrooms.

e Drinking water facilities

e Regular medical camp conducted for COVID 19 for vaccination and testing at site.
e Thermal screening of staff and labour at main entrance of site.

e All working platform of top mast painted with red colour to indicate the level and to avoid
over run of working platform.

Photographs: Covid-19 vaccination of labours

M/s Malani Construction Co, had provided accommodation facilities/shelter, adequate number of
separate toilets facilities for male and female, washing facilities, creche/daycare centre for children’s
of labour, a place to warm up and eat the food, drinking water facilities etc. at the site as basic
facilities for construction workers and their families.
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Photographs: Facilities for labour at the LHP Site
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Timeline of the Project
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7.9 Identification of Beneficiaries

The beneficiaries for Light House Project, Rajkot have been identified by the Rajkot Municipal
Corporation as per the operational guidelines of Pradhan Mantri Awas Yojana —Urban.

The beneficiaries of LHP Chennai are belonging to the Economically Weaker Section (EWS) and
have paid Rs. 3.39 Lakh for house. The allotments of these houses are on the name of the female
households of the family.

Photograph: Beneficiaries of LHP Rajkot
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7.10 Post Construction Operation and Maintenance

After completion of the projectin all respect,a Completion Certificate was obtained by the Construction
Agency from Rajkot Municipal Corporation (RMC). The project was handed over to RMC with all
documents and inventory list of all works.

A Resident Welfare Association has been formed by the Resident Beneficiaries for managing
the maintenance and operational activities. Normal routine maintenance of the LHP will be the
responsibility RMC. However, for any remedial measures pertaining to structural issues/ major
distress occurring in the LHP will be taken up by the agency at their own cost for a period of five
years from the date of completion of project. A team of Civil, Electrical and Plumbing Engineers has
been deployed by the agency for one year to take care of routine maintenance and operation of
building and infrastructure works.

The agency has also provided the required maintenance Manuals and will be providing necessary
training to officials of RMC regarding relevant measures required.

7.11 Challenges and Learnings from The Ground

Being large project with innovative tunnel formwork system, a few challenges, learnings faced by
project team are presented here

e Due to COVID 19 pandemic and its recurrence from time to time, it posed extreme challenges
on movement of materials/ components, keeping the workforce healthy, intact & isolated.

e Asthework progressed, there have been steep and continuous rise in the cost of raw materials
mainly steel, cement and other materials.

Despite of challenges, the project could be completed in time due to efficient project monitoring,
uninterrupted fund flow and payment to the agencies, quick query resolution and good project
management at all levels i.e. agency, state and centre. Success of the project can be attributed to the
following:

e Efficient Project Management.

e Timely approvals of statutory requirements by State Government including release of state
and beneficiary shares.

e Timely mobilisation and deployment of material, equipment, and human resources.
e Ensuring uninterrupted supply chain of building materials /components used in the project.

e Trained workforce at site for fixing/removal of the tunnel form and placement of concrete
with due safety measures.

e Regular flow of funds from the MoHUA commensurate with the physical progress.

e Third party inspection & monitoring with timely intervention and solutions in case of any
technical or administrative issues.

e Proper coordination of MoHUA, State Government, BMTPC, Construction agency, and TPQA
agency
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Chapter 8:
GRIHA & Aspects of
Thermal Comfort
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8.1 Thermal Comfort

The LHP Rajkot is well planned with 6.3% green area keeping functional needs of prospective
occupants in mind. Dimensions of habitable rooms, Kitchen, bathroom, toilet conforms to the
requirements of National Building Code. Planning takes care of requirements of proper orientation,
air circulation, accessibility and thermal comfort. Thermal Comfort Housing for families belonging
to low- and medium-income group is focused for urban households in India. The design of the
new affordable housing must ensure acceptable level of thermal comfort for the occupants without
the use of air-conditioning, which majority of the occupants are unable to afford. A proper design
of building envelops to generate the required thermal comfort in affordable housing is a critically
important.

The LHP in Rajkot constructed with Monolithic Tunnel formwork technology (Figure 1) has been
planned and constructed with such specification and layout which would give better thermal comfort
compared to conventional construction. GIZ was assigned the task of studying aspect of thermal
comfort in LHP project.

Figure 1 Tunnel formwork at LHP, Rajkot

The term ‘thermal performance’ generally relates to the efficiency with which something retains or
prevents the passage of heat. Typically, this is in relation to the thermal conductivity of materials
or assemblies of materials. Materials which are regarded as having a good thermal performance
are those which also tend to be good insulators, i.e., they do not readily transmit heat. In contrast,
materials with poor thermal performance tend to be better conductors of heat and therefore will
allow heat to transmit more quickly.
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In summer when external temperatures can be much hotter outside than inside a building with poor
thermal performance overall, will allow more heat to pass through and so will be hotter inside — than
one with a good thermal performance. The thermal behaviour of a building'’s fabric is also affected
by conditions such as seasonal and temperature changes; daily diurnals (i.e., the difference between
highest and lowest temperatures in 24 hours), the amount of solar gain and shading, incoming
and outgoing heat radiation, water and moisture absorption, air movement, infiltration, pressure
differences and so on. Thermal performance has become a critical consideration in the design of
buildings.

Exact prediction of performance requires a complete understanding of material properties, the
processes involved in the interaction of the material with external environment, and the environmental
factors to which it will be subjected. Test methods can be used to supplement knowledge and
experience in predicting performance.

8.2  Thermal performance of LHP Rajkot vs Conventional Construction

Energy codes for new buildings are an important regulatory measure for ushering energy efficiency
in the building sector. Eco Niwas Sambhita 2018 (Part-I: Building Envelope) was launched in 2018 to set
minimum building envelope performance requirements to limit heat gains (for cooling dominated
climates) and to limit heat loss (for heating dominated climates), as well as for ensuring adequate
natural ventilation and day lighting potential.

The code provides design flexibility to innovate and vary important envelope components such as
wall type, window size, and type of glazing, and external shading to windows to meet the compliance.
LHP Rajkot was evaluated on the parameters of ENS compliance based on the building material and
configuration adopted in the project. The Residential Envelope Thermal Transmittance Value (RETV),
as defined in ENS 2018, for LHP Rajkot has been calculated as 14.32 W/m?K, which is complying with
the minimum RETV value requirement of 15 W/m?K as per ENS 2018.

8.2.1 Methodology for monitoring and evaluation of Thermal Comfort at LHP

On-site spot measurements, dataloggers, comparative graphs, and a comfort chart of ‘Phase 1’
was used to access the impact of the building envelope of LHP, Rajkot on the thermal comfort
performance of the dwelling units (Figure 2). Based on on-site measurement results, there is a
temperature difference (AT) of 4 - 5 Celsius in the indoor temperature (During noon time of a typical
day in monsoon month) of the dwelling unit in comparison to the outdoor temperatures (Figure 3).
Also, the dataloggers study of a corner dwelling unit for a typical monsoon week shows that the dry-
bulb temperature (DBT) of all rooms fall inside the Indian Model of Adaptive Comfort (IMAC comfort)
(Figure 3). This showcases that the envelope of the LHP, Rajkot is thermally efficient when compared
to conventional buildings. Broadly the construction technology is 3 - 4% more comfortable than
the conventional building. Moreover, the peak temperature difference in a summer season is 1.1°C
better than the conventional building.
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Figure 3 On-site spot measurements and dataloggers study showing indoor temperatures
falling under IMAC band
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Figure 4 On-site spot measurements and dataloggers study showing indoor temperatures falling under IMAC band

Key performance features of LHP, Rajkot

Following points highlights upon some of the key features of LHP Rajkot:

Residential Envelop Transmission Value (RETV) is around 14% better than the conventional
case making it 16.67% more energy efficient.
Embodied energy is reduced by 25% due to use of GGBS in cement concrete mix.

Percentage (%) reduction in water use:
o for Concrete- 26.67%
o for Brick Masonry- approx. 70%

In comparison to a typical building built in Rajkot, the estimated electricity saving in LHP
Rajkot due to less construction time and advance technology used is estimated to be 2.15
Lacs kWh. This accounts to INR 15 Lacs savings in terms of cost'. Typical saving is 4.72 kWh/
Sgm compared to building construction using conventional method.

This translates into a total carbon mitigation of 6.97 metric tonnes of CO2 emissions.

The real time monitoring results clearly shows that the thermal performance of LHP Rajkot is better
than a conventional building.

8.4

Rajkot

Comparative analysis of building envelope between conventional building vs LHP,

This section highlights upon the building envelope comparison between a conventional building and
the Light House project in Rajkot.
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The Table 1 & 2 below include the comparison of the building envelope components for a conventional
construction versus the specifications of the LHP Rajkot.

Table 1 Envelope Components — Conventional & LHP

wall

Components Conventional Building | LHP Rajkot
(Conventional Case) (LHP Case)
Wall material 230 mm Burnt Red clay brick | 200 mm Autoclaved Aerated Concrete

(AAC) block

Roof material

150mm Reinforced Cement
Concrete (RCC) Slab and
China mosaic

160mm Monolithic RCC slab with water
proofing and China mosaic

Window Glass & frame

Steel frame with 5mm clear
glass

Unplasticized Polyvinyl Chloride (uPVC)
frame with 5mm clear glass

Table 2 (a) Conventional Construction Envelope Details

Envelope Conventional Case - Construction .
. . Section U Value*
Type Configuration
Interior Surface Film resistance + Internal
Wall Cement Mortar (12 mm) + Brick Wall 197 W/
(230mm) + External Cement Mortar (12 m2K
mm) + Exterior Surface film resistance
Interior Surface Film resistance + External
Roof Cement Mortar (18mm) + RCC slab grsmwesme | 2.78 W/
(150mm) + Internal Cement Mortar (12mm) | oy | maK
+ Exterior Surface film resistance
Fenestration & | Steel framed Single Glazing Unit (SGU) with 6.2 W/
Glazing 5mm glass, SHGC = 0.84, VLT = 0.89 | m2K
Void Assumed SHGC = 1, VLT = 1 7W/m2K
RETV Residential Envelope Transmittance Value 16.64 W/
(North-South Blocks) m2
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Table 3 (b) LHP Rajkot Construction Envelope Details

H *
Envelope LHP Case - Construction Configuration Section U Value
Type
Interior Surface Film resistance + Internal
Wall Cement Mortar (10 mm) + AAC Block 0.68 W/
(200mm) + External Cement Mortar (30 m2K
mm) + Exterior Surface film resistance
Interior Surface Film resistance + RCC
Roof slab (160 mm) + screeding (55 mm) + 2.74 W/
External Cement Mortar (50mm) + China m2K
mosaic + Exterior Surface film resistance
Fenestration | uPVC framed SGU with 5mm glass 59 W/
& Glazing thickness, SHGC = 0.83, VLT = 0.89 m2K
Void Assumed SHGC = 1, VLT = 1 7W/m2K
RETV Residential  Envelope  Transmittance 1432 W/
Value (North-South Blocks) m?2

* Thermal transmittance (U-value) of materials is referred from Eco-Niwas Samhita 2018 (Energy
Conservation Building Code for Residential Buildings), Part I: Building Envelope.

LHP Rajkot is constructed with AAC blocks for the wall and RCC slab, concrete flooring is used for the

Roof and UPVC frames are used for the windows.
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8.5 Embodied Energy and Carbon Mitigation

Embodied Energy is the sum of all energy used in the construction process from the extraction of raw
material, manufacture of material, fabrication of product to their transportation and installation of
buildings. Cement and steel are the major contributors of embodied energy in building construction
in LHP Rajkot.

The construction in LHP, Rajkot is having a lower embodied energy as compared to the conventional
building, which is built primarily with brick, mortar, concrete, and steel. Ground granulated blast-
furnace slag (GGBS) Cement has been used in the construction of LHP Rajkot, which has many
advantages including improvement of workability, durability and strength of concrete. In the
construction of LHP, there is a direct replacement of 30% of cement has been done by GGBS, which
reduces the overall embodied energy by a minimum of 25%.

