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ABSTRACT

“Vishwakarma Yojana” The proposed scheme provided by the Gujarat Government to GTU
students for making the development of village. Vishwakarma yojana provides the real work
experience to engineering students and simultaneously apply their technical knowledge in
development of the different type of infrastructure in the village. Under this yojana, the villages
are surveyed and students are identifying the village which is needed to development. This plan
gives the detailed development of the village by providing different facilities in unlike categories
such as Physical infrastructure (Roads, water supply system, overhead water tank, storm water
storage, etc.) Social Infrastructure (Health, Community Hall, primary health center, government
clinic, generic medical shop, etc.) and Sustainable Infrastructure (Biogas plant, Solar Street, solar
rooftop system, rainwater harvesting, etc.). This helps the urban peoples together with the rural
peoples towards the nation progress. Generally, the peoples living in villages are working as a
farmer in major, so their living standards are not levelized to the rural ones. So, villagers migrate
to city for money purposed as well as for their own personal progress. By providing such rural
amenities in the village, it will lead as a helping hand in resisting the migration. Also helps in
increasing the lifestyle of the people living in the village.

The developmental work in villages that could under taken as per the need of the village in
particular includes physical infrastructure facilities, social infrastructure facilities, socio- cultural

facilities and sustainable infrastructures for effective development of villages. About our

village Tenarangis a small village/hamlet in Olpadtaluka in Surat district of Gujarat state,
India. It comes under Tenarangpanchayat. It is located 22 KM towards North from district
headquarters Surat. 246 KM from state capital Gandhinagar.Tenarang is surrounded by Surat
taluka towards South, Hansottaluka towards North, Chorasitaluka towards South, and
Kamrejtaluka towards East. Surat, Ankleshwar, Navsari, Bharuch are the nearby cities to
Tenarang.

Nearest railway station — more than 23 km, nearest bus station — 1.8 km away from village
nearest ATM — 2.8 km away from village .About our proposed designs for village development
we plan on providing public toilets, Library ,Clinic, Vertical Farming buildings, Bank and
several other designs to increase the living standard of the villagers. Maximum participation
from NGO, Public Private Partnership authorities and other need to be identified for
development process, Involvement of stake holders from planning phase, developing new
technologies for effective development, Designing of Model Urban Town, More Expert sessions
and Technical skill enhancement of Students.

Our willingness is to provide proper and reliable facilities to them which will be beneficial to
them in their living ways. Second thought about the enhancement of the village will be fulfilled
by providing better environment, roads, new school building, Public water tap, Public toilet,
garden, library, roads, drainage system, water supply system, agricultural facilities etc. This will
lead to a prosperous village, where all love to live.The students of the Vishwakarma Yojana are
trying their best to handover the latest facilities to village of the Gujarat in the progress mission
of India.

Key Words: Realization, Development, Social Infrastructure.
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1 Ideal village visit from District of Gujarat State (Civil &
Electrical Concept)

1.1 Background & Study Area Location

1.1.1 Background of the Project

The Gujarat Technological University has been allotted an important and prestigious project of
Vishwakarma Yojana by the Government of Gujarat for the year 2012-13.Vishwakarma Yojana
would provide “Design to Delivery” solution for development of villages in ‘Rurban’ areas. The
developmental work in villages that could under taken as per the need of the village in particular
includes Physical infrastructure facilities (Water, Drainage, Road, Electricity, Solid waste
Management, Storm Water Network, Telecommunication & other), Social infrastructure
facilities (Education, Health, Sanitation) Socio- Cultural Facilities (Community Hall, Library,
Recreation Facilities & other) and Sustainable Infrastructures (Rain water harvesting, Biogas
plant, Eco Toilets, Solar Street lights & other) for effective development of Villages.
“Vishwakarma Yojana” has provided the platform for real world experience to engineering
students and simultaneously apply their technical knowledge in the rural infrastructure
development. From the Techno Economic survey, Students had identified the existing issues
prevailing in villages and made the recommendations on the application of technology to achieve
integrated and comprehensive development, through detail project report preparation and
management. The approach like Vishwakarma Yojana is step towards nation development.

1.1.2 Study Area location

The village Baben is in Bardoli Taluka of Surat district in south Gujarat. The
geographical location of the village is 21°0813.94" N and 73°0, 47.77’. E at an elevation of 30m
from MSL Baben is the one of the villages which got ‘Swarnim Gram (eqﬁéinauu)’ prize out
of 448 villages for creating basic facilities. The village was also selected for ‘Sampurana
swachtha abhiyan’ Activities against global warming was conducted with the slogan as "War
against Global Warming” They have planted 1280 trees in there village. Recreational facilities
are developed like playing area, garden and panchvati in the open area. Asia's biggest sugar mill
is located in Baben.

The primary occupation in the village is farming
of sugarcane and paddy. Sugar cane industry was
established in the year 1955 in Baben. Village and
hence employment opportunities are created. Migration
took place and number of industrial workers increased.
Therefore second, occupation is employment in
industries.

The village is situated at 2.1 km from Bardoli and
40 km from Surat city. The nearest milt, to Baben is
Bardoli which is located in 1.0 km approximately. It is
also well connected with NH-6 (In Surat District NH-6
passes through Hajira. Surat. Sachin. Palsana and

Fig 1 Arial view BABEN village
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Bardoli and Mahatma Gandhi Road that connects to Bardoli. The nearest airport is Surat Airport
and is at a distance of 44 km.

1.2 Concept: Ideal Village, Normal Village

1.2.1 Objective

e Prevent distress migration from rural to urban areas, which is a common phenomenon in
India’s villages due to lack of opportunities and facilities that guarantee a decent standard of
living.

e Make the model village a “hub” that could attract resources for the development of the
villages in its vicinity.

e Provide easier, faster and cheaper access to urban markets for agricultural produce or other
marketable commodities produced in such villages

e Contribute towards social empowerment by engaging all sections of the community in the
task of village development.

e Create and sustain a culture of cooperative living for inclusive and rapid development.

Methodology-Implementation:

The techno-economic survey of villages has been conducted in different districts of the Gujarat
state in terms of basic and public amenities, other infrastructural facilities. The project had been
divided into three parts:

1. Techno-economic survey of villages: Collected all essential information from village such

as: Household data, Occupational detail, Water facilities, Drainage facilities, Sanitation
availability, Storm water network, Solid waste Management facilities, Electricity Networks,
Recreation facilities, Education facilities, Health Facilities, Transportation facilities, Road
network, Irrigation Plan and estimate of proposed development by assessing gap analysis.

2. Detailed Project report (DPR): System, Use of non-conventional energy sources, Migration
rate, Literacy rate and other necessary data.

3. Development document preparation: Preparation of development strategies and action
plan.

1.2.2 Example / Live Case studies of ideal village of India/Gujarat

e Punsari (Gujarat):

Punsari, located in Gujarat, puts most metros to shame. Funded by the Indian
government and the village's own funding model, Punsari is no NRI-blessed zone. The village
also boasts of amini-bus commute system and various other facilities.

e Dharnai (Bihar):

First fully solar powered village: Dharnai, a village in Bihar, beat 30 years of darkness
by developing its own solar-powered system for electricity. With the aid of Greenpeace,
Dharnai declared itself an energy-independent village in July. Students no long need to limit
their studies to the day time, women no longer limit themselves to stepping out in the day in
this village of 2400 residents.

e Pothanikkad (Kerala)

The village with 100% literacy rate: Unsurprisingly in Kerala, Pothanikkad village was

the first in the country to achieve a 100%literacy rate. Not only does the village boast of city-
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standard high-schools, but it also has primary schools and private schools. Guess the number
of people the village has educated? Well, according to the 2001 census there are 17563
residents living in the village.

e Mawlynnong (Meghalaya)

Asia’s cleanest village Mawlynnong, a small village in Meghalaya, was awarded the
prestigious tag of 'Cleanest Village in Asia’ in 2003 by Discover India Magazine. Located at
about 90 km from Shillong, the village offers a sky walk for you to take in the beauty as you
explore it. According to visitors, you cannot find a single cigarette butt/plastic bag lying
around there.

1.2.3 The Idea of a model/Smart Village

The idea of an “Aarush Gram” or model village has been explored earlier as well, most notably
through the Pradhan mantri Aarush Gram Yojana, launched by the Central Government in 2009-
10. The scheme was implemented in pilot mode in 1000 villages of Assam, Bihar, Himachal
Pradesh, Rajasthan and Tamil Nadu, with an allocation of Rs 10 lakh per village. This limit was
later raised to Rs 20 lakh per village. The target villages under the scheme were those with more
than 50% of the population belonging to Scheduled Castes (SCs). Additionally, State
governments have also taken steps in this direction. Himachal Pradesh launched a Mukai Mantri
Adarsh Gram Yojana along similar lines in 2011, with the allocation of Rs 10 lakh per village.

1.2.4 Ancient History Civil / Electrical concept about Indian Village / other Countries
Perspective about village and its new Development

The study of ancient civil, architecture, structure and culture and its combination with modern
civil will lead to sparkle the modernity. Today we need to make a home not just a house. We
have to accept the fact that our elders identified our DNA and present a frame work in which we
can mold easily. if we want to understand science then we need to understand Indian tradition
because our tradition our customs and practice is our science. Otherwise the distance measured
by our ancestors and NASA’s Distance won’t be almost equal. “Many of the advances in the
sciences that we consider today to have been made in Europe were in fact made in India
centuries ago.” - Grant Duffs (British Historian) “Whatever sphere of human mind you may
select for your special study, whether it be language, or religion, or mythology or philosophy,
whether it be laws or customs, primitive art or primitive science, everywhere you have to go to
India. Whether you like it or not because some of the most valuable and most instructive
materials in the history of man are treasured up in India and in India only”

1.3 Detail study (Socio economic, physical, demographic and infrastructure
details) of Ideal village / Smart Village with photograph

e Basic Physical Infrastructure — Water Supply, Transport, Sewerage and Solid Waste
Management should be the priority focus and be provided.

e Basic Social Infrastructure— Health and Education facilities should be provided and ensure
proper delivery of facilities to village dwellers.

e Promote integrated development of rural areas with provision of quality housing, better
connectivity, employment opportunities and supporting physical and social infrastructure.

e Reduce migration from rural to urban areas due to lack of basic services and sufficient
economic activities in rural areas.
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e Internal roads within village settlement, Efficient Mass Transportation systems to improve
connectivity between urban and rural areas, Public transportation facilities that need to be
developed like bus stops, transport depot etc.

e Identification of sanitation facilities that need improvement — sewerage and drainage line for
household connection, door to door solid waste collection & dumping facilities.

e Electricity connections like street lighting that is energy efficient and eco-friendly.

e Refurbishing of village lakes, water tanks and wells, construction of rain water harvesting
structures for Sustainable Development.

e Development of socio culture facilities like community hall, public library, recreational
activities and repairing of existing amenities.

e Repair & maintenance of Existing Public Buildings like Gram Panchayat, Public Library,
School Buildings, Health Center, and Public Toilet Block & Other.

1.3.1 Socio economic

Fig 2 Sugar Factory Fia 3 Traffic Camera monitorina
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1.3.3 Infrastructure
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Fig 6 Engineering College
1.4 SWOT analysis of Ideal village / Smart Village

SWOT Analysis is a useful technique for understanding your Strengths and Weaknesses, and for
identifying both the Opportunities open to you and the Threats you face.

Strengths

Ponds and Sidewalks

Lake Site

Local businesses

Schools and colleges

Religious places (Temples/Masjid)
Excellent water quality

Easy access to highway
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e Parking facilities

e Police/Fire

Weaknesses

e No facility of clubs for adults and seniors

e Vacant commercial complexes

e Need to upgrade village parks and playgrounds
Opportunities

Opportunity for more events in parks, ponds and open space
Construction of public library

Opportunities for local business

Redevelopment of community hall

e Cricket play ground

Threats

e Algae in ponds

e Accidents due to rough driving by college students

e High commercial rents

1.5 Future prospects of Development of the Ideal village / Smart Village

Baben village can be developed as an educational and recreational hub due to development of
Aavadh lake city and other upcoming infrastructure projects near the village and due to
Vidyabharti college campus in the premises of Baben village. Local business and employment
opportunities can also be improved with regards to increase in the physical and social
development of the village.

1.6 Benefits of the visits of Ideal village / Smart Village

Purpose: To study about the development as well as the infrastructure facilities of the villages
which is an ideal village and can be considered as Benchmark for the development and growth of
other villages which are developing or which needs development.

By visiting such villages we students of civil engineering can understand about the actual
development that an rural area needs to satisfy its basic infrastructure facilities and to compete
with urban area and can implement these techniques and facilities for the development of other
villages which actually needs development and can implement the same for the development of
the villages which are allotted to us in Vishwakarma Yojana Phase-VIl11 as our final year project.
After visiting the village we came to know about the various facilities that can be provided in a
village for Urbanization of village and to reduce the migration of people from villages to city
areas. We also came to know about the various methodologies and techniques that can be used
for the development of the villages.

The sarpanch of Baben gram panchayat gave us a brief idea about the methods, techniques,
strategies that muse be used for the development of any village and what plays an important role
for the development of any village.

As Baben has developed a lot during the year 2007 to 2020 we got a good knowledge related to
rural development and general infrastructure facilities to be provided in a village. Baben can also
be considered as bench mark for the development of other villages.
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2 Literature Review — (Civil & Electrical Concept)

2.1 Introduction: Urban & Rural village concept

Urban: Urban is that area where the population density is more and new facilities are provided
to the people. Urban area is the region surrounding a city. Most of inhabitants of urban areas
have non-agricultural jobs. Urban areas have municipality, corporation, and cantonment board or
notified town area committees. According to census 2011, there are 7,935 towns, 4,041 statutory
town and 3,894 census towns.