Sustainable intervention like cement usage reduction through GGBS, electricity usage reduction
during construction time has led to significant carbon mitigation as well from the construction of LHP
Rajkot. It has been estimated that the total carbon mitigation is around 6.97 metric Tonnes of CO,.

8.6  Electricity demand reduction during construction

Advance construction technique is vital for new age India and if not practiced properly leads to
higher energy use at the construction site. In LHP Rajkot, the same was avoided in two ways:

1) Better Layout planning and less movement of fluids,
2) Less construction time due to faster crane operated tunnel formwork technology.
3) Optimized resource planning and utilization.

Overall estimated savings achieved using the monolithic tunnel formwork technology in LHP Rajkot
are:

2.15 lacs kWh savings of
construction electricity at LHP
Rajkot when compared to a

6 to 10 months less construction

time

coventional muiti storey
building in Rajkot

8.7 Inferences

The Light House Project at Rajkot was monitored for thermal comfort for a week in monsoon month.
During this period the spaces were thermally comfortable according to the India model for Adaptive
Comfort (IMAC) model. A temperature difference of 4 - 5 degree Celsius in the dwelling units was
observed during on-site spot measurements study indicating better thermal performance of building
unit when compared to outside temperature.

Additionally, the construction technology used in the project showcased 25% reduction in Embodied

Energy by using GGBS in the concrete design mix. Further, shorter construction time leads to 2.15
lacs kWh energy savings and 6.97 metric Tonnes of CO, emissions.
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It is inferred with the real time performance monitoring, that the LHP Rajkot construction provides
better thermal comfort compared to a conventional construction, due to the selection of materials
with better thermal performance and monolithic tunnel formwork construction technique with
dimensional accuracy, correctness in the spacing of reinforcement, uniform protective cover, and
assurance of design strength due to the use of design mix concrete having minimal water-cement
ratio which ultimately results into the durable structure.

8.8  GRIHA Affordable Housing (GRIHAAH) Rating

Light House Project Rajkot aimed for GRIHA Affordable Housing rating. The rating mainly focuses on
sustainability in the affordable housing segment.

The site visits by the GRIHA officials for monitoring the implementation of the claimed green
measures were undertaken on the site. GRIHA (Green Rating for Integrated Habitat) is country’s own
green building rating system and significant strategy in the National Mission of Enhanced Energy
Efficiency to reduce emission intensity of its Gross Domestic Product (GDP) and is an integrate part
of our nation’s mitigation strategy for combating global warming and climate change.

The rating variant called ‘GRIHA for Affordable Housing' is aligned to PMAY-U. The rating evaluates
the environmental performance of residences holistically over its entire life cycle. The rating thus
provides a definitive standard for what constitutes a ‘green building’ as it is a dedicated assessment
cum rating tool, and pre—fed calculator system. The GRIHA Affordable Housing (GRIHA AH) system
is a 100-points system consisting of 30 criteria. The criterions are divided into 6 broad sub-groups
of site planning, Energy Occupant Comfort, water saving, wastes Management, Sustainable Building
Materials and social aspects, while emphasizing on the following aspects:

> Low Impact Design

(Light coloured external surfaces to reflect solar radiations- Buffer spaces in unfavourable
orientation, Shadow Analysis, massing of the building)

Reduction in air and Soil Pollution during Construction
Envelop of Thermal Performance

Occupant Visual comfort (day light)

Efficient Lighting

Energy Efficient Equipment

Renewable Energy

Energy Metering

Efficient Use of Water during Construction:

Optimization of building & landscape water demand:
Water Reuse

Water Metring-

vV VvV ¥V V¥V ¥V V¥V VY V VY V VYV V

Construction Waste Management
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Post Construction Waste Management

Reduction In Environmental Impact of construction
Use of Low-Environmental Impact Materials

Use of Recycled Content in Roads and Pavements-
Facilities for Construction Workers

Universal Accessibility

Proximity to Transport and Basic Services

Additional Measures, if any

Different levels of rating (1 star to 5 stars) are awarded based on the number of points earned. The
minimum requirement of points is 25. The Rating threshold is as given below:

SI. No Points GRIHA AH Ratings
1 25-40 1 Star *
2 41-55 2 Stars **
3 56-70 3 Stars ***
4 71-85 4 Stars ****
5 >86 5 Stars *****

The above framework is being used for evaluation of LHP Rajkot for GRIHA rating. Based on monitoring,
data collection, visits & interaction at the site by the GRIHA team, report submitted by the agency,
LHP Rajkot project was evaluated for GRIHA rating and was awarded **** rating.
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Chapter 9:
Live Laboratories:
Knowledge Dissemination
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9. Live Laboratories

To facilitate mass replication of these new-age innovative technologies, Ministry of Housing and
Urban Affairs (MoHUA) has started nationwide trainings and pool of experts' initiatives.

The Light House Projects (LHPs) are being promoted as Live Laboratories for different aspects
of transfer of technology to the field which includes planning, design, production of components,
construction practices and testing. These six ‘light house projects’ are serving as live laboratories
for evaluation, assessment, certification, standardization, skill development leading to adapting and
mainstreaming these technologies in India.

The primary goal of making these LHPs as Live Laboratories is to encourage large scale citizen
participation and create technical awareness for on-site learning, multi-stakeholder consultation,
find ideas for solutions, learning by doing, experimentation and encouraging innovation, thereby
mainstreaming the globally identified proven innovative technologies under GHTC-India in Indian
context.

PRINCIPLES

Site Visit Pros & Cons Economy of Scale

Demand

Availability of
Materials/ Skilled
Manpower

Exposureto Suitability/Safety

Technologies/ B
Materials/ CeRtiasor :
Processes Speed/ Quality

Technical Availability of

knowhow Materials Logistics

9.1 The Technograbhi Initiative

MoHUA launched an Online Enrolment Module for all stakeholders to register themselves to visit
these pilot projects to learn the use of latest innovative technologies, innovate and adapt as per their
local needs and contexts as TECHNOGRAMHIS of new construction technologies.

R Target Group :-
| i Tﬁgy J:‘;ﬁﬂi.ﬁi:ﬁ 5 ﬂ!.,"ll Faculty & Fezesrc Shudeatz
EEC[&HUER&EHS ' 0 B fechnil rofessional
Change Agents uflﬂfﬁ::h;:n mum i 'ﬁl Centralé3tatesfULB Oficlal;
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ﬁ Hullders! Developers
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To facilitate mass replication of these new-age innovative technologies, MoHUA started a nationwide
trainings and pool of experts’ initiatives - TECHNOGRAHIs. It includes faculty and research students,
technical professionals, Central/States/ULB officials, construction agencies, builders/ developers,
start-ups/ entrepreneurs/ innovators, and other concerned stakeholders. So far, close to 36,000
stakeholders have enrolled themselves and have visited the LHP sites or have received training
through different mediums. They are being exposed to the innovative construction technologies
through onsite activities as well as through offsite Workshops/ Webinars, Webcasting, Mentoring on
Technical know-how/Module etc.

Ihank yoa TECHHLIGRAHIS

1.325+ 7998+ @ 5 109+ b Ly

LHP Agartata LHP Chenrai LHP Irchare LHP Lucknaw LHF Rajkot LHP Ramchi

Technograhis are Change Agents of innovative and sustainable technologies who will bring about
technology transition in the construction sector for its adoption & replication in the country. They
will act as catalysts to transform the Urban Landscape for New Urban India to fulfil the vision of
AatmaNirbhar Bharat. Concerned stakeholders can enrol themselves as TECHNOGRAHIS through a
simple online procedure available at https://ghtc-india.gov.in/.

9.2 LHP E-Newsletter

The monthly E-Newsletter of LHPs captures the progress of the projects at each LHP location.
Technograhis and other stakeholders get updates about the sites through the write-ups, photographs
which subsequently helps in knowledge dissemination. The Newsletter also promotes a healthy
competition among the six states regarding the progress of each state as it specifically covers the
progress made at the LHP locations with photographs and a detailed summary of the work being
done. The Newsletters can be downloaded from https://ghtc-india.gov.in/Content/eNewsletter.
html.

9.3 GHTC-India website

MoHUA through BMTPC has made available a vast collection of knowledge material and engaging
learning content for the Technograhis on GHTC-India website. The six LHP State-specific e-booklets
have also been uploaded for structured information about each site. They give an idea about the
technical specifications, an insight into each technology and other details. These booklets are one-
stop guide for technocrats for information exchange. The Technograhis e-learning modules which
have detailed videos on description of technologies and the construction process. These are also
supported by FAQs and inputs from various experts in this field. Compendiums on indigenous
building materials, innovative technologies and prospective emerging technologies are also available
on the web.
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9.4  Webinars & e-courses for Technograhis

Technograhis are exposed to the innovative construction technologies through onsite activities
to learn different phases of use of innovative technologies in LHPs as well as through offsite
Workshops/ Webinars, Webcasting, Mentoring on Technical know-how/Module etc. To further
foster an environment of research and development in the country, MoHUA initiated ‘e-Learning
sessions and webcasting of LHP’s construction process’ to widespread the knowledge about the
technology, construction process, sustainability, and mass-cum-fast construction to TECHNOGRAHIs.
The main purpose of conducting these webinars/training sessions was to create awareness of the
different technologies used in the construction of Light House Projects through technical session and
webcasting of work at site. Series of webinars on LHPs including of Chennai created awareness of the
different technologies used in the construction of LHPs through technical session by domain experts
and live webcasting of work at site.

Lot . Particl penm (1 28]

LIGHT HOUSE PROJECT: LIVE LABORATORIES

WERINAR SERIES: e-leaming & webeasting of LAPs for TECHNOGRARIS

Harch - Novamber 2022

R ST T DL SR A P LR el SRR TR T
e riccony oo e o, e il TR e T e e cr e 1 1 TR

Wekinar Sesslon #05 at Light House Projest
Chennal, Tamll Wadu

D * 504 003, WhieSrich thas | T 15200 - 13:00

M S Teaherzioszan o @3 @ % P B X - 32 P TR N o 1) Tt

Webcasting on LHP Chennai in progress

9.5 RACHNA-Resilient, Affordable and Comfortable Housing Through National Action

MoHUA in partnership with GIZ and BMTPC conducted 75 trainings and capacity buildings events
under the name RACHNA under Azadi Ka Amrit Mahotsava. These RACHNA trainings were attended
by over 5,000 participants across 30 cities. The focus of these trainings is on creating awareness
among stakeholders on thermal comfort, its necessity in the affordable housing sector and ways
to achieve it. The training programs delivered in-depth knowledge on thermal comfort, material
influences, and its relationship with building physics.

Particularly on LHP Rajkot and the innovative technologies being used, series of trainings were

conducted with multi-stakeholders with an aim to spread the technical awareness on the use of
technology and the process of construction. The details are as follows:
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No Training Completed Date Location
Training on emerging construction 10 May 2022 Ahmedabad
1 | technologies for thermal comfort for
officers
5 Training on emerging construction 12 May 2022 Rajkot
technologies for thermal comfort
Vocational Training 17 & 18 May 022 Rajkot
4 | Vocational Training 02 & 03 June 2022 Ahmedabad
Awareness drive in architectural college 09 & 10 June 2022 Vadodara
6 Training on emerging construction 22 June 2022 Ahmedabad
technologies for thermal comfort
Vocational Training 30 June & 01 July 2022 Ahmedabad
8 | Vocational Training 07 & 08 July 2022 Rajkot
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Photographs: Glimpses of Trainings and Capacity Building Sessions




Photographs: Glimpses of Trainings and Capacity Building Sessions
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Photographs: Glimpses of Trainings and Capacity Building Sessions

T tond '1"_‘

Sonnniing




Photographs: Glimpses of Trainings and Capacity Building Sessions
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Photographs: Glimpses of visits at LHP sites by Officials/Technograhis
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Photographs: Glimpses of visits at LHP sites by Officials/Technograhis

141



Photographs: Glimpses of visits at LHP sites by Officials/Technograhis
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Photographs: Glimpses of visits at LHP sites by Officials/Technograhis
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Photographs: Glimpses of visits at LHP sites by Officials/Technograhis
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9.6 Social Media and other Outreach activities

The online enrolment module for Technograhis for site visits has evinced enthusiastic participation
from across India, especially from several institutions and organisations. The initiative has created a
platform for students, professionals, practitioners, construction sector stakeholders and others to en-
able them to learn about government scheme, implementation process, construction activities and
other frameworks for future application and implementation of housing programmes.