Rural: All the areas which are not characterized as urban area is called rural area. In which the
population is very low compared to urban areas. Mainly they depend on agricultural activities.
According to census 2011, there are 6, 40,867 villages in India. The area where more than 75%
of male population is associated with agricultural activity is known as rural area.

2.2 Importance of the rural development

Rural development is the national necessity and it has following measures:

e To develop rural area as whole in terms of culture, society, economy, technology and health.

e To develop living slandered of rural mass.

e To develop rural youths, children and women.

e To develop and empower human resource of rural area in terms of their psychology, skill,
knowledge, attitude and other abilities.

e To develop infrastructure facility of rural area.

e To provide minimum facility to rural mass in terms of drinking water, education, transport,
electricity and communication.

e Todevelop rural institutions like Panchayat, cooperatives, post, banking and credit.

e To provide financial assist to develop the artisans in the rural areas, farmers and agrarian
unskilled labor, small and big rural entrepreneurs to improve their economy.

e To develop rural industries through the development of handicrafts, small scaled industries,
village industries, rural crafts, cottage industries and other related economic operations in the
rural sector.

e To develop agriculture, animal husbandry and other agricultural related areas.

e To restore uncultivated land, provide irrigation facilities and motivate farmers to adopt
improved seed, fertilizers, package of practices of crop cultivation and soil conservation
methods.

2.3 Ancient Villages / Different Definition of: Rural Urban Villages

Rural areas have low population density and large amount of undeveloped land. Agricultural
activities are more in rural areas. Census rural refers to individuals living in the countryside
outside centers of 1000 or more population. Rural and small town refers to individuals in towns
or municipalities outside the commuting zone of larger urban centers. These individuals may
disaggregated into zones according to the degree of a larger urban center. A rural area is an open
swath of land that has few homes or other buildings and not many people.
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2.4 Scenario: Rural / Urban village of India population Growth

2.5 Scenario: Rural / Urban village of Gujarat as per Census 2011 and latest
(Both combined)

Agenda of census of India is to release of provisional population totals-Rural urban distribution.
Population (in crore).

Table 1 Population of Rural and Urban areas as per census 2001 and

India 102.9 121.0 18.1
Rural 74.3 83.3 9.0
Urban 28.6 37.7 9.1

For the first in since independence, the absolute increase in population is more in urban areas

that in rural areas.

Rural-Urban Distribution: 68.84% & 31.16
Level of urbanization increased from 27.81% in 2001 census to 31.16% in 2011.

Literacy rates (in %)

Table 2 Literacy Rates in Rural and Urban areas as per Census 2001 and 2011

2001 2011 Difference
India 64.8 74.0 +9.2
Rural 587 68.9 +10.2
Urban 79.9 85.0 +5.1

The imbrovement in literacy rate in rural area is two times that in urban areas.The rural urban
literacy gap which was 21.2% points in 2001, has come down to 16.1% points in2011.Literacy

Rates (in %)

Table 3 Literacy Rates in Rural and Urban areas as per male - female

2001 2011 Difference
Male
India 75.3 82.1 +6.8
Rural 70.7 78.6 +7.9
Urban 86.3 89.7 +3.4
Female
India 53.7 65.5 +11.8
Rural 46.1 58.8 +12.7
Urban 72.9 79.9 +7.0

Gujarat Census:

Gujarat Technological University

Rural
43%
Urban
57%

= Urban = Rura

Fig 7 Rural-urban graph
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2.6 Rural Development Issues - Concerns — Measures

e People are directly or indirectly dependent on agriculture and a large number of landowners
have small and medium-sized landholding.

e Economy of the people living in rural areas is low.

e The price the farmers get for their produces is less in relation to the work they put in.

e People have to migrate to the urban areas due to unavailability of education.

e The other rural problems are due to the fact that since the rural people do not live in
concentrated masses, the availability of specialized service to them is minimum.

e Very less people are employed in the rural areas.

e Lack of physical facilities in rural areas.

e Lack of recreation facilities.

e Farmers are not having market area for selling their goods directly to the market.

2.7 Various infrastructure guidelines with the Norms for Villages for the
provisions of different infrastructure facilities

Table 4 Tena (Tenarang) Details

Village facilities Planning Commission Required as
per norms
Education
Anganwadi Each or Per 2500 population 6
Primary School Each Per 2500 population 6
Secondary School Per 7,500 population 2
Higher Secondary School Per 15,000 Population 1
College Per 125,000 Population 1
Tech. Training Institute Per 100000 Population 0
Agriculture Research Per 100000 Population 0
Centre
Skill Development Center Per 100000 Population 0
Health Facility
Govt/Panchyat Dispensary Each Village 1
or Sub PHC or Health
Centre
Primary Health & Child Per 20,000 population 1
Health Center
Child Welfare and Per 10,000 population 1
Maternity Home
Multispecialty Hospital Per 100000 Population 0
Physical Infrastructure
Transportation
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Pucca Village Approach Each village 1

Road

Bus/Auto Stand provision All Villages connected by PT (ST Bus or Auto) 1

Over Head Tank 1 /3 of Total Demand 3.5 lakh liter
tank

Socio- Cultural Infrastructure Facilities

Community Hall Per 10000 Population 1
community hall and Public Per 15000 Population 1
Library

Cremation Ground Per 20,000 population 1
Post Office Per 10,000 population 1
Gram Panchayat Building Each individual/group panchayat 1
APMC Per 100000 Population 0

2.8 Other Projects / Schemes of Gujarat / Indian Government

2.8.1 Other Projects

Following are the projects/schemes by Govt. Sector

1] Mahatma Gandhi National Rural Employment Guarantee Act (MGNREGA)
2] Pradhan Mantri Gram Sadak Yojana (PMGSY)

3] Indira Awas Yojana (IAY)

1] Mahatma Gandhi National Rural Employment Guarantee Act (MGNREGA):

MGNREGA Launched on 2nd February 2006 as a momentous initiative towards pro-poor
growth. For the first time, rural communities have been given not just a development
programmer but also a regime of rights. The National Rural Employment Guarantee Act, 2005
(NREGA) guarantees 100 days of employment in a financial year to any rural household whose
adult members are willing to do unskilled manual work.

This work guarantee also serve other objectives: generating productive assets and skills thereby
boosting the rural economy, protecting the environment, empowering rural women, reducing
rural urban migration and fostering social equity, among others. The Act offers an opportunity to
strengthen our democratic processes by entrusting principle role to Panchayats at all levels in its
implementation and promises transparency through involvement of community at planning and
monitoring stages.

2] Pradhan Mantri Gram Sadak Yojana (PMGSY):

Pradhan Mantri Gram Sadak Yojana (PMGSY) was launched on 25th December 2000 as a fully
funded Centrally Sponsored Scheme to provide all weather road connectivity in rural areas of the
country.
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The program envisages connecting all habitations with a population of 500 persons and above in
the plain areas and 250 persons and above in hill States, the tribal and the desert areas.
According to latest figures made available by the State Governments under a survey to identify
Core Network as part of the PMGSY program, about 1.67 lakh Unconnected Habitations are
eligible for coverage under the program. This involves construction of about 3.71 lakh km. of
roads for New Connectivity and 3.68 lakh km. under up gradation. The President of India, in his
address to Parliament on 25"February, 2005 announced a major business plan for rebuilding
rural India called Bharat Nirman.

The Finance Minister, in his Budget Speech of 28""February,2005, identified Rural Roads as one
of the six components of Bharat Nirman and has set a goal to provide connectivity to all
habitations with a population of 1000 persons and above (500 persons and above in the case of
hilly or tribal areas) with an all-weather road. A total of 59564 habitations are proposed to be
provided new connectivity under Bharat Nirman. This would involve construction of 1, 46,185
km of rural roads. In addition to new connectivity, Bharat Nirman envisages up
gradation/renewal of 1, 94,130 KM of existing rural roads. This comprises 60% up gradation
from Government of India and 40% renewal by the State Governments.

3] Indira Awas Yojana (IAY):

Housing is one of the basic requirements for human survival. For a normal citizen owning a
house provides significant economic security and status in society. For a shelter less person, a
house brings about a profound social change in his existence, endowing him with an identity,
thus integrating him with his immediate social background

Objective

The objective of Indira Awaas Yojana is primarily to help construction of dwelling units by
members of Scheduled Castes/ Schedule Tribes., freed bonded laborers and also non-SC/ST rural
poor below the poverty line by providing them with grant-in-aid.

2.8.2 Schemes of Gujarat

Following are the projects/schemes running by the private sector
1] Non-Governmental Organizations (NGOs)

2] Provision of Urban Amenities in Rural Areas (PURA)

1] Non-Governmental Organization (NGOs):

The NGOs became prominent after independence, especially after 1970s. Development
parishioners, government officials and foreign donors consider that NGOs by virtue of being
small scale, flexible, innovative and participatory, are more successful in reaching the poor and
in poverty alleviation, NGOs involved in initiating and implementing rural development
program. At present30 000 NGOs working in India.

Definition of NGOs

The term NGOs is used to denote / specify those organizations which undertake voluntary action
and social movements. A non-governmental organization (NGO) is a legally constituted
organization created by legal persons that operates independently from any government and a
term usually used by governments to refer to entities that have no government status.
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In the cases in which NGOs are funded totally or partially by governments, the NGO maintains
its non-governmental status by excluding government representatives from membership in the
organization. The term is usually applied only to organizations that pursue some wider social aim
that has political aspects, but that are not overtly political organizations such as political parties.

2] Provision of Urban Amenities in Rural Areas (PURA):

Objective of the Scheme:

The objective of the scheme is to provide urban amenities and livelihood opportunities in rural
areas to bridge the rural-urban divide, thereby reducing migration from rural to urban areas.
PURA aims to achieve “holistic and accelerated development of compact areas around a
potential growth center in a Panchayat (or group of Panchayats) through PPP by providing
livelihood opportunities and urban amenities to improve the quality of life in rural areas.”

The PURA Scheme (provision of Urban Amenities in Rural Areas) envisages rapid growth of
rural India -- given enhanced connectivity and infrastructure, the rural population would be
empowered and enabled to create opportunities and livelihoods for themselves on a sustainable
and growing basis. The key characteristics of the scheme are:

e Simultaneous delivery of key infrastructure in villages leading to optimal use of resources
Provision of funds for O&M of assets for 10 years post-construction, along with capital
investment for creation of assets

e Transformation of several schemes into a single project, to be implemented as per set
standards in a defined timeframe, with the requirements of each scheme being kept intact

e Combining livelihoods creation with infrastructure development

e Enforcement of standards of service delivery in rural areas almost at par with those obtaining
in urban areas Enforcement of service standards through a legally binding arrangement

Public-Private-Partnership or PPP

Public-Private-Partnership or PPP is a mode of implementing government programs/schemes in
partnership with the private sector. The term private in PPP encompasses all non-government
agencies such as the corporate sector, voluntary organizations, self-help groups, partnership
firms, individuals and community based organizations, PPP,

Moreover, subsumes all the objectives of the service being provided earlier by the government,
and is not intended to compromise on them. Essentially, the shift in emphasis is from delivering
services directly, to service management and coordination.

The roles and responsibilities of the partners may vary from sector to sector. While in some
schemes/projects, the private provider may have significant involvement in regard to all aspects
of implementation; in others s/he may have only minor role. Cost-effectiveness Since selection
of the developer/ service provider depends on competition or some bench marking, the project is
generally more cost effective than before.
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3 Smart (Cities / Village) Concept Idea and its Visit (Civil &
Electrical Concept)

3.1 Introduction: Concepts, Definitions & Practices

Smart Village is a concept adopted by national, state and local governments of India, as an
initiative focused on holistic rural development, derived from Mahatma Gandhi's vision of
Aarush Gram (Ideal Village) and Swaraj (Self Reliance). Prime Minister NarendraModi
launched Sansad Aarush Gram Yojana (SAGY) or SAANJHI) on 2 October 2014, Gandhi's
birthday, in addition to Smart Cities and Digital India, as a development programme for India.
The Parliamentarian's Model Village Scheme main goal is for each Member of Parliament and
Minister to adopt a rural village and develop it into a model by 2019 under the SAGY guidelines.
The vision of SAGY is a integrated village development plan, encompassing Personal, Human,
Social, and Economic dimensions.

Government of India, under the energetic, committed & innovative leadership of Prime
Minister Narendra Modi, is working on Smart cities & Smart Villages program, which is
good initiative.65% of India’s population lives in its villages. The youth from villages have been
migrating to cities in search of work as there are no or less opportunities for employment in
villages. They leave a good quality life of village for a poor quality of life in cities. This leads to
slums & poor hygienic conditions of life for them in cities. We need to stop this migration from
villages to cities. For this we need to create work opportunities in villages & make villages
SMART for our citizens.

People are employed in various sector as the work flow rate for the village is good. Vidhyabharti
Trust, Umrakh College, Multi-specialist Hospital, Secondary schools, Clinics, the big Sugar
Factory; all of which provides a lot of employment hence a lot of workforce and labourforce.