Details about the programme particulars, workshops, LHP site visits by Hon'ble Ministers, Govern-
ment Officials, Technograhis and other stakeholders have been extensively shared on social media
platforms for wider outreach and dissemination. They have been documented on social media han-
dles such as Twitter, Facebook (English & Hindi) and Instagram of Housing for All Division. The posts
are simultaneously shared on GHTC-India handles, operated by the HFA division.

The YouTube channel has videos of progress of the housing project and other related clips. More-
over, the same videos and progress made at the sites are shared simultaneously in the form of cre-
atives and live photos on social media accounts.

Details about RACHNA initiative of MoHUA, LHP webinars have also been shared extensively with
participating links. The LHP webinars are hosted live on YouTube channel for outreach activities. Ma-
jor milestones related to all the activities on sites have been shared online.

The details of IEC campaign and social media activities including on Twitter, Facebook, Instagram
etc. has been documented as Annexure-3.
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Annexure - 1

Statutory Approvals and NOCs

«ws  Rajkot Municipal Corporation

s Krishna nagar Civik Canter,
. Guruprasad Chowk, Nr. Dashi Hospital,
Gonadal road, Rajkot-360004 (Gujarat)
Ph; 0281 2965248

No. : RMC/Awas/Tech-377 " Dale ; 22-08-2020

Te.

Executive Director

Ruilding Malerials & Technology Promotion Coumci
Cure 5A, 17 floor

Indie Habitat Center, Lodhi road

Rew Delhi 110003

Sub : Construction of 1144 EWS Units at Light House Project (LHP) $ite al Rajkot,
Gujarat under Globa! Housing Technology Challenge = Indis ¢GHTC-Indiz)
Raf : Your Letter No : BMT/LHF/Rajkot/2020. Dated 18-08-2020

Dar Sir,

In reply w your letter subject and ref above, we have incorporated all observation ns per
local ‘norms of GDCR 2017. GDCR has all provisions required fire sysiom which fulfll
requirtements during fire and emergency. It is confinned that there is no need o provide gushage
shaft type solid waste management system in highrise apartment. Rajkot Municipal Corperation
has heen providing door ta door service of collection of garbage, [t is ilso confirmed that the fire
hydrant provided at mid lending of staircase and the same is senctioned by Town Plunning
Department of Rajkot Municipal Corporation as per GDCR Nowms, GDCR does not ask for
sparate provision of shafi for fire. We are hergby submitting approved dmwwgs showing all the
required and admissible modifications. made by agency under intimation of Rajket Municipal
Corporation. Submitted for further necessary procedure.

Thanking You,

e
Cify Engineer (Sp.)

Rujlkot Municipa! Corporation

Copy submitted to :
- Project Specialist, Affordable Housing Mission

[\ Zena 5ol Bt
2ol
2§ piG&2o o
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RAJKOT MUNICIPAL CORPORATION

Smart Cit,
Dr. Ambedkar Bhavan, Dhebar Road
Fire & Dmergency Scrvice
j RAJKOT - 360 001. -
[R.M.C.F.E.S.N0.NOC.181, Date:-02-07-2020, |

T,

Name of Work: - Proposed Construction of EWS — 1l Hauses Under Light House
Projectz (LHTS) At Rajlkot,

Chvner: - Rajkot Municipal Corporation,

Nodal Ageney; - AHM Gujarat,

1144 EWS Units Building Wing: - 1 Ta 11,

Location: - Opp. RMC Drainage Pumping Station, Raiva Road,

Rajkot.

-2 PROPOSED FIRE NOC ::-

Reference No, LRMC/TF.B/NOC/E.No.47, Date:-02-06-2020, ;
Name of Work ;- Proposed Construetion of EWS — 11 Houses Under Light Housc %
Projects (LHPS) At Rajkot, Owner: - Rajkot Municipal Corporalion, Nodal I
Agency: - AHM Gujarat, 1144 - EWS Unils Building Wing: - 1 To 11, Location: - |
Opp. RMC Drainage Pumping Station, Raiyn Road, Rajkot, Use of Building :- i
Residence, Commercial, Community Hall, Rev.Sr.No.318/P {Raiya), Ward :
N, T.P.5.No.32 {Raiya) — Draft, (.P.No.61, F.P.No.63/10 — Old (As Per Draf g

TP Skim), Building Floor:- G.F. + 1" Floor Tv 13" Floor, Stair Room, All Wing
Height of Building :- 41.90 M. Arca Table :- Net Plot Arca = 18184.76 sq.mt, -
E.S.L Lsed = 6236882 sq.mit. / 39599000 sq.mt, = 1,575 < 2.70.

= 8 YA

MNote: - Tire & Safety measurcs plan must be submitted belore slaring the
construction work general guidelines are as under,

The proposed building is proposed to be provided with fire protection
arrangements such as hose reel House, wet riser, vard hyvdrant, automatic

P
T

sprinkler system in basement and manual call peint provision at upper floors of El
each building block, Separate Underground water storage tank 1,00,000 Cor the i
E Ruilding & Overhead tark 20,000 for the building. Fire Pump 3200 LPM. und

head of 30 miters. in each Building 15T standard Silent D.G. set must be mect
with requirement of occupier consumptions & Connection of DG should be
given 1o tire fighting pump & ALARM SYSTEM & LIFT af the Building of i
each block, portable fire Extinguishers installation as per req. Bmergency Exil 9
Glow sing, Fire lift Provision ete.

There is no objection 1o this department for the construetion of the said High
rise building subject to the compliance of the following fire safety condition,

1. Main cntrance shall be adequate width 1 allow easy access to the fire
fighting appliance and in no case it shall measure less than 60 m. The

B s
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1.

Entrance gates shall fold back against the compound wall of the
Promises thus leaving the exterior access way within the plot free for
Movement of fire service vehicles. If archway is provided over the
main entrance than the height of the archway shall ot be less than
4.5m., Access way of 6 m. wide all around high rise block shall he of
hard surface capable of taking the weight of the fire engine up lo 435
tones and always shall be free from every hindrance parking cte. for
easy movement of fire/emergency vehicles,

FXIT REOQOUIREMENTS:- Exit requirements shall meet in accordance
with provision as per building bye laws clause 16. Widith of the main

slaircase in building shall not be less than 1.23 m. The treads shall be of

non slip lypf-

unubblrucltd 1'.:;1:- ot exit ‘[rmfcl fromn ﬂnd nhuli open towards means ol

escape which is away from but shall not obstruet the travel along any
exit, No door when opened shall reduce the required widrh of staircase
corridor / passage way. The width of fire escape staircase shall not he
less than 100 cms.

All exil and exit way marking signs shall be illmninated and wirsd to
independent circuit supplied by alternate source of power supply.
Wiring for the illuminated signs must ke laid and protected so that it
cannol get involved in tire.

VENTILATION:- The building shall be provided with ztd(‘quam
ventilation, The provision of lighting and ventilation shall be strictly in
accordance with part-VIII Section-L or National building code of India
EMERGENCY POWER SUPPLY: The stand by electric gencrator
shall be installed of adequate cap. (o supply power co staircase and

corridor lighting circuits, exit signs and lire pump in case of failure of

nermal eleciric supply. The generator shall be capable of taking starting
gurrent of all the machines and eircuit stated above simultancously and
generator must be automatic In action.

Mon Combustible material shall be used for construction of the building,
Raised floors and [alse ceiling shall also be of non combustible material
including structural support mermbers.

ELECTRIC WIRIMNG:- The electrical wiring shall be provided in metal
conducts. Minlalure circuil breaker and carth lcakage circuit breaker
t.hall aleoy be installed.

in the complex as marked an the pldmg. th ﬁ.—plLIllb]IIFIpII[ through tube
well or from the town main shall be ensured 3200 LPM/ ta aveid
stagnation of water in stalic tank the fire tank and passes to a domestic

tank. This shall conform part-IV. An additional water storage tank of

cap. Shall also be provided on the terrace.

STATIONARY FIRE PUMP:- One no. of electrical deiven pumping act
automatic in operation of LPM cap. Shall be provided at the farthest
point.  The standby dicsel driven pumping set positive suction.  The
eleclric connection far fire pump shall be dirser fram the meter board il
shall have no on/off switch in between, The pressure should be
maintaining 3.5 kg, at Top most hydrant's conneclions,
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11,

14,

—_—
L

16.

WET RISER:- All Units Wet riscr shall he provided in the blde. which
shall extend from the basement to the terrace flonr.  The intemal

hydrants,

The wel riser system and landing valves shall conform to is: code ol

practice.

11 - Way fire brigade inlets shall be provided in the block wet riser.
ITOSE BOX:- A hose box near each internal hydrant shall be provided
comprising of 2 X 13m. Length of 03 mun. rubber lined hose conforming
ta 1S GO3-1984,

HOSE REEL:- A hose reel near each internal hydranis containing 30 m.
ol length ol 25 mm. bore erminating into shut ofT nozzle of 08 mumn.
Outlet connacted directly to down comer shall be provided. This shauld
conlorm to As per Lalest Ls:

PORTABLE FIRE EXTINGUISHERS: - The portable lire extinguishers
al 4kg ABCDCP and Caoz 4.5 ko type shall he provided and marked on
the plans., The numhber of the fire exringuishers may have tw be
increased later when the lavout of the partition ete. in and maintained in
accordance with IS: 15683

All vertical cable duets/shafts and electrical niches on various floors of
the building must be continuously monilored by fxed temperature heat
detectors conforming to BIS Code of practice.

AUTOMATIC ALARM SMOKE DETECTOR HEAT DETECTOR
GAS DETECTOR:-Should be fixed installation system should be
reception to basement, theater banguet area, lobby area of all floor, all
Foom's per regquirement for rizk area (1.e NBC code).

SMOKE VENTIMNG SYSTEM:-The svstemm shall be provided in the
upper floors af Telephene Exchange building as per relevant code of
metice

b_lﬁjilﬂliLJ;l{ J\blnLLL;‘allUHb -Autocmatic sprinklc:rs shall be
installed in the basement building area. Flow alarm switch/gong shall
be incarporated in the installation for giving provided near the testing
facility. The entire system including pump capacily and head size of
pipe net work, office size, source of water supply, provided in
accordance o relevant code of pracucerelevant rules [ Qe as TAC
Rules / NFPA Code ). Fire Services inler shall also be provided al
ground floar level.

MANUAL CALL POINTS:- Manual electrical call |1m|:L~‘1 al suitable
locations on cach floor of building shall be instalied confooming o K-

ILLL Of the unified building be laws,

AR CONDITIONING SYSTEM:- Following points must be ensured in
respect of the air conditioning svstem :

The ceiling and all its fixtures must be combustible material.

Wherever Lhe duets pass through walls ol (oors the opening around the
ducts must be sealed with fire resisting material.  Air ducts must nol
pass through the staircase enclosures.
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27.

28

The gir filters of the air handing units must be of non combustible
maicrial.  Air handling units must not be used for storage ol zny
handling material.

Fire dampers shall be provided in the ducts.

Escape roules like slaircese, corridors must not be used as return air
passage :
LIGHTING  PROTECTION:-The  lighling protection  system. s
vonlorming to IS: 2309 shall be provided in the building.

LIFT GROUDSDING SWITCLLE-The lifts must be cquipped with ficeman
switch so that it is pussible o ground all lifts during a fire emcrgency.
In case of failure of normal supply it shall automatically teip over 1o the
Alternale supply. Suitable arrangements such as providing slope in the
floor of lifi lobby shall be made to prevent water during fire fighting ele.
at any landing room cnlering into the lift shaft. All other conditions as
laid down in NBC Part - IV (I>-1.5) shall also be followed.

COMNTROL ROOM/STCURITIY ROOM:- The control room ¢ security
room on the entrance of ground level with communication system o all
floors and facilitate for receiving messages from different Moors
Details of all floor plans along wilh the detail of firefighting equipment
and nstallations shall he maintained in the contral room, _
HOUSE KEEPING:- To prevent the fire hazard. good housckeeping
both inside and cutside the building shall be swrictly maintenance by
MTNI. authorities. The periodic inspection and maintenance of under
Hoor space and false ceiling shall also be carricd oul Lo eliminate the fire
risk,

GENER AL~ The fire prevenuon/fire safety measurcs rccommended
above cannot be effective unless these are backed hy the administrative
measures and the building, including the maintained in the top condition
at times.

Ihe building or part there of shall not be occupied unless compliance is
ensured.

All the fire fighting system should be in accordance with the provision
ol Bombay provineial municipal corporation Act. 1949 and National
Building code At

Note:- { After completion of above fire fighting system installation work and

Copy to ;-
1.

— i B R e T T T T T T 4 g P B ey e T o e
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On The basis of Inspection of Chicl Fire Officer NOC will be issucd.

e Hre Officer
Fire & Emergency Scryices
Rujkot Municipal Corporatinn

1.P.0.
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STATE LEVEL ENVIRONMENT

S. M. SAIYAD, 118 IMPACT ASSESSMENT

MEMBER SECRETARY AUTHORITY
SEIAA (GUJARAT) GUJARAT
Government of G:L_iaral: i
No. SEIAA/GUJIECTS 112 . BY R.P.AD
a /ECr8(ay1 T Ls2020 pate: | B FEB 2020 BYRPAD

Sub:  Environment Clearance for the Building Consiruction Praject undar Pradhan Mantri Aavas Yojana at F.P.
Ne. 6310, T.P.5. No. 32, Raiya, Rajkat proposed by Rajkot Municipal Corperation. Construction project
in Category 8 (a) of Schedule annexed with ELA Notification dated 14/05/2006.

Ref:  Your Proposel Mo, SIAMGJIMIS/ 11174720149,

Dmar S,

This has reference ko your application alsng with Form.l, Form-1 A dated 22M0/2018, seaking Environmenial
Clearance under Ervironmeni Impacd Assesamcnl Matification, 2006, The project was schedubed for hearing in tha SEAC
meeling held an 2511/2019, The project proponent subrmitted additional information ! documends vide letter dated

23020 w the SEAC.

The proposal i for Emiranmental Clearance for the Building Gonstruction Project under Pradhan Mantri Savas
¥ojana at F.P. No. 8210, TP.S. No. 32, Ralya, Rajkot proposed by Rajkot Municipal Corporation. Thiz is a
propased building construdlion praject having plot area of 38,380.0 m® amd the proposed FSI area of lhe projec! is
6056310 m? with proposed bulll up area of 77,244.75 m. As the bullt up area is 220,000 m® and <1,50,000 rri®, It Falls in
Ihe calegory Bia) of the Schedule of EIA Nodification, 2006

The prejact will comprise of 13 numbers of buildings. No. af Blocks: 13. Scope of buikings/blocks are: 11 buldinga:
greund floor + 13 flaors; 2 buildings: ground flaor + 1 floar and Mo.& size of Residential Units ara: 1,144 units and MNo.d

size of Commerciat Unds are; 14 unils,

The project aclivily is covered in 8{a) and falls in Calegory ‘B, Since the proposad project i in itam noG of the ELA
nolification, 2006, #t dogs not need Public Consultation as per Para 7() Il Slage (3} {d) - Public Consultzticn of ELA
Molificalian, 2006,

The SFAC, Gujarat had recommended the projeet vide their letter dated 27022020 o grant Environmenlzl
Clearance to the SEIAA, Gujarat basad on the decision Laken during SEAC meeting held on 2801/2020. The proposal
was considered by SEIAA, Gujarat in ils mesfing held on 04022020 st Gandhinagar. After careful consideration, the
SEIAA hereby accords Enviranmental Clearance 1o abive project under the provisiang of EMA Maotification dated 1"
Saptamber, 2006 subject Lo the compliance of the following candilions.

&, PROJECT SPECIFIC CONDITIONS:

A1 COMSTRUCTION PHASE:

1. Frash water requiremant durdng the construction phase shall be 15.0 KLiday and It ghafl oo met from the wale
supply system of Rajkot Municipel Gorporation (RMC) Ko ground water shall be apped during the consiruction

P phase.

f-'::‘-:ﬁ'\ ‘Fﬂy_dﬂ},'-ge\ Sewane generalad during lhe construction phase shall be disposed off through drainage ne of RMC,
) o

;
&
Ly 2 GPERATICN PHASE:
= SE ATER
i, Tolal water requrerment during the operaticn ghase shall be 870. O Kliday, out of which fresh requirsment of
‘}4} §40.0 Kliday shall be mel through water supply system of Rajkol Municipal Cerporalion (RMC) and e
f‘lg P ey remaining 234,65 Kliday of water requirement shall be met through Iresled sewage from Cammon STP of
Office: Gujarat Pollution Contrel Beard, "Faryavaran Bhavan”™ secler-10 A, Gandhinagar-152010 Page 1 of &
Phome Mo_- (07%9) 232-32152,232-41514 Fax Mo.:-{079) 272-22754
E-mail - maseinapj@amail com, Website:- VW SIS, 2 jarat. gov_in
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Rajkot Muneipal Cerperation. Mo ground watar shall ba tapped during the operafion phase, Malering of Iha
wiater shall be done and Its recards shall be maintaimed.

4. Sewage generation during the operation phasa shall be G92.28 KLiday and il shall ba sand ta the Common 5TP
of Rajkat Munizipal Corporation for Ireatmenl

5. Treated sewage, from the common STP of RMC, conforming lo GPCB norms shall be wilized wilhin premises
foni gardermirg & llushing purpose at the maxumum exbenl possible,

4. A proper loghook showing the treated sowage ulilization within premises shall ba maintained and fumished o
the GPCB from tima to fime.

7. Dusl plumbing system with separate lanks and fines shall be provided for utilization of treated sewage for
Tlushirg.

8. Mo bere well shall be constructed and sxisting bore wellis, if any. shall be either sealed or converlad inte the
recharge well.

2. Reain water harvesting from rooflcp and paved areas and ground water rechargs thiough 16 nos. of percolation
wlls shall be camied oul as per he deteils submitied, Before recharging the run off, pre-traatment must be done
o remowve suspended mattar.

111 !- L. G. sat {1 x 230 KVA) proposed as backup power shall be of endosed type and confirm 1o prescribe
slandards undar EPA rules. Nacassary acoustic enclosures shall be provided st diessl generator sef to mitigate
Ihe impact of nose.

11. The exhaust of the D. G, Set shall ba at keast 3 m above rool lap.

12. The gasecus amissions from the DG, Sels ehall conform to the slandards prescribed under ERA rules as
amended from Iima to time. At no lime, the amission favals shall go beyond the stipulated standards.

A 2.5 S0LID WASTE:

13, The salid wesle generated shall be properly collecied Bnd segregsated at EoUITE. Thn bloungradablu wasle shall
by converted inlg useful end product by resting it into e proposed onsite En'qam: Waste Comnerior and the »
recyclable waste shall be sold to vendors whercas Ine other garbage shall be disposed off properly as per L
provisians made Dy the Rajiot Municipal Carporalion (RMC) &,

14. Fira fighting facilitics lixe fire extinguishers, hose reel, wet rigsr, manually cperated alechic fire alamn
smoka detectors, underground water storage tanks — 3 x 100 KL capacily els. shall be installed. etc. shall |
provided as proposad. s

13, All the simircases and liftis shall opan aul at ground level from the highest point of bullding (with access fn:m :H
each foor} for emergency evacuation. Two sigincases shall be provided in each bultding having fioor area mone
than 530 m* en 2ach flaor,

16. Clear perphera’ margin space of alleasl & m, excluding the width for tree plantation, shall be provided for
uncheiructed & sasy movement of vehicles In case of emergency.

425 PARKING | TRAFFIC COMGESTION:

17. Minimum parking spaca of 9,480.07 mf |5,431.84 m” in hallow plinth + 4,028.23 m° as apen surface parking]
shall be provided as proposed.

2E ENERGY CONSERVATION:

18, Energy consanratian mageuras viz maximum use of natural ighting through architeotural design, energy eficient
maotors & pumps, salar ighte in open & landecape areas — 50 salar etreet lights, use of aerated blocks & RMC,
use of LED highling firtures and ow voltage lightng, roof fnp eolar panels of capacily 411 KW etz shall he
implemented as progosed.

2.7 CGREEM BELT :

18, Green balt area of 4,515.27 m” comprising of 3,176.40 m? Iree eoverad area with 820 haee wilhin pramises shall
b davelaped as proposed. The other open spaces inside the plot shall be suitably landscaped and coverad with
vegatation of indiganous 'es specias.
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B, GEMERAL COMNDITIONS

B1. PRE =CONSTRUCTION AND CONSTRUCTION PHASE:
20. Environment Management Cell shall be formed, which shall supemnvise and monitor the environment nelated

aspects of the preject during consiruction and operational phases in addition 1o observance of Gujarat Building
and other Consruction Warkers'(Regulation of Employmeant & Conditions of Service) Rules 2003,

21. Prior permission from the compelen! authority shall ba eblainad for cutling of the existing frass before site
preparaticn work is commenoed

22, Water demand during conziruelion shall be reduced by use of curing agents, super plasiicizars and ather best
construction prachices.

23. Temperary wind shield shall be dena to prevant dust emizsion spreading outeida the project premises. Barricads
of adequate heighl shall be provided on the periphery of the conalruclion site with adeguate signages. Individual
buitding within the project site shall also be provided with baricades,

24. Regular water aprinkiing shall be done in yulnerable areas far contraliing lugl.hrc cmission,

25. Malerial shall be coversd during fransportation fo avoid the lugitive emission,

28. Unifarm piling and praper storage of sand to avoid fugitive emissions shall ba ensured.

27. Slructural design of the project shall stictly edhere to the seismic zene noms for earlhquﬂh;& resilant
slructures.

28. The planning, deslgns and construction of all bulldings shall be such as to ensure safety from fire.

28. The project proponent shall ensyre maximum employment to the local people.

3. Al required sanitary and hygenic measures shall be proviced before starting the conatruction aclivities and to
L prainit@ined throughout the comstiuclion phase,

31. Provision shall be made for housing of construction labor within the site with all necessary infrastructune and
fadilities such as fuel for cooking, mobile toilets, mobie STP, safa drinking water, medical healthcars, créches,
alactricity & vemilation, canteen, rest roams, safa disposal system for garbage, first eid, medicel and emergency
facilities etc. 1o ensure (hatl they do na ruin the exisling emvironmenial condilion. The housing may be in e frm
of lemporary siructures ko be remaved after complation of the projed.

- Adequata personal prolective equipments shall be provided ko the consinuclion workers 10 ansure Iheir saftely

and 1he project praponant shall ensure ite u2age by Ihe ADOLs.

Firat Aid Box shall be made reedily available in adequate quandty ai el fhe times.

Tigining sheall be given 1o 2ll workers on construction safely aspects.

The project proponent shall swiclly comply with he Building and other Construction Warkers' (Regulation of

Employment 8 Conditione of Sendce) Act 1995 and Gujarat rules made inere uncer and lheir subsequent

amandments.

36, The overall noize bevel in and eround e progct arca shall ba kept wellf within the prescribed slandande Gy
provading moise control meesures inCluding acoustic insulation, hoods, s7ancers, enclosuras vibration dampers
et an all sourcas of noise genaration.

A7, Armbienl noiee levels shall conform lo residential standards bath during day and night. Incremental paliution load
on the embienl @i and nose quelily 598l be desely monitored duning construction phass

I, The noise generaling equipments, machinery and vehicles shall nol ha aparated durng the night hours and shall
be maintained propedy 1o avgid generation of high neise cua to wear and taar.

30, Usa of diezal gensralor eels during construction phase shall be siricily wilh scoustic endesuwre and shall
conform to the EPA Rules for air and noise emission standards.