3.2 Vision — Goals, Standards and Performance Measurement Indicators
Sustainable development is generally discussed in terms of environmental considerations, but
from a rural community perspective, sustainable development must address how the people of
the community generate the income to maintain their rural lifestyle. In those instances where
employments considered as part of sustainability discussions, it is too often thought of in static
terms jobs that will last. But the reality of both modern rural and urban life is that economic
conditions rapidly change, and so a discussion of sustainable employment has to be conducted in
a dynamic context where different types of employment evolve as economic conditions change.
While market signals alone can, in principle, provide the information and the conditions for this
type of dynamic process, the argument of the paper is that the nature of rural areas makes it
unlikely for markets alone to allow sustainable employment.

In this paper, we describe the ecosystem for a village and then map out an integrated design
procedurefor building a smart village. We define a Smart Village as a bundle of services which
are delivered to its residents and businesses in an effective and efficient manner. Dozens of
services including construction, farming, electricity, heath care, water, retail, manufacturing and
logistics are needed in building a smart village. Computing, communication and information
technologies play a major role in design, delivery and monitoring of the services. All the
techniques and technologies needed to build a smart village are available now and some of them
are being used in villages in India but these are disparate, fragmented and piecemeal efforts. We
recognize that the need of the hour is strategy, integrated planning and above all monitoring and
execution of the activities using appropriate governance models. Our integrated design is a way
forward to deal with the demographic deficit and also achieve the goals of inclusive growth. It is
replicable and can be used to design and build smart villages in other parts of the World.
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A Key Performance Indicator (KPI) or Performance Measurement Indicator is a measurable
value that demonstrates how effectively a company is achieving key business objectives.
Organizations use KPIs at multiple levels to evaluate their success at reaching targets. High-level
KPIs may focus on the overall performance of the business, while low-level KPIs may focus on
processes in departments such as sales, marketing, HR, support and others.

Cities must be able to measure whether or not they’re becoming smarter, and the extent to which
they’re smart. But how? Measurement provides a basis to track progress, to make decisions and
to compare cities. Terms such as ‘indicators’ and ‘metrics’ are often used interchangeably,
although their meanings can differ across organizations. A key performance indicator (KPI) is a
quantifiable measure that an organisation uses to assess performance on objectives.
Measurements that are based on a standardised method are called metrics.

Measuring the extent to which a city is getting smarter is by no means a straightforward task. For
a start, there’s no standard set of smart city indicators. Even though cities often apply KPIs to
measure the progress of their smart city projects — for example tonnes of CO, emissions per
capita or the number of Wi-Fi hotspots installed — the KPIs are not comparable across all cities.
Then there’s the problem that it’s difficult to measure direct links between some of the things
you would implement as a smart city. So, while KPIs tell us about performance in specific areas,
such as increased broadband connectivity, how can we know whether this improves city
outcomes such as more jobs for citizens? Many projects have already started to help members
deploy better smart city solutions by developing and validating KPIs and data collection
procedures in collaboration with cities. They’re working with numerous research institutes to
ensure the best performance for smart villages.

3.3 Technological options

Technology can help by creating more accessible interfaces such as smart city dashboards, for
example the London City Dashboard_created by University College London (UCL), National
Centre for Research methods (NCRM) and Jisc.

3.4 Road Map and Safeguards

Tenarang is a small Village/hamlet in OlpadTaluka in Surat
District of Gujarat State, India. It comes under
TenarangPanchayath. It is located 22 KM towards North from
District headquarters Surat. 246 KM from State capital
GandhinagarTenarang is surrounded by Surat Taluka towards
South , HansotTaluka towards North , ChorasiTaluka towards
South , KamrejTaluka towards East . Surat,Ankleshwar , Navsari ,
Bharuch are the near by Cities to Tenarang. It is near to Arabian
sea. There is a chance of humidity in the weather.People are living
unanimously in the locality. Everybody is aware of each other’s
welfare and happiness with lot of ecstasy in their hearts. A ]
properly maintained supply of water from the lake is constantly Fia 8 Road map
rushing into village ghars. Power for the community is mostly taken care by themselves,
although the street lights, or I may correct, Solar street lights are sponsored by the ONGC (Oil
and Natural Gas Corp.) Hazira Plant located nearby the village in west most end of Surat. In
general, it can be said that the people are happy, consciously satisfied with the life, just with a
little bit of advancement.
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3.5 Issues & Challenges

The village visit to Tenarang was an experience to learn. We started with asking politely easy
questions to the surrounding localities. People were helpful, telling us the needed information
and a bit of their own sometimes. The electrical power system of the village is poor. The line
comes all the way from Masma, a village 10 kms away. Many times there is a shortage. Roads
under the given circumstances are better than expectation, plainly built,narrow. It must be hard
but with proper efforts the village can be well-nourished.

3.6 Smart Infrastructure — Intelligent Traffic Management

Not that it is just a village, but also it has a small lithospheric area which makes the roads smaller
and houses congested. Lesser makes the need of traffic management.

Public Transportation Management:

The service is aimed towards the encouragement of public transport use amongst people. The
goal can be achieved by effective automation, planning and management of public transportation
with the help of real time data analysis of different routes. The information helps in knowing
vehicle schedules and offering quick response to operators and dispatchers during the deviation,
delay or other emergency scenarios. It also helps in ensuring the security of people engaged in
public transit systems.

Route Information:

If travelers have prior information about the route best suited for their journey their travel
becomes easy and comfortable, especially for a new zone. Real time information about traffic
conditions, transit systems, sharp turns, stop signs, road conditions, man oeuvres and other
instructions about the routes can ease travel.

Smart cities need smart transport services. Proper movement of people, goods and services
accelerate the growth and development of a region. A well planned and efficiently managed
transport network is a must for any society. A city’s transport system acts as a lifeline for the
smooth functioning of the city. In the absence of right commuting channels, life comes to a halt
for people residing in urban areas. Proper means and management of transport channels defines
the quality of life in modern hi-tech cities.

3.7 Cyber security or any other concept

Security is a global idea tied to safety, an assurance that a person may go about his or her life
without injury to life, property or rights. Cyber security is a subset that focuses on computing
systems, their data exchange channels and the information they process, the violations of which
may be sanctioned under criminal law. Information security and assurance intertwine with cyber
security with a focus on information processed. With computing system, the kernel of security
concerns is the information handled by the system. The three general areas to be secured are:

e The “privacy” and confidentiality of the information

e The integrity and authenticity of the information and

e The availability of the information for its use and services

Further, the legal and social concepts of a citizen’s “right to privacy” are entangled with the
challenge of cyber security and the benefits of the Smart City. That legal/social concept of
privacy addresses confidential aspects of life, control of one’s own public profile and a life free
of unwarranted interference. This applies to both state action and that of private parties.Within
most democratic and hybrid legal regimes under common law, civil law and mixed systems there
are core general principles relating to privacy and cyber privacy:
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e Activities within the home have the greatest level of protection and are generally protected
from intrusion by others absent reasonable grounds and, often, judicial orders of intrusion,
based on law.

e Activities that extend outside the home may still be protected as to privacy but the level of
protection may vary. This may depend on whether there is a “reasonable expectation of
privacy,” under Indian constitutional law, or a special protection out by statute for that
activity.

e Activities out in public or involving third parties may have little or no protection as to
privacy absent special protection out by statute for that activity.

e Activities subject to public regulation may carry lesser or no privacy protections, particularly
where data collection is part of regulation or a pre-condition to state permission to use
regulated services.

e Any activity data may be monitored, collected and used with the consent of the data subject,
absent statutory prohibitions on use even with consent. Third parties may condition use of
their services or products on consent to such data use, even where a data subject may consent
without actually reading the consent document they execute.

As to “cyber privacy” the legal regime is further defined by related, analogous statues that may
prohibit unauthorized access to a computer, a network and related data, unauthorized interception
of, interference with or transmission of data and unauthorized data processing and analytics of a
data collection.

3.8 Retrofitting- Redevelopment- Greenfield Development District Cooling

3.8.1 Retrofitting

Retrofitting is one of the strategic components which when will be introduce planning in an
existing built-up area, will help us to achieve several objectives for smart city like making the
existing area more efficient and livable along with others. In this method, generally an area more
than 500 acres will be identified by the city in consultation with citizens. After identification and
observation of the current situation of infrastructure services in the identified area and the vision
of the residents, the cities will prepare a strategy to become smart. Since existing structures are
largely to remain intact in this model, it is expected that more intensive infrastructure service
levels and a large number of smart applications will be packed into the retrofitted smart city.
Now days, one of the most commonly method used for the retrofitting for any buildings is Green
retrofitting.

3.8.2 Redevelopment

Redevelopment causes the tremendous development in infrastructure by using the mixed land
use patterns and also increasing the density at the same time. When the area is more than 50
acres, then for the sake of concerns of citizen’s redevelopment is adopted. For example, by
implementing high ground coverage, mixed land use is done by preparing new layout for the
area. Vacant land represents both a significant problem and an attractive opportunity for many
central cities. Vacant land and abandoned structures impose both economic and social costs on
cities and the neighborhoods or districts in which they are located. On the economic side, such
properties lower neighboring property values and tax revenues even as they create pressure to
raise taxes to maintain service levels. Addressing the issue of vacant and abandoned land and
structures, state governments play an important role as well.
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3.8.3 Green field development

Greenfield development will introduce most of the Smart Solutions in a previously vacant area
(more than 250 acres) using innovative planning, plan financing and plan implementation tools
(e.g. land pooling/ land reconstitution) with provision for affordable housing, especially for the
poor. Greenfield developments are required around cities in order to address the needs of the
expanding population. From a legal perspective, the challenges in obtaining timely, effective,
and affordable approvals for Greenfield residential development. One of the most important
issues with Greenfield developments is to ensure that the development area can be appropriately
served with infrastructure. New areas (Greenfield) will be developed around cities in order to
accommodate the expanding population in urban areas.Unlike retrofitting and redevelopment,
Greenfield developments could be located either within the limits of the ULB or within the limits
of the local Urban Development Authority (UDA). Some of the important determining factors
about Greenfield development are:

e Areas of land that have never been used for construction, areas of natural, often grassed,
land.

Nothing to demolish, and no existing issues

Cheaper to develop

Demand for rural/suburban housing

Easier to comply with environmental standards

3.9 Strategic Options for Fast Development

3.9.1 Functional flexibility

e It means cities, urban forms can easily adapt (with limited Investment needs) to a
redistribution of urban functions.

e A resilient urban form must have flexibility to get a third dimension without disturbing the
availability and hierarchy of facilities, amenities and quality of life.

e Community re-densification initiatives not limited to policy like Transferable Development
Rights (TDR), issued in addition to normal Floor Area Ratio, increases the Community
Global FAR.

e Protects cultural or historical heritage, increasing the number of in-habitants, reducing per
capita cost of utility distribution and increased access to utility.

3.9.2 Highly connected network

e Implies full spectrum of streets of various lengths, width and spans adapted to different
speeds and to different flows. When some connections are cut, others are created to
compensate for the cuts and maintain the urban system in operation.

e Social networks as well as street networks show characteristics such as a high level of
clustering.

e These are complex evolved street patterns with node and its intersection with another street
as a link.

3.9.3 Greening, water recycling & urban rural integration

e Water recycling and grey water use, improving runoff management and developing
new/alternative water sources; storage facilities and autonomously powered water
management and treatment infrastructure.

e City‘s green infrastructure reduces GHG emissions, as they are carbon sink.
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3.9.4 Industrial development

Sensitive industrial development concepts constitute a significant element in this manual. What
we propose is to set the stage for creative industrial development and to illustrate several success
stories that can be referred to by hamlets throughout the Park in their individual efforts to attract
industry. The Saint Paul Port Authority redevelops blighted, contaminated, and underutilized
properties in industrial areas.

3.10 India's Urban Water and Sanitation Challenges and Role of Indigenous
Technologies

No Indian city is in a position to boast of a complete sewerage system, which can keep up with

the sanitation and pollution challenge. In fact, most Indian cities have a massive backlog of

incomplete sewage systems or systems in serious need for refurbishment and repair. The most

advanced city is Bengaluru with 3610 km of sewage lines and 14 sewage treatment plants. Some

of these plants do not function because of high recurring costs —electricity and chemicals and

others because they do not have the sewage to treat. In most cities, only a small (estimated)

proportion of sewage is transported for treatment. And if the treated sewage —transported in

official drains —is allowed to be mixed with the untreated sewage —transported in unofficial and

open drains —then the net result is pollution. The added problem is that the location of the

hardware —the sewage treatment plant —is not designed to dispose of the treated effluent so that it

actually cleans the water body. Most cities don’t seem to think of this factor when they build

their infrastructure for sewage. They build a sewage treatment plant where there is land. The

treated sewage is then disposed of, as conveniently as possible, invariably into a drain. But as

this drain collects the untreated waste of large numbers of people, the end result is pollution.

The sewage treatment system must plan for safe disposal, before it can even be planned for

treatment. The following could be options:

e Discharge directly in rivers or lakes to add to water quality

e Discharge in lakes or other water-bodies designed for secondary treatment for recharge of
groundwater.

e Piped to green spaces for watering.

e Channels for irrigation in agriculture.

e Reuse in industry

3.11 Initiatives in village development by local self-government
Following the assent of the President, the Panchayati Raj Act was brought into force by a
government notification on April 24th, 1993 as the 73rd Constitutional Amendment which is
inserted after Part VIII of the Constitution of India. Simultaneously the Nagarpalika Act on
urban local government bodies was brought into force as the 74th constitutional amendment. As
a consequence of the Panchayati Raj Act, the number of local self-government institutions with
directly elected representatives rose to around 500 bodies at district level, 5000 at block level and
225 000 at village level.292 A district level Panchayat covers a population of approximately 1-2
million, an intermediate level Panchayat a population of approximately 80-200 000 and a Gram
Panchayat comprising a village or a group of villages, a population of approximately 1500-8000,
varying from state to state.
The Panchayati Raj Act, 1992 specifies:
e The constitution and composition of institutions of local self-governance at the village,
intermediate and district level — The Act provides for a mandatory three tier system of local
self-government institutions for states with a population above 20 million. Small states are
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given the option not to have an intermediate level Panchayat. The Act provides for direct
elections of Panchayat members at all levels.

e The audit of accounts of Panchayats - The Act leaves the matter entirely to the Legislature of
the states

e The elections to the Panchayats - Every state should have a State Election Commission for
superintendence, direction and control of the preparation of electoral rolls and for conducting
elections. The Commission should consist of a State Election Commissioner appointed by the
Governor.

e Its applications to certain territories, states and areas - The Act specifies that its provisions
shall apply to the Union territories subject to exceptions and modifications by the President
of India.

e Disqualification of membership - The Act refers to state legislation for defining criteria of
disqualification of membership. The Act itself only specifies that no person should be
disqualified on the ground of age if the person has attained 21 years.

e The powers, authorities and responsibilities of Panchayats - The Act refers to state legislation
to endow Panchayats with adequate powers and authority "as may be necessary to enable
them to function as institutions of local self-government”. It mentions the preparation of
plans for economic development and the implementation of development schemes including
the matters listed in the 11th Schedule.

e The powers to impose taxes by, and funds of, the Panchayats - The Act mentions that the
legislature of the states should pass legislation to authorize Panchayats to levy, collect and
appropriate taxes, duties, tolls and fees.

3.12 Smart Initiatives by District Municipal Corporation

Smart city Mission was launched by Prime Minister Shri NarendraModi on 25 June, 2015. Surat
city was selected among 100 cities to be developed as smart city in India due to various
achievements, initiatives and all inclusive approach. Accordingly Surat city had submitted
“Smart City Proposal” (SCP) for Surat City in the given format on 15 December, 2015 to
Ministry of Urban Development, Government of India with required consent of Government of
Guijarat and statutory authority of Surat Municipal Corporation. Till deadline for submission total
97 cities had submitted their smart city proposal to Government of India. As per the already
given plan, 20 cities were to be selected in round-1 (current year) on merit of their submitted
proposal. Government of India had constituted 3 teams with expert members of World Bank,
ADB and other independent members for evaluation and marking of all the submitted smart city
proposals from 97 smart cities and to select final list of top 20 cities based on marking.

Citizens Engagement is the base of four pillars of institutional, physical, social and economic
infrastructure for comprehensive development as per Smart City Mission guidelines and
therefore Citizens Engagement tool is extensively used to know the suggestions / feedback from
citizens by various online & offline methods like — Stakeholders consultation meetings with
Elected representatives, Press media, different industrial, trade & commerce associations,
doctors, engineers, architects and NGOs, Ward level meetings with citizens, Essay & Drawing
competition for students and citizens, Techno fair for informing citizens about possible smart
solutions, Citizens Poll on myGov and SMC’s website and seminars / webinars on different
subjects etc.Based on Citizens Poll for Pan City initiatives, ICT based Transport-Connectivity
smart solutions are finalized in Smart City Proposal, which will be implemented in entire area of
Surat city. Based on suggestions/ feedback received during Citizens Engagement, “Retrofitting”
is selected out of the three options given for area development. After screening of all the possible
options, area measuring 2167 acres (8.77 Sg.km) of 7 T.P. schemes in the Anjana, Umarwada,
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Magob, Dumbhal&Parvat located in East & South-East zone of city is selected for retrofitting in
Smart City Proposal. Present population of this area is about 5 Laces apart from about 1 Lac
floating population. Significance of this area can be judged from the fact that about 10%
population of city resides in the selected 3% area which contributes to about 16% of economy of
city. Selected area is having many commercial and industrial units based on textile sector which
acts as a catalyst for greater job opportunities.

3.13 Any Projects contributed working by Government / NGO / Other Digital
Country concept

The Oil and Natural Gas Corporation Limited (ONGC), a government-owned oil and gas
company, has floated a 5 MW tender along with seven years of operation and maintenance
(O&M) at its premises in the state of Gujarat. The last date for the submission of bids is February
11, 2020, while a pre-bid conference will be held on January 20, 2020.The projects must be
installed on a lump sum turnkey basis along with seven years of operation and maintenance at
ONGC Hazira in Surat, Gujarat. The contract period for this tender is 12 months.The interested
bidders need to furnish 3.6 million as the earnest money deposit (EMD).ONGC has announced
several solar tenders in the past year for captive consumption.According to Mercom’s India Solar
Project Tracker, Gujarat has 2.3 GW large-scale solar projects in operations. According to
Mercom India Research, ONGC has 15 MW of large-scale solar projects in operation.

3.14 How to implement other Countries smart villages projects in Indian village
context (Regarding Environment, Employment

Alleviating poverty, reducing inequality and achieving economic prosperity and well-being is a
global challenge, which corresponds to the United Nations Sustainable Development Goals, 1, 8
and 10. The aim of the ‘Scalable Architecture for Smart Villages’ project is to make a
contribution to this rather daunting challenge. In proposing an approach to scalable architecture,
we are aware of the many great minds that have directed their attention to this challenge and who
have made significant contributions, and thus we approach it with humility. We acknowledge
that those who have come before have impacted varying degrees of change in their own unique
way. We would like to share our novel approach, with our focus being on the words ‘smart” and
‘scalable’, which allow communities to customize their development trajectory. In order to
achieve scale and customization in smart villages, we are formulating a new scalable framework
that is guided on a philosophical level by the need for an endogenous initiative. We draw on the
scholarship around the field of Participatory Action Research (PAR), but note some differences
in our approach. We detail the differences between PAR and our approach further in the paper,
under the section “Knowledge Gap and The Discovery Phase”.

3.15 Electrical concept

Smart villages are a steady supply of electricity and access to clean and efficient cooking
equipment Manufacturing industries and high-energy resources will often be found in the valleys
provided by the national grid if they are close enough or - in many remote communities - to local
mini-grids driven by renewable energy sources, perhaps in the form of a hybrid with diesel
generators in some cases. The more scattered communities around these valleys will use pico
power and stand-alone systems to provide basic levels of power supply until distribution
networks are available.
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4 About Tenarang Village

4.1 Introduction
4.1.1 Introduction about Tenarang Village details

Fig 9 Google map TENARANG

Table 5 Details

Locality Name : Tenarang (dellRidl)

Taluka Name . Olpad

District :  Surat

State ;. Gujarat

Language . Guijarati (and Sindhi, Hindi, Marvadi,
" English, Marathi, Telugu, And Oriya)

Time zone : IST(UTC+5:30)

Elevation / Altitude 19 meters. Above Seal level

Telephone Code ;02621

Pincode : 394540 (Olpad)

Sarpanch :  Jayeshbhai Patel

Talati-kam-mantri :  Prabhat Desai

Assembly constituency :  Olpad assembly constituency

Assembly MLA :  DarshanaVikramJardosh

Parliament MP :  Patel MukeshbhaiZinabhai

LokSabha constituency :  Surat Parliamentary Constituency

4.1.2 Justification/ need of the study

Tenarang village is very small village through it is undeveloped village. Reasons behind
selecting villages are given below:

¢ No railway station with in 10 km. ( Nearest railway station : Surat at 14-15 km)

e In Covid-19 pandemic, there is no newspaper supply!
e No public transportation after unlocking process from lockdown.
e No medical shops within 10 km.
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e No hospitals with in 5 km.
e Not any child-care clinic / Maternity home within 10 km
e No renewable energy source!!

4.1.3 Study Area (Broadly define)

e According to Gandhi “An ideal Indian village will be so constructed as to lend itself to
perfect sanitation. It will have cottages with sufficient light and ventilation built of a material
obtainable within a radius of five miles of.

e The village lanes and streets will be free of all avoidable dust. It will have wells according to
its needs and accessible to all. It will have houses of worship for all; also a common meeting
place, a village common for grazing its cattle, a co-operative dairy, primary and secondary
schools in which industrial education will be the central fact, and it will have panchayats for
settling disputes.

e It will produce its own grains, vegetables and fruit, and its own khadi.” The vision of
Vishwakarma yojana is to reduce and remove the rural urban divide through infusion of
urban patterns and services in rural system. .This can be achieved by considering various
aspects such as Physical, Social, and Renewable infrastructural facilities .This requires study
of village with respect to delivery of basic needs, to aim at Reimagining, Redesigning,
Rejuvenating and strengthening the community life.

e The present study deals with recognizing the needs of the village community and providing
engineering solutions mainly in the form of Physical, Social, Socio-cultural, sustainable and
smart infrastructure.

4.1.4 Objectives of the study

e Upgrade the basic utilities as per urban standards.
e Provide sustainable civil designs for the village.
e Redesign.

e To analyze the current condition of village.

4.1.5 Scope of the Study
Scope of the project is to provide urban amenities in rural areas while maintaining the rural soul.

This will help in developing villages in sustainable manner, reduce migration from villages and
prevent the cities from the urban pressure.

4.1.6 Methodology Frame Work for development of your village

In the initial phases of project we studied various concepts related to village development and its
objective and need. Then we selected BABEN Village of Surat district visited it, conducted
survey and got an idea of how a village should be. Then we visited TENARANG village and
performed the techno economic survey, under this social, socio economical and physical
information was collected by interacting with members of panchayat and some villagers
regarding the prevailing condition of village. We also asked them about some suggestions that
can may prove to be useful to them. After studying and analyzing the data collected Gap analysis
was performed and various design proposals and their estimate was done.

4.1.7 Available Methodology for development of related to Civil/Electrical
Crucial tasks within this methodology include periodic pre-scheduled meetings between the
students and municipal leaders, separate weekly advising sessions with the industry advsior and

Gujarat Technological University 2020-2021 Page 37




Vishwakarma Yojana: Tenarang Village, Surat District

university advisor, and a presentation to the members of the community as their designs
progressed to allow the community to voice their opinions and gain acceptance. Due to the many
accomplishments and benefits that resulted from this collaborative student project, the
methodology that paved the way to success can serve as a model to other institutions and
government agencies interested in enhancing the undergraduate engineering technology student
experience and benefiting underserved communities in need of assistance to safeguard their
residents through infrastructure improvements.within this methodology include periodic pre-
scheduled meetings between the students and municipal leaders, separate weekly advising
sessions with the industry advsior and university advisor, and a presentation to the members of
the community as their designs progressed to allow the community to voice their opinions and
gain acceptance. Due to the many accomplishments and benefits that resulted from this
collaborative student project, the methodology that paved the way to success can serve as a
model to other institutions and government agencies interested in enhancing the undergraduate
engineering technology student experience and benefiting underserved communities in need of
assistance to safeguard their residents through infrastructure improvements.

4.2 Tenarang Study Area Profile

4.2.1 Study Area Location with brief History land use details

Tenarang is a small Village/hamlet in OlpadTaluka in Surat District of Gujarat State, India. It
comes under TenarangPanchayat. It is located 22 KM towards North from District headquarters
Surat. 246 KM from State capital Gandhinagar

Tenarang is surrounded by Surat Taluka towards South, HansotTaluka towards North, Chorasi
Taluka towards South, Kamrej Taluka towards East .Surat, Ankleshwar, Navsari, Bharuch are
the nearby Cities to Tenarang. It is near to Arabian Sea. There is a chance of humidity in the
weather.

4.2.2 Base Location map, Land Map, Gram Tal Map

720

Fig 10 Tena (Tenarang) Map Fig 11 Tena (Tenarang) Map

4.2.3 Physical & Demographical Growth
Not Growth available because of not any advance work is done!

4.2.4 Economic generation profile / Banks
No bank available in the village for that, one has to go 2-3 km outside the village.
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4.2.5 Actual Problem faced by Villagers and smart solution
Frequency of water in farming

Network connection

Cricket playground

Recreational Area

Newspaper facility

Renewable energy source

e lrrigation

e Petrol pump

e Public transportation ( covid-19 effect )

4.2.6 Social scenario -Preservation of traditions, Festivals, Cuisine
e Due to Arya club, in holi there are lots of city people come to celebrate holi in village.
e Intemple, people used to celebrate festival in unity.

4.2.7 Migration Reasons / Trends

These reasons can be classified as economic, social, political or environmental: social migration
- moving somewhere for a better quality of life or to be closer to family or friends.
Push and pull factors

Lack of services.

Lack of safety.

High crime.

Crop failure.

Drought.

Flooding.

Poverty.

War.

4.3 Data Collection Tenarang Photograph/Graphs/Charts/Table)
4.3.1 Describe Methods for data collection

e Household survey ( sample ) to peoples of village
e Information by talati/Sarpunch
4.3.2 Primary details of survey details

Table 6 Details TENARANG

Name of Taluka: Olpad
Name of Village: Tenarang
o C. K. Pithawala College of Engineering &
Name of Institute: Technology
Nodal Officer Name & Dr. Boski P. Chauhan&
Contact Detail: Prof. Hetal H. Jivanramjiwala
Respondent Name: Prabhat Desai ( Talati )
Date of Survey: 20/10/2020
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4.3.3 Average size of the House - Geo-Tagging of House
4.3.4 No of Human being in One House

Table 7 Demographical Details

Sr. Census  Population Male Female Total Number
\[o} of House Holds

1. 2001 Not available

2. 2011 1976 1075 901 500 approx.

4.3.5 Material available locally in the village and Material out Sourced by the villagers
Not any material available in the village because the people are engage doing farming as
vegetables and other people busy in laborious work in Glass(5-7 km away) factory.