47, Sple disposel of wastewster end municipal sohd wastes geperated duning the constructicn phasa shali ba
ensured.

41, All topsoil excavaled durng construstion aclivily ghall be used in hordiculhural J landscape developiment within the
project site,

42 Construction meterials end debnis shall be properly slored and handbed to awoid negative impacls such as air
pollution and puble nuisances by Blocking the roads and public passages

43, Construction debris shall be reused in construction of roads, levelling the sita atc. Wasta packaging material {iike
weed cement bags, waste papsr, cardboard packing materiall, melal 2oraps ete. shall be sold 1o resyelers or
ghall ba zant (o the nearest municipal solid wasta landfill site

44 Excavaled sarth 12 be genaralad duning lhe censtiuction phasce shall be wtiized within the premisss 1o tha
magimum extant pessibls snd balance quantity of excavaled earth shall be disposad off with the approval of the
competent authority zfler laking the necessary precautions for general safely and haalth aspeets. Disposal of

e e —
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B2, OPERATION PHA

. Main eniry and exil hall be separale and clearly arked in the facibty ;—

the excavated eorth during construction phiasa shall not craate acwerse eftact on nelghbaurng commurilies.
Provisiens of Construction & Demcliior! \ifaetm Managernent Rules-2018 shallbe striclly adherad lo.

ashicles hired for brnging construgtion material &l the eite shall be in gaad conditions and cenform o ap plicable
air and noiea emissicn slandards and shall be operatad only during tay ime gnd non-peak ours.

Project proponenl shall ensure use of pco-friendly buitding matsrials including fly ash bricks, fiy ash paver
tiocke, Ready Mix Concrete [RiC) and lead Iree paints in the project.

Fhy ash shall be used in conslruciion wherever applicable as pef provisions of Fly Ash Motification under the E.P
Bet, 1986 and its subzequent amendments from fime to time.

Use of glase shall be minimal and only oW emissive glass shall be used in tha project 10 reduce the electricity
eoisumption and load on air cenditianing,

SE AND LFE TIME:
Low waiter consuming davices shall ba prowidid. Fixturas lor SROWEns, talles, fwshing and drinking shall be of low

fiow sithar by use of asrators diffusers or pressure reducing devices atc,

& water meler shall be installed on rain water harvasting & ground water recharge well system & complianca
report of the same shell be submitted i concamad authoriling.

Used oil shail be sold anly fa the registered recycler,

Pravieions aof Sold Waste Managsmenl Rukes- 2046 gnall be strictly aghered 0.

Requisite fire fighting facifties as per the requiremant of WBC and Gujarat Fire Prevention and Life Salaby .
ieBsures Acl-2013 along with the rules 8 regulalions made thane under shall be provided.

Underground fire water slorage Lanks and temaca water glomga tenks of adequate capacity shall be provided as
proposad. Adequate provision shall be made Io ensure that waler from the Fire Water Tank shel net be used for
any athar gurpese.

" Dadicgled power hack up system shall be provided in [he cace ol poweer failura & emergency of fire waler

pUIMpS.
First fid Bex shall be mada readily avaiiable in adequate quantity at all the Limes.

Macessary cmemancy lighting system akang with emergency powar hack up system shall be proviced. Furd
necessany aute glow signage at all agpropriale placas shall be arovided 1o guide the people towards
assambly poinis during emergency.

-
at
5
Al

| Sulficent perpheral open passage shall ba keptin the mangin aica for fraa mavement of fire tender! ernarg,eg

wahicle around the premises. Py
The averall noise level in and araund the project area shall ba kepl wal| within the prescribed slandards ‘hﬂ"n
providing roige control Maasures inclading aoustic insulation, heads, sileneers, enclosures vibrations dampens
ete. on all souces of noise generatian including D.GSals The embient noise levels shall confirm 1o Lne
glandards proscrived under the Emisgrment {Protection) Acl and Rules,

The rrea panmarked for he parking shali be wsed for parking ofly. Mo other activity shall be permitted in this

argel.

. Traffic congestion near the entry end exil paints from ‘he rosds adjoining the proposed projact site shall be

avoided. Mo public space including the senice road shall be wed or blacked for the parking.

The prejact propanent shall install enargy efficient devires, appliances, metors, and pumps confarming to he:
Buraaw of Energy Fifickincy norms.

I'he 1ranefarmers and motors snall have minimum eficiency of B5%.

Cnly varisble frequency moler drives snall ba uged in project

Application of solar ensroy shall be incorperaled fgr llumination of commaon ereas, lighting for gardens and
gtraat lighling. In addition the provision for Solar waler healing system shall also be provided.

. Use of glase ghall be minimal to reduce the heal island effect as well as to reducs the aleelncity consumption.
 The arsa sarmarked oo grean area shall be ussd only for planlation and shall nal be allzred for any other

purpcse.

Dvlp imigalicndlow waluma, low angle sprnkiar sysiem shall be used for the lawns and othar green anza ircluding
tres plartation.

The project proponent shall inform ko SEAC ! SEIAA regarding the Iransfer of management rRLpo ngihility 1o the
Suciety ! Assosialion Iz be formed for Lhe proposed project with all the supporting documents. The Society !
Assaciation formed for furthier management of Ihe proposed project sha'l be responsible fer complianes of all the

Office; Gujarat Pallution Control Board, " Paryavaran Bhavan” Sector-10 A, Gandhinagar-182010 Pege 4
Phere Ma.- (07%) 233812152 232-11514 Fax Mo -(075) 232-22784
E-mail - msseiupgjiemail com, Website: wuw.se HELEM] AFAL 2OV in

af é

163



condilions stipulated in the Envronmentat Clearance arder,

72, Eovionmental Clegrance granted for the project on the basls of documents ralated to ‘and peszession subrmitted
shall beceme irwalid in case Ihe actual land for Ihe project sile tums out lo be different from Ihe land considered
al the time of appraisal of the project and mentoned in the EC.

73 Al cther statdtory clesrances such as MUA. permission, approvals for sberage of diesel from PESQ, Fire
Daparimant, Airporis Authority of India elc.,  applicable, shalt be oblained by the project proponent from the
compatent authcriles.

74, Al Ihe cordifions as may be stipulatad in the M.A. ordar, Development permission, Building Use permission,
MOC ablainad from Fire Department gic. shall be strictly complied with,

75. The project manegement shall also comply wilh all the emdronment protection measures, fisk mifigation
meesures and safequards proposed by Ihem.

78, Al the commitments / undertakings given 1o the SEAC during Ihe appraisal process for the purpose of
environmental prolecfion and managemant shali ba strctly adnerad 1o,

¥7. The projecd propanart ehall alea enmply with any additianal condition that may e imposed by the SEAC or the
SEIAML or any olner competent aulhovity for the purpose for the environmental prodeclion and Managament.

7B Al tha terms & eonditions prescribed in the amendment of EL& Molification = 2006 published by the MoEF&CT
vitde its Metifieation Mo, S.0. 1999(E) dated Bth December, 2016 shall be complied with letter & spint.

70. The project proponent shall slrcty camply with the Gujarat Building and other Cans|ruction Workers'{(Regulation
of Employment & Condiions of Sarvice) Rules 2003 as well es Gujaral Lifls & Escalators Rulas as amanded
from tima Lo tima.

B0. Mo furthar expansion of moddications in the project ikely to caves environmental impacts shall be camed oul
withoul wblaining prior Envirenment Clearance from the concemad aulhority.

81, The above condilions enhall ba enforcad, imer-aia under tha provistans of the water (Frevenlion & Controd of
Pollution) Act, 1874, Alr [Prevention & Control of Poliulion) Act, 1981, the Environment {Protection) Acl 1988
and the Hazardous Wastes {Managemenl Handling and Tran boundary) Rules, 2008, Building and Ofner

— Canetructian Warkers' (Regulalion of Employment & Conditions of Servica) Acl-1998, The Gujarat Lifts and
Ezcalatars Act-2000 along with 1heir amandments and rulas.

we
. . E_ﬁ? The project proponent shall allocale sepurate fund of Rs. 2.25 crofes far modficaton & repair of diainage
S/ natwork 8t project site of EWS housing faciliies under Pradhan Manini Awes Yojna in accordance lo Ihe
o MeEFCC's Office Memorandum Mo, F.Ne 22858201718 111 daled 01052018 The enlirg activilies oropased
"!‘“.‘.f'-- under CER shali be monilered and the monitoring report shall be submitled to tha regional office of MoEFCC o5
a part al hali-ypaarly sempliance report and to diskict collactor Tha menlocing report shall be posted on the
wehbsile of lhe projecl proponanl

83 The project authoriles shall earmark adeguate funds lo implemant the condilions stipulated by SEIAA as wall as
GPCE along with the implementation schadule for all the condiliors slipulated herein, Tha funde so provided
shall not be divertad for amy ofher purpose.

4. The project proponenl shall adhers Lo provisions made far Comporate Crvironmeanl Responsibiity “CER” in Diffics
Memorandum daled 01052018 by Ministry of Environmaenl, Foreats & Climala Change and #te amandmenis
from time to time in a leter and spirit.

85 The applicant shall inform the public ihat the project has baen accorded ervirenmental clearanca by the SELAA
and thzl the coples of the clearanee lellur ara available with the GPCE and may alio be sean al the Websiba of
SCIAA! BEACS GPCE. This shall ba advedicad within seven days fram the date of the dearance letter, in at least
two lncal newspapers hat ere widely cirgulated in the region, one of which shall be in the Gujarati language and
the other in English. A copy each of Ihe same shall be lonwardad to the concemned Reglonal Ofice of the
Ministry.

8G. It chall be mandatory for the projecl management to submit nalf-yearly complisnes reporl 0 espect of the
stipulated prior smirommental clearance teérms and conditions In hard and salt copics (o the regulatory authority
concamed and shall be uploaded an website of Gujarat Real Eslala Reguiatory Authority, on 151 June and 1st
Dacember of esch calender year.

87, The project authorites shall also adhers to the stipulations made by the Gujarat Paliution Control Board.

8B, The project aulhorities shall inlerm the GPUB, Regional Ofica of MoEFACT and SEIAL about the date of
financial closure and finzl approval of the project by the concerned autherilies and the date of slan of the arsject.

ﬁﬁﬁ
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29, The SE14A4 may reveke or suspand the clearznce, if implementation o any of the above condilions is nol found
salisfactory. This emvironmental clesrance is valid for s2van years from the dale of issus.
0. Any appeal agzinst {his environmental clearance shall i wilh Ihe MNationel Green Tribunal, f prefermed. within &
pericd of 30 days as prescribed under Section 16 of the Matenal Green Cribunal Act, 2010,
81, Submission of any lalse or misleading infarmation or data which i malerial ko scréening or scaping or appraisel
or decizion on The apglication makes this environment claarance canceled.
With regards,

‘i-:ugsm_[uhr.

5. M. SAIYAD)
Member Secretary

Issued fo:

City Engineer {Sp.} e
Rajkeot Municipal Corporation . 37
Dhebar Rd S, Manchar Pura, | ,?
Rajkot -y

I
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Gujarat Real Estate Regulatory Authority (RERA)

Govemment of Gujarat
Websile: gujrera.gujaral.gov.in, Email: inforerai@oujaral.gov.in
FORM-C

REGISTRATION CERTIFICATE OF PROJECT
[The Gujarat Real Esate (Regulation and Dewslopment) (General) Bubkes, 2017 See Bule 607 ) "said roles"]

1. This regislration is granted under section 3 of the Real Estate (Regulation & Development) Act, 2076 "said act® to
fhe fallowing Projact uncer project ragistration nombare -
PRIG/RAJKOT/RAJKC T thersMAADTAEE1 60920

Project Mame & Address -
GHTCH LHP Rajhot
Opoe Raivadhar STP, Nr. Parshwram Tempds, Raiva road, Rajkot, Rajkol, Gujaral

Ramerka: TH Revanue Village: 32 | Ralya ). PP Suneey Mos- S35042 Par Dreft), 6404= Per Paremareza) (5540 - 3167, Mojs -
Feaiya, Ta & Dist - Rajket), SPPIetra -, Blocks A Tol

Fromoler Mame & Address -
Rajlot Municips| Comporation Compedand Authorty
Krizhna Magar Chie Canter, Gurupeasad Chowl, Rajkal, Gujarat-360004

2.This reg stralion is granted subject o the fallowing conditions, namely:-
W The promoler shall enler inle an agrecment fee sabe wilh the alollecs s prescrilsed in said nales as per "Annexare A by (he
Government of Gujarat.