4.3.6 Geographical Detail

Table 8 Geographical Details

Description Information/Detail
1. Area of Village (Approx.) 756 ha
3. Agricultural Land Area (In hect.) 658 ha
4. Residential Area (In hect.) 49 ha
6. Distance to the nearest railway station (in kilometers): Surat 23 km
7. Name of Nearest Town with Distance: Surat 13 km
8. Distance to the nearest bus station (in kilometers): Olpad / Surat
9. Whether village is connected to all road for the any Yes, MDR
4.3.7 Demographical Detail - Cast Wise Population Details / Which ID proof using by
villagers

Cast wise detail not available
ID proof - ADHAR CARD

4.3.8 Occupational Detail - Occupation wise Details / Majority business

In the Tenarang village, the most of the villagers are getting income from the farming about 60
% to 70 % villagers are conducted with farming, 10 % are conducted with the milk production
and the remaining villagers are worked on laborious work. So, we can say that the main source
of income in the village is farming.

4.3.9 Agricultural Details / Organic Farming / Fishery

The main occupation and income of source is farming. And the second resource is laborious
work at glass factory. The village has approx. 658 hectares land as a agriculture land. In the
village, the main crops are Rice, Wheat &Vegetable. The farmers are mostly used flood
irrigation system.

4.3.10 Physical Infrastructure Facilities - Manufacturing HUB / Ware Houses
Not available in the village because there is not any kind of any club/factory.

4.3.11 Tourism development available in the village for attracting the tourist
Yes, Arya Club but not available for villagers.
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4.4 Infrastructure Details (With Exiting Village Photograph)

4.4.1 Drinking Water / Water Management Facilities

The village has good & pure water for drinking. There are one overhead water tanks are in the
village 5-6 no of underground sump. The main overhead water tank has a storage capacity of
50000 liters, it is enough to providing the drinking water in the village daily 2 hours supply. And
it’s maintained by gram panchayat. There is also availability of Public bore wells because the
borewell water is salty because of new by ocean area.There is not public bore well/everyone has their
own bore well. Same above as Unprotected well.

Fig-12 Underground tank Fig-13 Overhead tank

4.4.2 Drainage Network / Sanitation Facilities

Village drainage line are construct before some years. The village has not proper completed
drainage network. It is approx. completed around 60-70% of total work and it is discharge in to
the nearby water bodies.

4.4.3 Transportation & Road Network

There is public transport available in the village. The bus from Surat-Olpad is connected the
Tenarang village but the bus stop of Tenarang village is not really developed. Tenarang village is
connected to Surat city with MDR roads (around 13 km from city).And all reads of village are
fully developed with black topped pucca road.
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Fig-14 Road connecting From Surat city Fig-15 Internal Streets kuchha road

Fig-16 internal Streets Fig-17 MDR connected to Surat

4.4.4 Housing condition
There are total 500 households are in the village in which the 20 % houses are made up of the

bricks and concrete, and the remaining houses are made up of clay and shades. 50 % are kacha
house and 30 % are pakka house.
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Fig-18 Different Housing conditions

445 Social Infrastructure Facilities, Health, Education, Community Hall, Library

Heath facility there is not any kind of Clinical facility available in the village and any kind of
medical facility or medicine available in the village. The requirement of clinic in the hospital
hence design of hospital given below. For hospital/medicine people have to go surat/olpad 10 km
away

Education details there are 2 andanwadis and 2 schools are available in the village. There is one
primary school and one is middle school. For farther studies, villagers have to in cities.

Community Hall There is community hall available in the village but in very poor condition.
The maintained or repair required. As per marriage conditions, there is gram panchayat has
improved hall by providing external patras as given below.

Library no library available In covid- period there is not any kind of avability of newspaper
around 10 months.

ﬂmm

Fig-19 Anganwadi no 1 ( two anganwadis) Fig-20 primary school Gate
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Fig 21 Office Prima’}y school Flg 22 Anganwadl no 2
(two anganwadi)

Fig 23 inside school Fig 24 With school teacher
44.6 Existing Condition of Public Buildings & Maintenance of existing Public
Infrastructures
e Community hall
e Dairy

Panchayat building
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4.4.7 Technology Mobile/ WIFI / Internet Usage Details

After the survey of village, know that about 60-70 % villagers have smartphone and they use
internet. They are aware about the technology. But there is not 4G connection of internet. The
network strength of village is very poor. Most of the house has a cable TV connection. There is
no WIFI connection in the village.

4.4.8 Sports Activity as Gram Panchayat
No Sports activity done! Because not actually any kind of active sports group in village yet

4.4.9 Socio-Cultural Facilities, Public Garden /Park/Playground /Pond/ Other Recreation
Facilities

Public garden/parkthere is no public garden/park is available in the village.

Playground There is no playground in the village for the sports activity.

Pond There are 1 pond in the village and it’s filled by canal in the village and it is used for
domestic purpose.

4.4.10 Other Table 20 Other facility details TENARANG
Other Facilities Condition Locatio  Available Available

n =) (NO)
Post-office 0 km Yes

telecommunication
Network/ STD No
booth
General Market 13 km No
Shops (Public
Distribution Yes
System)
Panchayat Building Yes
Pharmacy/Medical Shop 13 km No
Bank & ATM Facility 4-5 km No
Agriculture Co-operative

Sgciety P 2 km No
Milk Co-operative Soc. Yes
Small Scale Industries Yes
Internet Cafes/
Common Service No
Center/Wi Fi
Youth Club No

MahilaMandal Yes but

inactive
Credit Cooperative Society 2.5 km
Agricultural Cooperative
Society Milk Cooperative
Society Fishermen’s
Cooperative Society
Computer Kiosk/ e-chaupa

distance
In village
Glassware/
chikni
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4.5 Electrical Concept

45.1 Renewable energy source planning particularly for villages
There is 50% solar street lights available in the village other than not any kind of renewable
energy source available in the village.

4.5.2 Irrigation Facilities

The main irrigation in the village is through canal. There is lake available in the village but
villagers use it for domestic purpose. There is also well available in village at personal level also
but no one use for there drinking purpose.

Fig 28 solar street light
4.5.3 Electricity Facilities with Area

Table 24 Electricity Facilities with Area

F. Electricity Distribution

(Y/N ) Govt./ Private
(Less than 6 hrs./ c(;284Rh[r)s(): Yes
More Than 6 hrs)
Power supply for
Domestic Use 24 hrs
Power supply for
Agricultural Use 24 hrs
Power supply for
Commercial Use 24 hrs
0,
Road/ Street Lights Yes,street light ;8;5;8:? street
Electrification in .
Government Buildings/ I\;(\)/;?;’S:SI
Schools/ Hospitals
Renewable Energy Source no
Facilities (Y/ N)
LED Facilities Yes 100%

Gujarat Technological University 2020-2021 Page 46




Vishwakarma Yojana: Tenarang Village, Surat District

4.6 Existing Institution like - Village Administration — Detail Profile

4.6.1 Bachat Mandali
Not available because bachat mandli club is not available in village

4.6.2 Dudh Mandali

Yes, available But very much construction required. Very poor in Actual condition
Mabhila for units, Available but not active

Y|

S

Fig 29 General Shoﬂpi)-At Village

Fig 31 Tena Lake
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5 Technical Options with Case Studies

5.1 Concept (Civil)
5.1.1 Advance Sustainable construction techniques / Practices and Quantity Surveying

A ‘green’ building is a building that, in its design, construction or operation, reduces or
eliminates negative impacts, and can create positive impacts, on our climate and natural
environment. Green buildings preserve precious natural resources and improve our quality of
life. There are a number of features which can make a building ‘green’. These include:

This is why WorldGBC supports its member Green Building Councils and their member
companies in individual countries and across regions, to pursue green buildings that are best
suited to their own markets.To get involved in your own country’s transformation to green
building, please contact or join your local Green Building Council.

Abstract: The idea of green building has made an enormous significance in a creating nation
like INDIA. The hypothesis suggests of minimizing the wastage and the expense of
development. With expansion in urbanization the normal assets were utilized as a part of ill-
advised ways which drives us towards the usage of green structures and the idea helps in making
ideal utilization of regular assets. The green building is an eco-friendly segment, since it depends
on the essential tenet - "REDUCE, REUSE and RECYCLE". In the long run, the green structures
manage the cost of an abnormal state of financial and building execution, which drives us to the
advancement of future era. The point of a green building configuration is to minimize the interest
on non-renewable assets, amplify the use effectiveness of these assets when being used and boost
reduce, reusing and usage of renewable assets. It amplifies the utilization of effective building
materials and development hones; enhances the utilization of local sources and sinks by bio-
climatic design; utilizes least vitality to power itself; utilizes productive gear to meet its lighting,
aerating; cooling and different needs; boosts the utilization of renewable wellsprings of vitality;
uses proficient waste and water administration hones; gives agreeable and hygienic indoor
working conditions. With regards to the expression "Green Buildings,” we may simply
characterize it as an extraordinary sort of working without knowing the subtle elements and
foundation behind it. Really, Green Buildings comprise of a wide range of sorts of material and
gear. Their appearances additionally vary from other typical structures. Green structures
regularly incorporate measures to lessen vitality use. To expand the productivity of the building
envelope (boundary amongst molded and unconditioned space), they may utilize high-
proficiency windows and protection in walls, roofs, and floors.

5.1.2 Soil Liquefaction

Soil liquefaction occurs when a saturated or partially saturated soil substantially loses strength
and stiffness in response to an applied stress such as shaking during an earthquake or other
sudden change in stress condition, in which material that is ordinarily a solid behaves like a
liquid. In soil mechanics, the term "liquefied” was first used by Allen Hazen[1] in reference to
the 1918 failure of the Calaveras Dam in California. He described the mechanism of flow
liquefaction of the embankment dam as:

If the pressure of the water in the pores is great enough to carry all the load, it will have the
effect of holding the particles apart and of producing a condition that is practically equivalent to
that of quicksand... the initial movement of some part of the material might result in
accumulating pressure, first on one point, and then on another, successively, as the early points
of concentration were liquefied.
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The phenomenon is most often observed in saturated, loose (low density or compacted),
sandy soils. This is because a loose sand has a tendency to compress when a load is applied.
Dense sands, by contrast, tend to expand in volume or ‘dilate’. If the soil is saturated by water, a
condition that often exists when the soil is below the water table or sea level, then water fills the
gaps between soil grains (‘pore spaces’). In response to soil compressing, the pore water pressure
increases and the water attempts to flow out from the soil to zones of low pressure (usually
upward towards the ground surface). However, if the loading is rapidly applied and large
enough, or is repeated many times (e.g. earthquake shaking, storm wave loading) such that the
water does not flow out before the next cycle of load is applied, the water pressures may build to
the extent that it exceeds the force (contact stresses) between the grains of soil that keep them in
contact. These contacts between grains are the means by which the weight from buildings and
overlying soil layers is transferred from the ground surface to layers of soil or rock at greater
depths. This loss of soil structure causes it to lose its strength (the ability to transfer shear stress),
and it may be observed to flow like a liquid (hence 'liquefaction’).

Although the effects of soil liquefaction have been long understood, engineers took more
notice after the 1964 Niigata earthquake and 1964 Alaska earthquake. It was a major factor in the
destruction in San Francisco's Marina District during the 1989 Loma Prieta earthquake, and in
Port of Kobe during the 1995 Great Hanshin earthquake. More recently soil liquefaction was
largely responsible for extensive damage to residential properties in the eastern suburbs and
satellite townships of Christchurch, New Zealand during the 2010 Canterbury earthquake and
more extensively again following the Christchurch earthquakes that followed in early and mid-
2011.0n 28 September 2018, an earthquake of 7.5 magnitude hit the Central Sulawesi province
of Indonesia. Resulting soil liquefaction buried the suburb of Balaroa and Petobo village in 3
meters deep mud. The government of Indonesia is considering designating the two
neighborhoods of Balaroa and Petobo that have been totally buried under mud, as mass graves.

e Technical definitions

The building codes in many countries require engineers to consider the effects of soil
liquefaction in the design of new buildings and infrastructure such as bridges, embankment dams
and retaining structures.

Soil liquefaction occurs when the effective stress (shear strength) of soil is reduced to
essentially zero. This may be initiated by either monotonic loading (i.e. a single, sudden
occurrence of a change in stress — examples include an increase in load on an embankment or
sudden loss of toe support) or cyclic loading (i.e. repeated changes in stress condition — examples
include wave loading or earthquake shaking). In both cases a soil in a saturated loose state, and
one which may generate significant pore water pressure on a change in load are the most likely
to liquefy. This is because loose soil has the tendency to compress when sheared, generating
large excess pore water pressure as load is transferred from the soil skeleton to adjacent pore
water during untrained loading. As pore water pressure rises, a progressive loss of strength of the
soil occurs as effective stress is reduced. Liquefaction is more likely to occur in sandy or non-
plastic silty soils, but May in rare cases occur in gravels and clays (see quick clay).

A ‘flow failure' may initiate if the strength of the soil is reduced below the stresses
required to maintain the equilibrium of a slope or footing of a structure. This can occur due to
monotonic loading or cyclic loading, and can be sudden and catastrophic. A historical example is
the Aberfan disaster. Casagrande referred to this type of phenomena as ‘flow liquefaction’
although a state of zero effective stress is not required for this to occur.

'Cyclic liquefaction' is the state of soil when large shear strains have accumulated in
response to cyclic loading. A typical reference strain for the approximate occurrence of zero
effective stress is 5% double amplitude shear strain. This is a soil test-based definition, usually
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performed via cyclic triaxial, cyclic direct simple shear, or cyclic torsional shear type apparatus.
These tests are performed to determine a soil's resistance to liquefaction by observing the
number of cycles of loading at a particular shear stress amplitude required to induce ‘fails'.
Failure here is defined by the aforementioned shear strain criteria.

The term ‘cyclic mobility' refers to the mechanism of progressive reduction of effective
stress due to cyclic loading. This may occur in all soil types including dense soils. However, on
reaching a state of zero effective stress such soils immediately dilate and regain strength. Thus,
shear strains are significantly less than a true state of soil liquefaction.

5.1.3 Sustainable Sanitation
Sustainable sanitation is a sanitation system designed to meet certain criteria and to work well
over the long-term. Sustainable sanitation systems consider the entire "sanitation value chain",
from the experience of the user, excreta and wastewater collection methods, transportation or
conveyance of waste, treatment, and reuse or disposal.The Sustainable Sanitation Alliance
(SuSanA) includes five features (or criteria) in its definition of "sustainable sanitation": Systems
need to be economically and socially acceptable, technically and institutionally appropriate and
protect the environment and natural resources.

The purpose of sustainable sanitation is the same as sanitation in general: to protect
human health. However, "sustainable sanitation” attends to all processes of the system: This
includes methods of collecting, transporting, treating and the disposal (or reuse) of waste.

Sanitation Value Chain

CONTAINMENT > EMPTYING > TRANSPORT > TREATMENT > REUSE/DISPOSAL

Fig 33 Sanitation Value Chain

Planning for sustainable sanitation

Most sanitation systems have been designed with the five aspects in mind, but in practice they
are failing far too often because some of the criteria are not met. Since there is no one-for-all
sanitation solution which fulfils the sustainability criteria, evaluation will depend on the local
framework and will have to take into consideration the existing environmental, technical, socio-
cultural and economic conditions.

Some basic principles to be observed when planning and implementing a sustainable sanitation
system were endorsed by the members of the Water Supply and Sanitation Collaborative Council
(the “Bellagio Principles for Sustainable Sanitation”) during its Sth Global Forum in November
2000:

Human dignity, quality of life and environmental security at household level should be at the
centre of any sanitation approach.
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e In line with good governance principles, decision-making should involve participation of all
stakeholders, especially the consumers and providers of services.

e Waste should be considered a resource, and its management should be holistic and form part
of integrated water resource, nutrient flow and waste management processes.

e The domain in which environmental sanitation problems are resolved should be kept to the
minimum practicable size (household, community, town, district, catchment, and city).

e These planning guidelines have been revised further and are now used in various training
courses for urban planners.

5.1.4 Transport Infrastructure / system

Transport infrastructure and services are fundamental public goods that affect the way societies
and economies function. Local decision makers will want to take many factors into account
when deciding local transport policy, but our focus is on the narrower issue of understanding the
economic impact.

There are two main economic aims of transport spending. First, to reduce transport costs to
businesses and commuters (for example by reducing congestion — and thus saving time — or by
reducing fares). Second, and related, to stimulate the UK and local economies, for example, by
raising the productivity of existing firms and workers or by attracting new firms and private
sector investment. To meet these policy aims requires an understanding of whether we are
spending enough and on the right things.

To help answer this question, our review summarises some of the key theories and evidence
regarding the impact of transport on the economy — with a particular focus on the lessons that we
can draw from the limited number of available impact evaluations.

The basic message that emerges from our review is that the economic benefits of transport
infrastructure spending — particularly as a mechanism for generating local economic growth — are
not as clear-cut as they might seem on face value. In turn, this raises fundamental questions
about scheme appraisal and prioritisation and about the role of impact evaluation in improving
decision making around transport investment. For more on this, click through to the section of
filling the evidence gaps.

5.1.5 Vertical Farming

Vertical farming is the practice of growing crops in vertically stacked layers. It often
incorporates controlled-environment agriculture, which aims to optimize plant growth, and
soilless farming techniques such as hydroponics, aquaponics, and aeroponics. Some common
choices of structures to house vertical farming systems include buildings, shipping containers,
tunnels, and abandoned mine shafts. As of 2020, there is the equivalent of about 30 ha (74 acres)
of operational vertical farmland in the world. The modern concept of vertical farming was
proposed in 1999 by Dickson Despoiler, professor of Public and Environmental Health at
Columbia University. Despoiler and his students came up with a design of a skyscraper farm that
could feed 50,000 people. Although the design has not yet been built, it successfully popularized
the idea of vertical farming. Current applications of vertical farming’s coupled with other state-
of-the-art technologies, such as specialized LED lights, have resulted in over 10 times the crop
yield than would receive through traditional farming methods.

The main advantage of utilizing vertical farming technologies is the increased crop yield that
comes with a smaller unit area of land requirement. The increased ability to cultivate a larger
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variety of crops at once because crops do not share the same plots of land while growing is
another sought-after advantage. Additionally, crops are resistant to weather disruptions because
of their placement indoors, meaning less crops lost to extreme or unexpected weather
occurrences. Because of its limited land usage, vertical farming is less disruptive to the native
plants and animals, leading to further conservation of the local flora and fauna.

Vertical farming technologies face economic challenges with large start-up costs compared to
traditional farms. In Victoria, Australia, a “hypothetical 10 level vertical farm” would cost over
850 times more per cubic meter of arable land than a traditional farm in rural Victoria. Vertical
farms also face large energy demands due to the use of supplementary light like LEDs.
Moreover, if non-renewable energy is used to meet these energy demands, vertical farms could
produce more pollution than traditional farms or greenhouses.

Fig 36 Front wall Fig 37 First Floor

|

Fig 38 Stair Case Fig 39 Wash room
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Fig 40 Back wall Fig 41 Store room

Fig 42 Second Floor Plan

5.1.6 Corrosion Mechanism, Prevention & Repair Measures of RCC Structure

Corrosion is the inevitable process that occurs when refined metals return to their more stable
combined forms as oxides, carbonates and sulphides. The corrosion process may be defined as
the surface wastage that occurs when metals are exposed to reactive environments. Costs
associated with corrosion damage and control can be substantial, being as much as 3.5% of the
GNP of some industrial countries. Reinforced concrete structures have not been immune to the
ravages of corrosion despite the protection that concrete provides to embed steel. Reasons for the
increasing incidence of corrosion damage to reinforced concrete structures include the use of
deicing salts and calcium chloride set-accelerators, increased construction in aggressive
environments, fast-track construction practices, changing cement composition resulting in finer
grinding and lower cement contents, lower cover depths and poor construction practice including
inadequate supervision. Reinforcement corrosion is particularly pernicious in that damage may
occur rapidly and repairs are invariably expensive. Furthermore by the time visible corrosion
damage is noticed, structural integrity may already be compromised. There is currently
considerable debate about the merits of the various systems for the repair of reinforcement
corrosion. This monograph attempts to clarify some of the important issues by drawing on
international experience as well as local findings. Ultimately the effectiveness of repair systems
should be measured in terms of cost, risk of failure and long-term performance. As such no
single system is appropriate for all repairs but will depend on the type of structure, service
conditions, level of deterioration and financial constraints of the project.

REPAIR STRATEGIES Numerous repair options are available and new technologies continue
to make an impact in the field of concrete repairs. The suitability and cost-effectiveness of
repairs depends on the level of deterioration and specific conditions of the structure.
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a) Patch repairs before patch repairs are considered it is important that the distinction between
chloride- and carbonation-induced corrosion is appreciated. As a general rule chloride-induced
corrosion is far more pernicious and difficult to treat than carbonation-induced corrosion. This
often dictates a completely different approach to repairing damage due to the two types of
corrosion. Carbonation-induced corrosion causes general corrosion with multiple pitting along
the reinforcement.

Carbonated concrete tends to have fairly high resistivity that discourages macro-cell formation
and allows moderate corrosion rates. Steel exposed to corrosive conditions will therefore show
signs of corrosion that can be easily identified (e.g. surl7 face stains, cracking or spelling of
concrete). Repairs are generally successful provided all of the corroded reinforcement is treated.
Chloride-induced corrosion is characterized by pitting corrosion with distinct anode and cathode
sites. The presence of high salt concentrations in the cover concrete means that macro-cell
corrosion is possible with relatively large catholic areas driving localized intense anodes. High
corrosion rates can be sustained under such conditions resulting in severe pitting of the
reinforcement and damage of the surrounding concrete.

Much of the reinforcement may be exposed to corrosive conditions without showing any signs of
corrosion, this is particularly noticeable when corroded structures are demolished. Localized
patch repairs of areas of corrosion damage are popular due to their low cost and temporary
aesthetic relief. This form of repair has limited success against chloride-induced corrosion as the
surrounding concrete may be chloride-contaminated and the reinforcement is therefore still
susceptible to corrosion. The patched area of new repair material often causes the formation of
incipient anodes adjacent to the repairs as shown in Figure 5. These new corrosion sites not only
affect the structure but often also undermine the repair leading to accelerated patch failures in as
little as two years. Consequently, it is necessary to remove all chloride-contaminated concrete
from the vicinity of the reinforcement.

5.1.7 Sewage treatment plant

Sewage treatment is the process of S

removing contaminants from AIR A 3
municipal wastewater, containing | ° - L9 2 scum
mainly household sewage plus some | ﬁ 7t

industrial ~ wastewater.  Physical, =~ OVERFLow asn Il

chemical, and biological processes PRIMARY

are used to remove contaminants and
produce treated wastewater (or
treated effluent) that is safe enough
for release into the environment. A
by-product of sewage treatment is a
semi-solid waste or slurry, called
sewage sludge. The sludge has to

e

-
uep

undergo further treatment before BrCEeN ORIER “ L
being suitable for disposal or
application toland. Fig 43 Sewage Treatment plant

Sewage treatment may also be

referred to as wastewater treatment. However, the latter is a broader term that can also refer to
industrial wastewater. For most cities, the sewer system will also carry a proportion of industrial
effluent to the sewage treatment plant that has usually received pre-treatment at the factories to
reduce the pollutant load. If the sewer system is a combined sewer, then it will also carry urban
runoff (storm water) to the sewage treatment plant. Sewage water can travel towards treatment
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plants via piping and in a flow aided by gravity and pumps. The first part of the filtration of

sewage typically includes a bar screen to filter solids and large objects that are then collected in

dumpsters and disposed of in landfills. Fat and grease are also removed before the primary
treatment of sewage.

Sewage collection and treatment in the United States is typically subject to local, state and

federal regulations and standards.

Treating wastewater has the aim to produce an effluent that will do as little harm as possible

when discharged to the surrounding environment, thereby preventing pollution compared to

releasing untreated wastewater into the environment.

Sewage treatment generally involves three stages, called primary, secondary and tertiary

treatment.

e Primary treatment consists of temporarily holding the sewage in a quiescent basin where
heavy solids can settle to the bottom while oil, grease and lighter solids float to the surface.
The settled and floating materials are removed and the remaining liquid may be discharged or
subjected to secondary treatment. Some sewage treatment plants that are connected to a
combined sewer system have a bypass arrangement after the primary treatment unit. This
means that during very heavy rainfall events, the secondary and tertiary treatment systems
can be bypassed to protect them from hydraulic overloading, and the mixture of sewage and
storm water only receives primary treatment.

e Secondary treatment removes dissolved and suspended biological matter. Secondary
treatment is typically performed by indigenous, water-borne micro-organisms in a managed
habitat. Secondary treatment may require a separation process to remove the micro-
organisms from the treated water prior to discharge or tertiary treatment.

e Tertiary treatment is sometimes defined as anything more than primary and secondary
treatment in order to allow ejection into a highly sensitive or fragile ecosystem (estuaries,
low-flow Rivers, coral reefs...). Treated water is sometimes disinfected chemically or
physically (for example, by lagoons and microfiltration) prior to discharge into a stream,
river, bay, lagoon or wetland, or it can be used for the irrigation of a golf course, greenway or
park. If it is sufficiently clean, it can also be used for groundwater recharge or agricultural
purposes.

5.2 Concept (Electrical)
5.2.1 Management through Energy Harvesting Concept

In addition to NTN's original thick blade shape, winglets installed on the tips of the blades limit
vortex turbulence and air separation from the tips, for an outstanding level of silence.
Furthermore, the use of vertical blades bring maximum energy to be extracted from wind
blowing from any direction, making this low-loss “high-efficiency power generator” one of
the key features of NTN's “Hybrid Street Lights.”Hybrid Street Lights that make almost no
noise will play a role in various areas of local communities, including public facilities such as
parks and schools,

as well as bus stops, parking areas, commercial buildings and disaster evacuation areas. The
built-in battery provides power for illumination for 5 days when fully charged, and can also be
used as electric power source for emergency during disasters. The blades and supporting
columns can be colored to blend in with nearby scenery or to suit customer requirements.
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This can come up in various ranges from 20-50 thousand Indian rupees, depending upon the
configuration and specifications of the designed model. Optional functions are also being
developed, such as adding an electrical panel for use as an advertising pillar, to give the lights
diverse functionality and applications.

5.2.2 Programmable Load Shedding

Programmable load shedding time management system is a reliable circuit that takes over the
manual task of switch ON/OFF the electrical devices with respect to time. It uses real time clock
(RTC) interfaced to a microcontroller of 8051 family. ... Multiple ON/OFF time entry is the

Fig 44 Management through Energy Harvesting Concept

biggest advantage with this project.