{ii)  The pramober shall sxecute and regisier a conveyance deed in favour of the allotlees or the azscciacion of the al oliees, as the caze
may ba, of the aparment, plot or builiding, 8& the caea may ba, or the common areas a5 par sechon 17 of the £30 act.

) T prorwter shall dapeed sesenty pevsnt of the amounts raalised by tw prortsr inoa eapaats account o be mantained ins
achedube 2ank e the oot of cansinction and e Bnd oot o be used anly for that porpose as pee subeelaose (00 of dauss 0
of su-saction (2) of sechion 4 of the said acl

] The registration shall be valid till Ot. 0109/2022 unless rencwed by the Roal Estets Regulatory Authcsity in eccordance with
Factipn & af the 3aid 8ct reac with rule ¥ o7 1he 3aid ri's3 m&re iherewnder,

vy The promoter shall camply v in the provisions of the 3aid ect and the said rules end requiations made tnereunder,
Ml The promater shall net contravene the arovislens of any edhar lew tor tha tme being In force &3 applcable to the oroject.

il Al aduanizamante for e peajact most mastian RERS mgisratian numser and GUIRFRLA waBsite dan gujraes qujasat qocin. The
fant siza far the cameé should not be lese than that ofthe contact dadaile of the project.

3. If the above mentioned conditions are nat fulfilled by the promaoter, the Authorty may lake nacessary action
against the premcter incuding revoking the registration granted herein, as per the said act and the said ules and
raqulatons mada tharsundar,

Date: 15/09/2020
Flace: Gandhinagar

Signature H:it__'?‘:gied
D4z faly Ennad BV FATE] EHAGVANDAS
U So2008 15 102pGa 1

Hegsgn: Jgify @ wirihcale
Locaicr: Ganth ra

Signature and Scal of the Secretary
Gujarat Raal Eatate Ragulalory Authe ity
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FORM VI [SEE RULE-(25)]

VERNMENT OF JARAT

Deputy Commissioner OF Labour - Rajkot

Licence No © CLRA/Licence/CLRA/RIT/2020/CLL/75
Date : 21/10/2020

Amount of Fes Faid Amount of Security Deposit Paid
Rs. 142/- Rs. 13,500/~

Date : 16/10/2020

*LICENCE*

Lize=ce is hersby granted to MALANI CONSTRUCTION 00, "MALANI COMPLEX", 63 KOTECHANAGAR,,

KaLAWAD ROAD RAJKOT under secton 12{1) of the Contract Labour (Regulation and Abolitdon) aAct, 1570 subject

ko the conditions specified in the annexure,

Tris licence is for daing the work of CONSTRUCT ON WORK in the establishment of Rakol Municpal Corporation, Or
Armbedkar Bhevan, Dheba Rueedor Cenlral Bus Slanon, gk,

The licence shall remaining in force Tl 18/11 /2020

Date : 21/10/2020 A K Shihora
Asst. Labour Commissionar
Signature Not‘u'eri;izd . Licensing officer,
oial By SHIHOTES Al MO UM AR EAMJIE LA
Batay sne: o s oFh Reikot
Raason: Apprave 0
Lazatior: Sandhinsger
RENEWAL [See RULE 291
Date of Fea paid for Oate of expiry Signature of and
ranawal renawal Seal of the
Licenceing Officer
And Date
19/11/2019 Rs. 142/~ 18/11,2020
Date : 17/710/2020
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Licencs Mo : CLA/License /CLRA/RIT/2030/CLL/75
Date : 21/10/2020

Makure of work: CONSTRUCTION WORK

The licence is subject to the fallowing conditions :

(1% The licence shall be non-trensferakle,

(2 The number af warkmen employed as Contract Labour in the estabishmant Rasod Municipel Carporatian, O

ambedkar Bhavan, Dhebar Boad nr Gentral Bus Stanonrajkol. establistment shall nat, an any day, axcesd S0.

(3% Ewcoept as  provided in the  rules  the fees paid for the grant, or as the case  may

be, for renewal of the licenss shall be nonrefundazle.

(4% The rates of wages payable to  the workmen by the contractor shall not be  less
than  the  rales prescribed  for the schedoled  of  employment under e Minimuom
Wages  Acl, 1948, where apphcable |, z2nd  where  the  reles  have  been  fixed by
agreement, settlemsant or award, not less than the rates =0 Fixed.

(%) In  cases  where tha workmen  employed oy the oontractnr  perfnrm the  same or

gimilar  kind of work &z the workmen dicectly amploved by the principal  employer
of th= establishment, the wWEgs rates, holidays, haurs of wWiark and ather

canditions of  service af Lk workman  al the conbtractor shall be the same
zpnlicehle  to the  workmen  diractly emplayed by the  principzl employer  of

ectablichmant an the came or  similar kind af '.".'I:’}rk: pm'ulded trat in the casa
any  cisagreement  with regard o the type  of  work fhe  same shall be decided

the Lebour Commissionar, whose decsion shall be final.

as
tha
ol

by

(58) Imn  cther ecases  the waoe rates, helidays, haurs  of work  and  condibions of  service

of the workmzn  of the contrackor shall Be  such g5 may  be  specified  in
benalf by the Labouwr Cormmissianer,

Signature Mot Varified
oyl x! by SHIMCH .a..r?‘mw IKLIRAR K ARLIEHA
Labac J0ERN0ET 175307 -s0

Ragzrn o Bl J

Localicnn: Samdhinagon

this




(7% every  establshment  where 20 or
cantract labour, thar= shzll be
tha use aof their children wnder the

more WoImen
provided 2 rooms

age of che

used  as 2 play-roons for the  children and the  other

For Lthis  purpose the  contraciorn

games in the play-rcom and sufficient

sleeplng-room. Tha standard of

chall  supply
numcer  of

construction

{B) The icenses shall  notify  any change  in

canditions of work Lo the Licensing Oflicer;

(9) Contractar  shkall employ 55% of
warkmen  from the ocal  resident,

and  will  maintain the  25%% stremgth Ll the

the local residents are  not avalakble

remaining more  than  15%  of  the

prioe writtem  permilssion of  the
Act,

Signature Mot Verifigd

Cigitaly sigacd by SHIHORA ARG DELMAR RAMIERS
Daaba: Aigohan 21 17507 <0y

Ragacn: Aporoval 1

Lot Sedhineges

and

WRAFE,

adegquate

arz ordinarily employed as
ol reasonable dimensicns for
One of such roams  chal  bhe
as  bedronm far the children.

numoer  of  Loys ard
cs  and  bedoings  in the

malntenance of
may be such as may be specified in this behalf by the Labour Commissioner,

the CrBones

the

I
the
the

the number of  workmen or
tha ckillad, samickilled  ard urek!lled contract
whio ars living n Gujarst  since last 15 years,
comalchion of  the  walid  License.
then  the contractor  shal emeloy
non-locel contract workmen after obtaining
respective  Licensing officer appointed  urder

the
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FORM VI [SEE RULE-(25)]

Cepuly Labour Commissioner Cffice - Kajkot

Licence ko : CLRAS L icence ACLRASRIT/2020/CLLIFS
Cate 210102020

Amount of Fee Psid Amo { Securily Deposil Paid
F. 192F Licance Sacurity Rs. 13;500/-
Penewal Security Rs, 20,250/

*LICEMNCE®™*

Licenee is hereby grented to MALANE CONSTRUCTION 50, "MALANI COMPLEK",

GE-MQTECRANBGAR HALAWAT ROAD,RAJKOT under section 12(1] of the Contract Labour {Regulation and

Aboltion) Act, 1970 subject to the canditions specitied in the annexure.

This llzenra ig far dping the work of codsmrucTion wes< in the establishment af Rajkst Municiaal Corporation, De

AMBbea<er Bnavan, Dhecar Roadnr Gonbal Bus Skanamrakat,

The lizarce shall remaining ir farce 0l 17/11/2021.

Signature valid

A K Shihora
Diglza'ly signed by SHIHCGRA ARRNE KLUPAAR <ARKJIBHAL . . .
CERan oy RN gt & Licensing officer,
Reason: Apormval .
Lecedon Ganoh nager

Asst. Labour Commissioner,

Date : 21 /1072020 Rﬂjhﬂt
RENEWAL [See RULE 29]

Date of Fea paid for Date of expiry Signature of and

ranavesl renawal Seal of the
Licenceing Qfficer

And Date

19/11/2020 Rz 553/- 171172021 08/01/2021
Date ; 04012021




Lizence Mo @ CL RIT/2020/CLL

Mature of work: COMSTRUCTION WORK

The licence Is subject to the following conditions ;

(1] The lizence =hall be non transferable.

(2} The number of workmen emploved as Contrack Labaur in the establishmeont Rajkot Municipsi Gamparation,
Or Ambedkar Bhavar, Dhebar Foad.nr Central Bus Starisn rajkst,  estaslishment shall not, on any day,
excepd 125,

(3) Except as provided In tha rules the foes paid tor the grark or 82 the  case
be, for renewal of the dcense shall be nonrefundable,

{4) The rztes of wages payable o the workmen 5y tha  contractar shall nat  he

than the raws prescribed for  the  scheduled of  employment  under  <he  Mimicum

Wages Act, 154d, wnare applcable |, and  where the rates  Have  bBeen  Fixed
agreement, settlement or award, not |ess than the rates sa Fived.

(5} In cases where the workman employed by the  contractor  perfarm the  semo

similar  kind  of work as  the  workmen  directly empleyed by the  principel  emplover
of  the establishment, the wage ratss, haolidavs, tHours of wark and  other

conditions of service of the workmen of the contractar  shall be  the  some
applicable  to  the  workmen  directly employed by the  principal employer of
esteblishment on  the same aor similar  klnd  of  work;  orevides  thar im0 tha  case
any disagreement with ragard to the Lyoe of work the same  shall e decided
the Labour Commissioner, whose dacision shall be fingl,

(€] In ethar cases the wage rates, holidays, houre of work and conditiors  of  service

af the workmern of the contractor shal be  such a5 may e specifled  in
behalf by the Labour Commissioner.

Signature valid

Dig slgred by SHIHG
Date: 1.01.068 1747 4%
Passes: Aoproval =
Lacation: Candhinage:

MDKLIMAR KAN RHAL
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(¥l every establishment WERrE 20 or mere wamen Bra ardinarily cemplaoyad a5
contrazs labour, there shall ba provided 2rooms  af reasonable dimengions far
the wse of (heir chiloren  undar the age of sik years. One of euch rooms shall ke
uzed as @ play-room for the chidren and  the other as Bedraom far the  children.
Fur this PLUTAOSE the contreclor snall supply adequate numbar of toys aiwd
gemes  in the  plag-room  and  sulficient  number  of  tots  and  beddings n the
sleeping room.  The  standard. of construction  end mointenance  of  tie  créches
may be sech as may b2 spacified inthis tehaf by the Labour Chmmilesionar.