Programmable load shedding time management system is a reliable circuit that takes over the
manual task of switch ON/OFF the electrical devices with respect to time. It uses real time clock
(RTC) interfaced to a microcontroller of 8051 family. ... Multiple ON/OFF time entry is the
biggest advantage with this project.

load shedding shedding is what electric utilities do when there is a huge demand for electricity
that exceeds the supply. Thus in a distribution system it needs to be precisely controlled for
specific period of time. Programmable load shedding time management system is a reliable
circuit that takes over the manual task of switch ON/OFF the electrical devices with respect to
time. It uses real time frequently asked ques clock (RTC) interfaced to a microcontroller of 8051
family. While the set time equals to the real time, then microcontroller gives command to the
corresponding relay to turn ON the load and then another command to switch OFF as per the
program. Multiple view more related ON/OFF time entry is the biggest advantage with this
project. A matrix keypad helps to enter the time.

The demand for electrical energy is increasing. Today over 21% of the total electrical energy
generated in Nigeria is lost in transmission (4-6%) and distribution (15-18%). The electrical
power deficit is currently about 18% in the country. Clearly, reduction in distribution losses can
reduce this deficit by significantly. Its possibility to bring down the distribution losses to a 6-8 %
level in India with the help of newer technological option (including information technology) in
the electrical power distribution sector which will enable better monitoring and control. The
project Electricity and load shedding monitoring” are designed such that distribution point or
grids monitored and load shedding from one central location. Load shedding in electrical supply
networks is a controlled process in which the utility company drops off part of the load in order
to balance the demand and the generated capacity. This is often done whenever there is excess
load on the system. In standby generators, it involves disconnecting or shedding some circuits to

Gujarat Technological University 2020-2021 Page 56




Vishwakarma Yojana: Tenarang Village, Surat District

prevent an overload condition. The main aim of this work is to build a microcontroller based
device the on/off a power supply whenever there is excess load on the system. Most common
problems that we face is monitoring feeders, substation, Distribution Transformers and
Distribution points from one central location. In this project we will be making a prototype to
monitor a distribution point from a central location and if any problem occurs information will
be sent to the central unit. Moreover theft is also quite common at the distribution points as it is
not possible for someone to monitor them 24 hours. When load shedding occurs in an area the
complete power to the concerned area is cut off, these include street lights, traffic signals and
important utilities like hospitals, police stations & fire brigade even their power is turned OFF. In
this project, this device can cut off the power to specific area by just sending an SMS to the
concerned Distribution Point there by retaining power for the basic utilities.

5.2.3 Railway Security System using 10T

An 10T Based Railway Security System for Automated Manning at Level Crossings. ... To
implement this technology, we are fixing two Infrared Sensors at a pre-calculated distance to
calculate the speed of train and time taken by the train to reach level crossings. The objective of
this project is to create a Security System for the goods that are carried in open top freight trains.
The most efficient way to secure anything from thieves is to have a continuous observation. So
for continuous observation of the open top freight train, Camera module2 has been used. Passive
Infrared Sensor (PIR) 1 has been used to detect the motion or to sense movement of people,
animals, or any object. So whenever a motion is detected by the PIR sensor, the Camera takes a
picture of that particular instance. That picture will be send to the Raspberry Pl which does Skin
Detection Algorithm and specifies whether that motion was created by a human or not. If a
human makes it, then that picture will send to the drop box. Any Official can have a look at the
same. The existing system has a CCTV installed at various critical locations like bridges, railway
stations etc. but they does not provide a continuous observation. This paper describes about the
Security System that provides continuous observation for open top freight trains so that goods
can be carried safely to its destination.

5.2.4 Moisture Monitoring System

Planting a tree in an environment where the seed or &
the plant would not get water adequately through g
natural sources like rain or ground water in its initial
phases has been always a matter of concern for tree
planters. This is where an autonomous moisture
monitor for plants system can help.

The system timely monitors the moisture level of the F=
soil. If at the time of monitoring it comes to know that &
the moisture level of the soil is lower than
recommended then it will raise an audio visual alert.
This alert is then received by the care taker of the
plant. When the care taker waters the plant the alarm
goes off and the monitoring cycle continues.

In this system we use a timer IC to time the monitoring process. A moisture level sensor is used
to detect the moisture level of the soil. An LED is used to give visual alarm and a Buzzer is used
to give audio alarm to the care taker of the plant. Thus in this project with the help of a simple
combinational circuit and a sensor we can help save a plant by maintaining the moisture level of
the soil of the plant, thus keeping the plant healthy.
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5.2.5 Home Automation using loT / Any other methodology

The 10T based Home Automation will enable the user to use a Home Automation System
based on Internet of Things (1oT). The modern homes are automated through the internet and
the home appliances are controlled. The user commands over the internet will be obtained by the
Wi-Fi modems. Today in the headway of Automation innovation, life is getting simpler and less
demanding in all spheres. Home automation is a modern technology that modifies your home to
perform different sets of task automatically. Today Automatic frameworks are being favored
over manual frameworks. No wonders, home automation in India is already the buzz word,
especially as the wave of second generation home owners grows, they want more than shelter,
water, and electricity. The first and most obvious advantage of Smart Homes is comfort and
convenience, as more gadgets can deal with more operations (lighting, temperature, and so on)
which in turn frees up the resident to perform other tasks. Smart homes filled with connected
products are loaded with possibilities to make our lives easier, more convenient, and more
comfortable. There is no shortage of possibilities for smart home loT devices as home
automation seems to be the wave of the future. The requirement for Office and Home
automation arises due to the advent of 10T, in a big way in homes and office space. The smart
home/office gadgets interact, seamlessly and securely; control, monitor and improve
accessibility, from anywhere across the globe. These smart automation devices happen to have
an interface with loT. IT automation will be the key to bridging the gap between human
limitations and technology’s capabilities. With automation, data can be instantly collected and
seamlessly passed between devices as it’s simultaneously analyzed. Home automation is an
appealing context for the Internet of Things (1oT), by connecting the IP gateway directly to the
Internet or through a home/residential gateway; this system can be managed remotely using a
PC, Smart phone, Tablet or other devices

The 10T based Home Automation will enable the user to use a Home Automation System
based on Internet of Things (IoT). The modern homes are automated through the internet and the
home appliances are controlled. The user commands over the internet will be obtained by the
Wi-Fi modems. The Microcontroller has an interface with this modem. The system status is
displayed through the LCD display, along with the system data. This is a typical 10T based Home
Automation system, for controlling all your home appliances. The smart home market is taking
off as 10T device prices come down and the general public comes to understand the benefits of
these products. And from smart homes, the next logical step is smart cities, which would take the
loT to the next level. And yet, smart homes are just one small part of our daily lives that the
Internet of Things will transform in the coming years.

We have already witnessed some early commercial success in the 10T industry where today,
everyone is talking about Internet of Things which is the “next big” thing in the world of
technology. The prospect of 30 billion objects connected to the Internet by the year 2020 is
staggering, as the opportunities for new lines of service and new business models grow out of
this realm. 10T is based on the inclusion of devices in the world of connected environments. The
devices are embedded and connected, based on a unique identity. The 10T devices in Home
Automation have the maximum applications in energy. The home heating devices are able to
control the temperature with the devices like laptops, tablets or smart phones and all of these
appliances, systems, and devices contain sensors that connect them to a network. This is where
lIoT comes into place, and makes it such an integral part of the home automation. With the help
of 1oT technology, you can control devices as and when you want
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The beauty of the Home Automation system lies in the fact that the settings are manageable from
your smart phones and other remote-control devices. Smart home 10T devices can help reduce
costs and conserve energy. The Home Automation segment includes smart lighting, smart TVs
and other appliances. Wearable’s (Smart Watch, fitness brands, smart headphones, smart
clothing) are also expected to witness the growth in the future. 10T is really the secret that makes
this whole system work. Today in India, nearly 22.5 per cent of the consumers surveyed were
familiar with the concept of 10T, with maximum awareness seen in the 36-55 age group which
clearly indicates that there is immense opportunity for increased adoption of such technologies.
The future of the Home automation market will happen with few key upgradations in the
Automation technology.

For example, Wireless Automation solutions as well as lowering of price points as the market
begins to accept Home automation usage in larger volumes. With an increased internet
penetration and data usage, the connected devices segment is expected to witness a huge growth
by 2020. Home Automation in India is creating big opportunities, not only for Indian automation
companies, but also for foreign companies. The rapid development of home-based automations,
along with M2M (machine-to-machine) communications will continue to create billions of new
connected objects over the next 5 years and beyond.

5.2.6 PC Based Electrical Load Control

The aim of this project is to control the electrical appliances through a personal computer (PC).
For example, theatre lighting can be centrally controlled form the PC for better stage
management. Presently, they are manually managed which makes it difficult to coordinate the
lighting with the respective scene. With this system, one can control the electrical appliances
ON/OFF by just being seated at one place using a PC.This system is integrated with the electrical
loads and also connected to the PC where centralized control takes place. It uses an RS-232
protocol from the microcontroller to communicate with the PC. To turn on/off the appliances, we
use Hyper Terminal on PC. Once the connection is established with the PC, then the system
starts working. The microcontroller used in this project belongs to 8051 family.

This project can be further enhanced by implementing a GUI based control panel on the PC with
appropriate embedded software. The intensity control can also be incorporated using power
electronics devices. Note: The project works only on operating systems having hyper terminal
(E.g. Windows XP). The computer must have a RS232 serial port. Electrical appliances can be
controlled through a PC interfaced to a microcontroller. This interface is done through a level
shifter IC. The loads are then controlled through the relays duly interfaced to the relay driver
which in turn is connected to the microcontroller.

The PC based electrical load control system can be built with 8051 series Microcontroller, Level
Shifter IC, DB Connector, Relays, Relay Driver, Transformer, Diodes, Capacitors, Resistors,
LED, Crystal, Lamps, Keil compiler and Language: Embedded C or Assembly.

Keil an ARM Company makes C compilers, macro assemblers, real-time kernels, debuggers,
simulators, integrated environments, evaluation boards, and emulators for ARM7/ARM9/Cortex-
M3, XC16x/C16x/ST10, 251, and 8051 MCU families.

Compilers are programs used to convert a High Level Language to object code. Desktop
compilers produce an output object code for the underlying microprocessor, but not for other
MIiCroprocessors.

i.e the programs written in one of the HLL like ‘C’ will compile the code to run on the system
for a particular processor like x86 (underlying microprocessor in the computer).For example
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compilers for Dos platform is different from the Compilers for Unix platform So if one wants to
define a compiler then compiler is a program that translates source code into object code.

5.2.7 Electrical Parameters Measurements

Electrical measurements are the methods, devices and calculations used to measure electrical
quantities. Measurement of electrical quantities may be done to measure electrical parameters of
a system. Using transducers, physical properties such as temperature, pressure, flow, force, and
many others can be converted into electrical signals, which can then be conveniently measured
and recorded. High-precision laboratory measurements of electrical quantities are used in
experiments to determine fundamental physical properties such as the charge of the electron or
the speed of light, and in the definition of the units for electrical measurements, with precision in
some cases on the order of a few parts per million. Less precise measurements are required every
day in industrial practice. Electrical measurements are a branch of the science of metrology.
Measurable independent and semi-independent electrical quantities comprise:

e Voltage, Electric current, Electrical resistance and electrical conductance

e Electrical reactance and susceptance

e Magnetic flux

e Electrical charge by the means of electrometer

e Partial discharge measurement

e Magnetic field by the means of Hall sensor

e Electric field

e Electrical power by the means of electricity meter

e S-matrix by the means of network analyzer (electrical)

e Electrical power spectrum by the means of spectrum analyzer

Measurable dependent electrical quantities comprise:

e Inductance

e Capacitance

e Electrical impedance defined as vector sum of electrical resistance and electrical reactance
e Electrical admittance, the reciprocal of electrical impedance
e Phase between current and voltage and related power factor
e Electrical spectral density

e Electrical phase noise

e Electrical amplitude noise

e Trans conductance

e Trans impedance

e Electrical power gain

e Voltage gain

e Current gain

e Frequency

e Propagation delay
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6 Swatch Bharat Abhiyan (Clean India)

Swatch Bharat Mission (SBM), Swatch Bharat Abhiyan (SBA), or Clean India Mission is a
country-wide campaign initiated by the Government of Indiain 2014 to eliminate open
defecation and improve solid waste management (SWM). Phase 1 of the mission lasted till
October 2019. Phase 2 will be implemented between 2020-21 and 2024-25.

Swatch Bharat Abhiyan campaign, launched on 2 October 2014 on birth anniversary of Mahatma
Gandhi, aimed to eradicate open defecation by 2 October 2019, the 150th anniversary of the birth
of Mahatma Gandhi, by constructing 90 million toilets in rural India at a projected cost
of %1.96 lakh crore (US$27 billion). The national campaign spanned 4,041 statutory cities and
towns. Conceived in March 2014 at a sanitation conference organized by UNICEF India and
the Indian Institute of Technology as part of the larger Total Sanitation Campaign, which
the Indian government launched in 1999.

he campaign's official name is in Hindi. In English, it translates to "Clean India Mission". The
campaign was officially launched on 2 October 2014 at Rajghat, New Delhi by Prime Minister
Narendra Modi. It is India's largest cleanliness drive to date with three million government
employees and students from all parts of India participating in 4,043 cities, towns, and rural
communities. At a rally in Champaran, the Prime minister called the campaign Satyagrah se
Swachhagrah in reference to Gandhi's Champaran Satyagraha launched on 10 April 1916.