(B) Tke lleensee  zmall  notify  a2ny  change In the number  of workmen  or  the
congdiltgns of work ts the Licansing Gfficer;

(9) Contractor  shall  emplay 85%  of the  skilled,  semiskiled  and  Grskilled contrack
workinen  from the  lacal  resident, who  are  lving  in Gujarat  since  last 15 yeers,
ana  will  maintain Lhe B5% stremgthe [l the completion of tRe  valid  Licenss.  IF
-yl acal  resdents are not availlable  then  the  contractor  shall empley  the
remaining  more  than  13%  of the nomclacal  contract  werkmen  after  obraining  the
pror WFIEDEM parmissian of Il respaective Licenging officer appoinbed undes  zhe
A

Signature valid

Digeally signed by SHIHCHS, g
Daie: 2021.01 08 1747420y
Raason: Apmoval #.-}-
Ladtion Gandrinaga

AHOHLBAAR KANJIBHAI




AR faura<s arftrewor
AIRPORTS AUTHORITY OF INDIA

CTTY FNGIMERR SFECIAL RAJKOT MUNICIFAT CORPORATION Mte: 37.09.3019
KRUSHMAKAGAR Cry O Vlid Unto: Z5-09-2027
CENTER.KEAR TIOGEH] e Tl S '

HUSPULAL GOMIAL RUALLRAJRLNT,

Mo Objection Certificate for Heialit Clearance

L. Dhas MO 15 1ssued by Aapars Aochorty of Indi (401} in pursusree of responsibuiy eonferred by and as per the provisicns of Lrowt of Inkha
[Mlimistry of Civil Aviation] order GERTS1 (E] dared 5ah Sepe 2015 far Sate and Reaular Adrcraft Dperarions.

1 This oFfice haz ro olvection 1o Te canstction of the aropaced stmctare a5 per the following cetarls:

RS RAJRWEST/BOAN2 1427340
Applizant Name® Dharmesh Gediva
Sibe Addiess* VILLAGE-RAIY A TALL KA-RAJKOT, IS TRIC T-RAJRO TSR MNO-318-P.TPS NO-33

ATV A" MUGLIF MO-63-T1L, ALY A Hajkat,rujarar

it Ceordinates™ 2218 5300 70 44 11 LA, 22 (9 10,500 70 A7 1550k, 22 18 Tue 10 70+ 5.21E, 24 19 15,050 A H L0E

mile Phevelior o omies AMERL ] 123,27 M
Famimad by Applieant®

Permissibbe Tep Flovation in miirs TR M (Restricted)
Pubove Ylenn Sem Leve EAMSL)

* Az proviced by epplican:
3. This BOC = subject o the terms and conditions as given below:

. Permissible Togr clovation bas boen issucd on the basis of Sl courdimales and Sile Elevabion submied by Apphant, AAL walher vwns the
responsiziliy nor authentcates the cormectness of the site coordinates de =itz elevation provided by the applicant. 1 at any stge it i= estaklshed that
U actwal datz = differenl, this NOC will stand null and woid and sclion will be when as por lvse The office imchenze of the concermed eermd sone
imay initare action under e Advcraft (Demelities of Obstructon cansed by Buildings and Trees erc.) Rules, 1964

b, The S coerdinates as provided by the applicant in the MOC application has beon pletted ca the strecr view map and satzllitc map as shown in
ARNENLRE Applicart Crames o ensore that the plofted cooedinabes comesponds o his'her site In cose of any ©iscrepancy Dhesiznated Cificer shall
bz requeated tor cancellntion of the R,

o Adrpart operior ot bis designoiesd representebive mey vl e b ferh prioe ceardimation sathe applieant orasmes) b ersore thal SO lerms &
conditions are complied watk.

d. The Stracturs heght (nclading any superstrucharsd shall be caloulatoc by subirachng the s elevation 12 AMEL from the Pemmuzsible Top
Elevation in AMAL e Maxinosm Structure Height = Permissiniz Top Flevation rvinas (-] Sike Elevatian

2. The issuwe of the 'WOC 15 further subject te the provisions of Section @A of the [Indiae Alrcraft Act. 1904 and any wotifications (saued there under
Teocw G W e insludiog he Adcall dDvmob Do ol Chatiog Lon ceozoal by Buldoegs aod Tross cus] Rules, 19924,

FATAEE] LT EIE Foed WIS Tew HaUsd FaTE $gel FEAIMWIE - 380 003 STHTY BT < 9179-2288 6211
Alrpart Director, Sardar Vallabhbhai Patel International Airpart, Ahmedabad-380 003 (Guwarat), Telephone - 91-79-2286 3211
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AIRPORTS AUTHORITY OF INDIA

I, Ma radio TV Antenna, lighting amesters, smrcass, Mumtos, Ohverhead water twnk amd attachments of fxtures of any kind shall project above the
Permissibbe Top Rlevation of 180 M {Resricted) {AMSLY as indiczted in parm 2.

2 Lge ob ail, elecime or any other sl which doed not créate amoks bazard for Mght operabions 1= obligatory, within B KM of 1he Acrodrams
Refzreacs Pomni

b The serifeate iz valid for a peried of B years from the dae of its issscre firme revalidation withour asscasrment may be allpwed, provided
corsaction wark has commenced suliject o the condition that such regquest shall be nwode within e validily period of the NOC and the delay iz due
o ciscumstanaes which are bevond the comtrol of the deselaper.

1 M light ar s combamation of bghls whick by sesson ol il mlesaty, goniesmion or coloor mey camse conlesion wich the peroeautical sreamd
lphis of the Adrpont sholl be installad af the site ot any tme, dunng or sfier the eonstrecien of the buldimg. be setvany hall be allesved which may
affiset e safe operatoms of Mights

1 The appheant wili ot complamvelaom compensaien agunst grcrft nose, nbrebons, dumages oie, caused by arcraft operation: ot or n ths
vicinity oof the aimon.

L Day markings & mighn lighting with sceondary posver supply shall be provided as per D guide lines speciticd in chapter 6 and appandix B ol Civl
Aviption Reguiranect Serics B Pacl [ Section 2, aveilable on DGCA Indic website: waww. deco nie.in

I. The aplicant iz regponsgible to abraie all ather stanmory elearances frame the eancerred athortizg ineluding e approval af bailding ~lans. This
\\.".".-I" I'|_|r "h_:iglll; :,'I!,-urmn_x';. 'i'\,- W emspne |_|'||_-. \;||I':_' |||||;1 I\.'.EI.II!T |,|'n_-.11|F, |_|p|_1'q|i-_|r|\.' 5||1|;1 5|'5|'| M, |,'1|_-. |_|s;|,5;1 '3 |;||,1|_||'r||,'-|l for Wy :'qhi,'- J",th\qu,a."lﬂuilrl
whalsacver, meluding oemership of land ot

m. Lhis MOCIEY has oeen sssessed wort Himsor Koot Sarporis). MOC bas been ssued work the S serodromes and otker Jcensed eral
acradremes as lisred in Schecule-111, Sehedule-1ViPam-1y Schcdule-1ViPar-2; RS Arrports Unly) and Sehedule- VI of CER7TSHEL

n. Applicant noeds woseek sepamnte WO from Delemey, iF he sile hes within e jersdasmn of Deleee Avrodreme: gs bsted o Scbalole- Vool

USRETENLEL As per Bule 13 of GSRTSE) aprdicants alse nead o seek MO from the concemmed State {hond. For sites which lies in the jurisdictian
af vilicersed sevodiomes 25 listed in Schedule-1V [Part-2 other than BCS aigports) ol GSRT3HE)

a. In cage of any discrepancy interpretation of MO [=ter, Loglish version hall be valid.

o In casg of any dispaic wonl site clevation and’or AGL Eoight, rop clovation in AMEL shall provail,

gy aigned by HATAE
a ThrRN 2

RS AT S e PSR

N TV B o bl of (01
Chatrran NOC Coamny Hee e .

= W LEmeA LA B &S
. . el Worrean wBen Avredaded 30T
HL‘EF.IF Mume: WEST - AR G Iaie: MIECEIY 12 LB

Address: ML General Mamager  Arpons Awhoriy
af Indiz, SWVP Intermationn’ Adrport

Anhmeduad-2 8 0000E Cujrat)
Warme ! Desi giaticon & Signowith Date

Frepared By -

Lmail [Ix  mecahmdciaaiazne

Weritied v
Comtact Mee 7922561 70%

FATS AZET (AT TGN Aeery 915 ToT Al 5aTs HEal STHaMEe - 380 003 FU9TS 5T | 91-76:2206 9211
Alrport Directar, Sardar Vallabhkhal Patel International Alrport, Ahmadahzad-330 003 (Gujarat), Telephones - 91-79-2286 9211
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AMNEXLURE
Distance From Mearest Airpart And Bearing

Avirpart Bame Dristance (Meters) from Resring (Degree) from
Mearest ARP Meares: ARP

| firasar T 25272

kot EETSET FEEF

[ASTHTE BAJR WESTEA00Z 1427340

Sfrest View

Eopa ke 1 i

2t il 1 il

T TR e TR CEN ST S WL

Satellite View
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Annexure - 2
Geotechnical Investigation Report - Lighthouse Project at Rajkot

Summary:

Nature of project : 1144 EWS HOUSES (S+13 Floors)

Owner : Ministry of Housing and Urban Affairs, Govt. of India
Contractor : Malani Construction Company

Geotechnical Investigation Agency: M/s NKPC, Rajkot
Project Location : Raiya Road, Rajkot

The geotechnical investigation work for the lighthouse project site was entrusted to M/s NKPC,
Rajkot. There are 11 residential blocks in the project. It was decided drill 22 bore holes, 2 at each
block location.

Scope of Work
. To determine the Soil Profile of site.
. To know physical properties and strength characteristics of soil at various depth and to find

SBC (Safe Bearing Capacity).
. Bore hole 22 No. with depth as mentioned the in log table.

. Collecting disturbed samples.

. Collecting undisturbed samples.

. To find physical properties and strength characteristics of undisturbed samples.
. Strength characteristics for core samples.

Field Investigation

. Drilling Bore hole

. Standard Penetration Tests

. Collection of soil samples (Disturbed & Undisturbed)
. Collection of core samples

Laboratory Investigation

. Bulk density & Moisture content

. Grain size analysis
. Index properties
. Shear Tests

Based on above investigations and the results were obtained. The recommendations for the foundation
are based on interpretation of Results, Analysis and computation as per relevant Indian Standards.
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Field Investigation:

Drilling
The field work consisted for Twenty Two No. of bore holes. Bore holes were drilled by rotary drilling
machine. The depth of test bore and lithology at proposed location are shown in the detailed
report.

Sampling:

Disturbed Samples
Disturbed samples were collected during boring and also from the split spoon sampler. The samples
were logged, labeled and placed in polythene bags and sent to laboratory for testing.

Undisturbed Samples
Undisturbed Samples were collected in thin walled shelby tubes as per IS: 2132. The samples were
sealed with wax, labeled and transported to laboratory at Rajkot for testing.

Standard Penetration Test

The Standard Penetration Test were conducted in accordance with IS: 2131 using Indian Split Spoon
Sampler driven by 63.5 kg hammer falling freely from a height for 75 cm through a guide rod. The
standard size of spoon sampler is 35 mm internal and 50.8 mm outer diameter. The blow count is
made three times for every 15 cm penetration of the spoon. If full penetration is obtained, the number
of blows for the first 15 cm of penetration is neglected due to possible caving and disturbance of soll
into the hole. The number of blows for next 30 cm (15 cm intervals) penetration are recorded as N
values of the soil at the depth of tests.

Laboratory Investigation

The following laboratory tests were conducted on undisturbenand disturbed soil samples collected
from various depths to find the physical properties and strength characteristics.

Measurement of soil properties in Laboratory

Sr. Test Recommended Type of samples
Procedure

1 Samples Preparation IS 2720 Pt.-I DS/UDS

2 Moisture Content IS 2720 Pt.-lI DS/UDS

3 Dry Unit Weight Lambe uDS

4 Specific Gravity IS 2720 Pt.-lll DS

5 Liquid Limit IS 2720 Pt.-V DS

6 Plastic Limit IS 2720 Pt.-V DS

7 Grain Size Analysis IS 2720 Pt.-IV DS

8 Soil Classification IS 1488

9 Box Shear Test IS 2720 Pt.-VI ubDS

10 Uniaxial Compression Core/Rock
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Safe Bearing Capacity based on the test results and analysis of results

EWS Houses under Light house projects (LHPs) at

Project: | paiya T.P.S 32, E.P. No. 63/10 Job No. | 2020 579 07
Depth of | Size of Qka/ (Allowable Bearing
Sr. No. BH No. |LabNo. | footing footing cm92 Pressure t/m? as per
IS 12070-1987
M M
1 BH1 526.1 2.50 2m wide 51 43
2 BH1 526.2 3.00 2m wide 60 50
3 BH1 526.3 2.50 2.5m wide 51 43
4 BH1 526.4 3.00 2.5m wide 60 50
1 BH2 526.5 2.50 2m wide 24
2 BH2 526.6 3.00 2m wide 29
3 BH2 526.7 2.50 2.5m wide 27
4 BH2 526.8 3.00 2.5m wide 32
1 BH3 526.9 2.50 2m wide 27
2 BH3 526.10 3.00 2m wide 50 42
3 BH3 526.11 2.50 2.5m wide 27
4 BH3 526.12 3.00 2.5m wide 50 42
1 BH4 526.13 2.50 2m wide 24
2 BH4 526.14 3.00 2m wide 49 41
3 BH4 526.15 2.50 2.5m wide 24
4 BH4 526.16 3.00 2.5m wide 49 41
1 BHS5 526.17 2.50 2m wide 24
2 BH5 526.18 3.00 2m wide 48 40
3 BH5 526.19 2.50 2.5m wide 24
4 BH5 526.20 3.00 2.5m wide 48 40
1 BH6 526.21 2.50 2m wide 27
2 BH6 526.22 3.00 2m wide 51 43
3 BH6 526.23 2.50 2.5m wide 27
4 BH6 526.24 3.00 2.5m wide 51 43
1 BH7 526.25 2.50 2m wide 27
2 BH7 526.26 3.00 2m wide 50 42
3 BH7 526.27 2.50 2.5m wide 27
4 BH7 526.28 3.00 2.5m wide 50 42
1 BH8 526.29 2.50 2m wide 50 42
2 BH8 526.30 3.00 2m wide 60 50
3 BH8 526.31 2.50 2.5m wide 50 42
4 BH8 526.32 3.00 2.5m wide 60 50
1 BH9 526.33 2.50 2m wide 45 38
2 BH9 526.34 3.00 2m wide 54 45
3 BH9 526.35 2.50 2.5m wide 45 38
4 BH9 526.36 3.00 2.5m wide 54 45
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1 BH10 526.37 2.50 2m wide 49 41
2 BH10 526.38 3.00 2m wide 59 49
3 BH10 526.39 2.50 2.5m wide 49 41
4 BH10 526.40 3.00 2.5m wide 59 49
1 BH11 526.41 2.50 2m wide 24
2 BH11 52642 3.00 2m wide 29
3 BH11 52643 2.50 2.5m wide 27
4 BH11 526.44 3.00 2.5m wide 32
1 BH12 526.45 2.50 2m wide 27
2 BH12 526.46 3.00 2m wide 52 43
3 BH12 526.47 2.50 2.5m wide 27
4 BH12 526.48 3.00 2.5m wide 52 43
1 BH13 526.49 2.50 2m wide 27
2 BH13 526.50 3.00 2m wide 53 44
3 BH13 526.51 2.50 2.5m wide 27
4 BH13 526.52 3.00 2.5m wide 53 44
1 BH14 526.53 2.50 2m wide 24
2 BH14 526.54 3.00 2m wide 46 38
3 BH14 526.55 2.50 2.5m wide 24
4 BH14 526.56 3.00 2.5m wide 46 38
1 BH15 526.57 2.50 2m wide 49 41
2 BH15 526.58 3.00 2m wide 57 48
3 BH15 526.59 2.50 2.5m wide 49 41
4 BH15 526.60 3.00 2.5m wide 57 48
1 BH16 526.61 2.50 2m wide 48 40
2 BH16 526.62 3.00 2m wide 56 47
3 BH16 526.63 2.50 2.5m wide 48 40
4 BH16 526.64 3.00 2.5m wide 56 47
1 BH17 526.65 2.50 2m wide 27
2 BH17 526.66 3.00 2m wide 53 44
3 BH17 526.67 2.50 2.5m wide 27
4 BH17 526.68 3.00 2.5m wide 53 44
1 BH18 526.69 2.50 2m wide 42 35
2 BH18 526.70 3.00 2m wide 52 43
3 BH18 526.71 2.50 2.5m wide 42 35
4 BH18 526.72 3.00 2.5m wide 52 43
1 BH19 526.73 2.50 2m wide 50 42
2 BH19 526.74 3.00 2m wide 61 51
3 BH19 526.75 2.50 2.5m wide 50 42
4 BH19 526.76 3.00 2.5m wide 61 51
1 BH20 526.77 2.50 2m wide 44 37
2 BH20 526.78 3.00 2m wide 55 46
3 BH20 526.79 2.50 2.5m wide 44 37
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4 BH20 526.80 3.00 2.5m wide 55 46
1 BH21 526.81 2.50 2m wide 42 35
2 BH21 526.82 3.00 2m wide 52 43
3 BH21 526.83 2.50 2.5m wide 42 35
4 BH21 526.84 3.00 2.5m wide 52 43
1 BH22 526.85 2.50 2m wide 43 36
2 BH22 526.86 3.00 2m wide 51 43
3 BH22 526.87 2.50 2.5m wide 43 36
4 BH22 526.88 3.00 2.5m wide 51 43

0.5= Correction factor for Fracture in rock

0.5= Correction factor for fully saturation

3= factor of safety

Q=unconfined compressive strength in kg/cm2
SBC=(Q*10*0.5*0.5)/3
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Annexure - 3
IEC campaign and social media activities on LHP Rajkot

£ B tnr Faren e Vodee - Urban, Coamr e of Inells
b o] et

Foadimar Wadn danrtmpae s, anars o ol beia 8
L]

for rdwn Lbzcaingl saar

Sleadgers o3 MIea

Faazeik ddinuy

el

@ Frairan WUered dans wajars Ldern, Guarrtreenr of imdno@
RE I

SRR R L R [
Tom Sanndllar e raine g e e T s el mae g e Eimes & e rull e e
Forpa denla Lol e s ot

Chemes] url e s Toreaer Canseser spere dmm 1S B Bniard, ahlee o1 =rie s P A
Wozmom £ sansieuchen or hover

Here =t b @l Al el e 3T oeverartinT TR e Gy bk e e
Macm ctHarser ~o e rs ws sl b oid T s e &dran @ T enoEe s

Agratlalal 1 pel i A | ar e st e g T MR S e AL T s e L
b o s s e

183



LiPREJEDT

184



Iwsing | ar A1 S -
&Y Irhan

HLighiHouse rojecks: & anslormingUdrbanLandscape
of india with Touch of KNow Tochnologics!

Fresanting alimpezs of 11 /P 5itar from Rajot, Indara
& Lucknow, Fha housing orajeelis 1odn advenved
gtodo at the lecotions & will subscguonthy tu'hil
#afforda blrhinusing dreasms of peoplie.

2 Heanduoy Singl Pur i 4 olime

FO AN - han LT - wether Wieb o Aop

Hlkckaritas Ml

W
: B e 3
[ >
: ] ._*;{E‘.:_‘.-::.‘.-“,'i.‘.'::.:i.';;: :
LIGHT HOUSE mgfr e
- - =3 e
Tomri
Fin nalden:
Samiia s g1l
Al srh naze
HE v proyess
Traerli%h B
WelamShlztm Towee E
(R (R Bl
T i
Tomer 3 1B
j Apersr R TRl TS ST
Mok b el el o o L
LU v

Hharans For AR -

R

i e aila | eliling b
[RITTU PTR=IT Y I'-I.Jl.u.lll.lr row By o

g Hisme
o Lecknmlopios]

Kighulighting t1& ararass msda b g1 = fajit,
Lassianatl Phromgdinan bzl winten,

FHausnghoral #H | Lindis
Iranntarmingli-bral sndsacpe w1 wrstormingd s

AT Wi INE - Tater Wb Ao

Hueiop, Fur 0 ni
FERLAYT I

Ak ot the glimpaes from #1ight=nusolrojont ot
Ramjkol. The houzing projeel iz shking g Tingl shape
Ao,

1 inuningl orAll FPRAYIFan #10iEs #E0ERsis
#TransformingUrbarLandscape #FTransforminglives
M orsiiastion | cehnolosy DA Tor dasle] Toasing

LR LR~ i E e P & [ Ly L HE T HT

Hb-dva=r [lani< e TR e

A, cusing For Al a i
Lot L FTIE]

Frecenting a closar ook at #Lp 7 louseFraect in
B ke, Cngsrsl. e preieu) wbick compeses of 1,144
dwezllingd urils, i in the finishing stade.

Moo dotails: ghes mdiz.godin

Sl sl oA 0 i 287 o dabdal sas
HConEbeEor Trehnolngy STeansfonning! ves

B FM o B, X0 - weer ek Ap

O Retwmats 18 s

185



Hauslg For A0 =
WAk

D] digcassiors wene il w son sl v
drvelapmnnts & completinn at prajoet. st HEEajkot.
28% weork s been completsd & itis in nesring

o vl sl

W Fawsinglaridl FPRAY Urban /03] TG Irsdia (LY 1P
#Franataeninglirha ol ANcscERe # rars eeming! wes
AlTod able lous e

0.2 7 - Jn 5, 3002 - Twiime e Az

B Petweieg 18 Lioey

Theusing Mar &8 & e
RS

| nn anpesiciaring of 71 HPH BT arn prodn 1o o

ra % fret-time vemers of techralaoy-rrivan
sblzhicuses, which iz nol the convenlvnsl lyps
B antigque 17 el

HEMAYL Iman TEHI Cindiz 1 HES
#lanstruntiorTachnology #Tranaformingl ives
H#TransformirgLirban Landscaps

L L B, K P e AR L

ORmwmis T Lkms

Timant nr o g
WS rr

Imanguirater, afterwhlen | 1A 22 rianle &
Ls selapty deiwon Mol will Lo bandoed ceon 1o abicody
identitice Bereofic inry tamilieeg,

A e ammpiConcbaec DU B boucin G o isloas K10

1144 Technalogy driven houses
so0d to be insugurated in

| LAGHT (DR PREJECT

TAS TR Cep 24, 202T Tebmzedordnsesh

SHcravia YELmCa

186

% Hurdng For 18
AL

rtHougel tojest Hajkot soor-to-ge
<5l

Walcome Do FLiG
Tz ol 1,142 Tl

=2LH14s wot i slmost complets with il oasic & socal
infstst i e ez, I ecomiparisos o 3+15 Toons,

nrpmmadating 1,194 avnrdsas tiata, Have & Innk st
hzws the roject hss shape.

Hmis nghil

R TRTIORTEUR oF LTS Ty

B0 P - Sepd, DO - Taliter Ve Apz

Blkdsnsds 2lmw ivads W olas

g Houridl o AL

St 1 ke

Pl otwe of 35 - SKil Soeed 8 Scale - iz whial fnahas
Bl FFromots unaue, Se0 T condimenoe of mew
B Gyt Senslslioe tEshnole R tx Being
witnesead. 1o rureTom iikding SCnsucTion sector of
frctin

M Floming™o

| kuting "ar MG
ALY

r shnalagy oo
Anunanars well conapad vat all amsie & cwoo

AMRIIT AR

b Al hihenHmsdog e daue

B

o onsucLionTecivobaty

o on. K g

——IMCHAN LREAM—

Housimg CoMoLAVE
I TR

144 honses bk mhb
IenrTtive constraction bechaclegy e be Iroa perricd

LIGHT HIUSE PRIjECT

EE ER L T e T P e e R kT

i Peoweci: | 27 o



Completed Project Photographs

187



Completed Project Photographs

i

: F
=)
T
=
|
-:‘:'
[
-
=
T




Completed Project Photographs

.

i\
¥
]
|
4
g
]

o g A

TR AR e

R N, = m = B
:
LA L LA L2 N hmaa

T

“ 8 A W@ N A NN NN W N

189



Ministry of Housing & Urban Affairs
Government of India

Nirman Bhawan
Maulana Azad Marg, New Delhi-110011
www.mohua.gov.in

‘w @PMAYUrban [© pmay_urban pmay-urban.gov.in

£ pmayurban/pmayurban2022 " » PMAY Urban

2
2

ghtc-india.gov.in