The mission was split into two: rural and urban. In rural areas "SBM - Gramin" was financed and
monitored through the Ministry of Drinking Water and Sanitation; whereas "SBM - urban™ was
overseen by the Ministry of Housing and Urban Affairs.

As part of the campaign, volunteers, known as Swachhagrahis, or "Ambassadors of cleanliness",
promoted indoor plumbing and community approaches to sanitation (CAS) at the village
level.Other activities included national real-time monitoring and updates from non-governmental
organizations such as The Ugly Indian, Waste Warriors, and SWaCH Pune (Solid Waste
Collection and Handling).

The government provided subsidy for construction of nearly 110 million toilets between 2014
and 2019,although some Indians especially in rural areas choose to not use them.The campaign
was criticized for using coercive approaches to force people to use toilets.Some people were
stopped from defecating in open and threatened with withdrawal from government benefits.

Fig 46 PM SBM launching event
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6.1.1 Swatchhta needed in allocated village -Existing Situation with photograph
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Fig 50 Temple Tenarang

6.1.2 Guidelines - Implementation in allocated village

Swatch Survekshan, commissioned by Ministry of Urban Development and carried out by
Quality Council of India, is an extensive sanitation survey across several hundred cities to check
the progress and impact of Swachh Bharat Abhiyan and to foster a spirit of competition among
the cities. The performance of each city is evaluated on six parameters:

e Municipal solid waste, sweeping, collection and transportation

e Municipal solid waste, processing, and disposal of solid waste

e Open defecation free and toilets

e Capacity building and eLearning

e Provision of public toilets and community toilets

e Information, education and communication, and behavior change

6.1.3 Activities Done by Students for allocated village

Cleanness is seen in major part of village. For this door-to-door collection of garbage,
cleaning of whole village twice a week (before covid) which includes cleaning of roads, public
place like schools anganvadis etc. Efforts were made by villagers too by providing dustbin at
their stores. Cleaning temples on daily basis, and they keep their surroundings clean. There’s a
lake where they gather for washing clothes, theirs animals etc. instead of this lake bank are clean.
They also take care of water acclamation which leads to mosquito’s problem. Road were kept
clean and awareness related to Swachh Bharat Mission is promoted by paintings on wall of
schools.
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7 Village condition due to Covid-19

7.1.1 Taken steps in allocated village related to existing situation
We have also taken care of the guidelines that have been created for these covid-19, such
as social distancing, wearing masks, and sanitizing our hands, and have created them as well.

Here are some photos of the bag distribution process.

7.1.2 Activities Done by Students for allocated village Clean

e As Tenarang village is remote village there were not many cases of covid-19. Still there are
5-7 active case in village. All patients were home quarantined and doctors came regularly to
examine them. They had followed each and every guidelines provided by government. Social
distancing and sanitization of grampanchyat is carried out frequently, they also provide hand
sanitizers for every person who visit gampanchyat.

e After lockdown lifted they face many problems due to this situation. They can’t travel to
nearby cities to buy or sell their vegetables as frequency of buses is less and majority of
people depends on bus facility for travel. Some of retail store owners hire special facilities
like mini truck for good, which is not economical in this situation.

e As per government guidelines, online studies of STD 1-5 were carried out. As its not possible
for children’s to visit anganvadis, workers of anganvadis provide food packets to children at
their homes.

|- 2
! J—

Fig 51 Sanitizer Distribution

7.1.3 Any other steps taken by the students / villagers

As a social activity, we distributed cloth bags and hand sanitizer in our village. In these
pandemic situations, the use of sanitizer and masks is explained and made aware of. As pollution
rises and recycling plastic bags becomes impossible, the use of paper and jute cloth bags for
carrying items is explained in order to reduce the use of plastic bags. We have also taken care of
the guidelines that have been created for these covid-19, such as social distancing, wearing
masks, and sanitizing our hands, and have created them as well. Here are some photos of the bag

distribution process.
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8 Sustainable Design Planning Proposal (Prototype Design) Part- |

Design Proposals Engineering design is the creative process of identifying needs and then

devising a product or a process to fill those needs. After a need has been identified, the purpose

of an engineering design project proposal is to succinctly communicate to your audience. All the

given designs are done in AutoCAD, Staad.pro, Sketch up & Estimator 2.0

e Benefits of the product

e Project objectives

e Project specifications tied to the project objectives and the compatibility between the
specification and the available hardware.

e Strategy for achieving project objectives

e Detail plan of action divided into a number of tasks to be performed by individual member of

the design team to achieve the project objectives

Time schedule depicting weekly progress and individual/team assignments

Cost analysis

Design verification procedures

Procedures to quantify prototype performance

8.1 Design Proposals
8.1.1 Sustainable Design (Civil)

Sub-Dairy

A dairy is a business enterprise established for the harvesting or processing (or both) of animal
milk — mostly from cows or buffaloes, but also from goats, sheep, horses, or camels — for human
consumption. A dairy is typically located on a dedicated dairy farm or in a section of a multi-
purpose farm (mixed farm) that is concerned with the harvesting of milk.

As an attributive, the word dairy refers to milk-based products, derivatives and processes, and
the animals and workers involved in their production: for example dairy cattle, dairy goat. A
dairy farm produces milk and a dairy factory processes it into a variety of dairy products. These
establishments constitute the global dairy industry, a component of the food industry.

« Reason behind giving this design is that dairy has really very poor in condition it’s required
to reconstruction!
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Table 25 Measurment sheet

Description | Nos [ L | B | H | Quantity

GROUND FLOOR

EARTH WORKS

EARTH WORKS EXCAVATION ORDINARY SOIL: Earth work excavation for foundation
trenches in ordinary soil and depositing on bank with initial lead upto 50 mt.and lift upto 1.5 m
including breaking clods ,watering ramming and sectioning of spoil bank etc. complete.

Earth Work long 2.00 15.00 0.11 0.50 1.65
Earth Work Short 3.00 7.50 0.11 0.50 1.24
2.89 Cu.M.

\ | Rate | 67.00 | Amount | 193.63

EARTH WORKS FILLING PLINTHUSING EARTH FROM SITE : Filling
the plinth and side of the foundation with the cut earth available at site in layers not
exceeding 20 cms in depth consolidating each deposited layers by ramming and
watering. Measurements will be taken only the filled and compacted earth.

Storage room 1.00 8.70 3.60 0.25 7.83
Manager room 1.00 5.60 3.60 0.25 5.04
Passage 1.00 12.90 2.22 0.25 7.16
Verandah 1.00 12.70 2.24 0.25 7.11
wWC 1.00 1.40 3.10 0.25 1.09
28.23 Cu.M.

\ | Rate | 49.00 | Amount | 1383.27
ANTI TERMITE TREATMENT : Antitermite  treatment by  providing and
injecting chemical emulsion/Aldrin /heptachleremulsible concentrates 0.50% and
clilossdanceemulsifiable concentrate for pre constructional  treatment  and
creating a chemical barrier as per 1S 6313 (Part 1I) 1951 in wall trench

foundation  top surface of plinth filling junction of wall and floor along the external
perimeters of the building complete (areas of building shall be measured).

Storage room 1.00 8.80 3.70 - 32.56
Manager room 1.00 5.70 3.70 - 21.09
Passage 1.00 13.00 2.32 - 30.16
Verandah 1.00 12.80 2.34 - 29.95
WC 1.00 1.50 3.20 - 4.80
118.56 Sq.M.

| | Rate | 200.00 | Amount | 23712.00
25288.90
BRICK WORKS SOLING IN FOUNDATION : Brick work soling in
foundation including filling joints with local sand.
Earth Work long 2.00 15.00 0.11 - 3.30
Earth Work Short 3.00 7.50 0.11 - 2.48
5.78 Cu.M.

\ | Rate | 130.00 | Amount | 751.40

BRICK WORKS FOUNDATION CM 1:3 : First class brick work masonry in
C.M. 1:3 (1 cement 3 coarse sand) with approved good quality country burnt
bricks of compressive strength 35 kg/m2 of standard size of on foundation. The rate
shall include cost of all materials labour and other incidental charges of all
materials to complete the work.
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Foundation | 100 | 1500 | 9.00 | 0.25 | 3375

33.75 Cu.M.

\ | Rate | 2,470.00 | Amount | 83362.50

BRICK WORKS BASEMENT CM 1:3: First class brick work masonry in C. M. 1:3
(1 cement 3 coarse sand) withapproved good quality country burnt bricks of
compressive strength 35 kg/m2 of standard size of on basement. The rate shall include
cost of all materials labour and  other incidental charges of all materials to
complete the work.

Basement | 1.00 | 15.00 [9.00 1 0.25 | 33.75

33.75 Cu.M.

\ | Rate [ 2,470.00 | Amount | 83362.50

BRICK WORKS CM 1:2 : First classbrick work masonry in C. M. 1.2 (1
cement 2 coarse sand) with approved good quality country burnt bricks of
compressive  strength 35  kg/m2  of standard size of on super structure of all
thickness. The rate shall include cost of all materials labour and other incidental
charges of all materials to complete the work.

Wall long 2.00 15.00 |0.11 3.00 9.90
Wall Short 2.00 7.50 0.11 3.00 4.95
Wall long 2 1.00 3.75 0.11 3.00 1.24
Wall long 1 1.00 7.50 0.11 3.00 2.48
Varrandah 1.00 2.34 12.80 1.00 29.95
Total 4852
Deduction for Openings
D 1.00 1.00 0.20 2.10 0.42
D1 1.00 1.50 0.20 2.10 0.63
D2 1.00 0.60 0.11 2.10 0.14
D3 1.00 3.00 0.11 2.10 0.69
W1 3.00 1.00 0.11 1.50 0.50
W2 1.00 2.72 0.11 1.50 0.45
V1 1.00 0.60 0.11 0.60 0.04
Total
2.87

Description Nos L B H Quantity
45.65 Cu.M.

| | Rate [ 2,500.00 | Amount | 114125.00
281601.40
DOORS AND WINDOWS
FRAMES WOOD : Supplying and fixing of doors and windows frames using

good quality wood including M.S. clampsand fittings,fixing complete including a
coat of tar at the contact surface of the frame.

D 1.00 5.20 0.10 0.06 0.03

D1 1.00 5.70 0.10 0.06 0.03
D2 1.00 4.80 0.10 0.06 0.03
D3 1.00 7.20 0.10 0.06 0.04
w1 3.00 5.00 0.10 0.06 0.09
w2 1.00 9.94 0.10 0.06 0.06
V1 1.00 2.40 0.10 0.06 0.01
0.29 Cu.M.
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\ | Rate | 27,840.00 | Amount | 8073.60

SHUTTERS METAL GLAZED

Supplying and fixing of glazed shutters of g(.)od quality metal.

D 1.00 0.90 2.05 1.85
D1 1.00 1.40 - 2.05 2.87
D2 1.00 0.50 - 2.05 1.03
D3 1.00 2.90 - 2.05 5.95
w1 3.00 0.90 - 1.40 3.78
W2 1.00 2.58 - 1.40 3.61
Vi1 1.00 0.50 - 0.50 0.25
19.34 Sg.M.
| | Rate [ 144.00 | Amount | 2784.96

DOORS : Supplying and fixing of doorsusing good quality wood including M.S.
clamps and  fittings,fixing  complete including a coat of tar at the contact
surface of the frame.

D D1 D2 1.00 1.00 - 2.10 2.10
D3 1.00 1.50 - 2.10 3.15
1.00 0.60 - 2.10 1.26
1.00 3.00 - 2.10 6.30
12.81 Sg.M.
| | Rate [ 2,780.00 [ Amount | 35611.80

WINDOWS : Supplying and fixing ofwindows and vents using good quality
wood including M.S. clamps and fittings,fixing complete including a coat
of tar at the contact surface of the frame.

w1 3.00 1.00 - 1.50 4.50
W2 1.00 2.72 - 1.50 4.08
Vi1 1.00 0.60 - 0.60 0.36
8.94 Sq.M.

| | Rate [ 2,780.00 [ Amount | 24853.20
71323.56

PLASTERING AND POINTING

POINTING BRICKS CM 1:3 : Pointing bricks in CM 1:3.

Description Nos L B H Quantity
Wall long 4.00 15.00 - 3.00 180.00
Wall Short 4.00 7.50 - 3.00 90.00
Wall long 2 2.00 3.75 - 3.00 22.50
Wall long 1 2.00 7.50 - 3.00 45.00
varrandah 2.00 2.34 - 1.00 4.68
Total 342.18
Deduction for Openings

D 1.00 1.00 - 2.10 2.10
D1 1.00 1.50 - 2.10 3.15
D2 1.00 0.60 - 2.10 1.26
D3 1.00 3.00 - 2.10 6.30
W1 3.00 1.00 - 1.50 4.50
W2 1.00 2.72 - 1.50 4.08
V1 1.00 0.60 - 0.60 0.36
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Total | | | | 1[21.75 |

320.43 Sq.M.

| | Rate [ 61.00 | Amount | 19546.23

PLASTERING ROOF TOP CM 1:5 12

MM : Plastering with C.M. 1:5, 12mm thick with a neat flushing coat of cement
slurry 2.20kg/m2 over water proofed roofslab by adding integral water proofing
admoretere of approved brand as per specification including etc. complete.

Roof Slabs 1.00 8.80 3.70 - 32.56
Roof Slabs 1 1.00 5.70 3.70 - 21.09
Roof Slabs 2 1.00 13.00 [3.32 - 43.16
96.81 Sq.M.
\ | Rate | 94.00 | Amount 1 9100.14
PLASTERING WALLS INT. CM 1:6

12 MM : Plastering witth cement mortarto inner walls, columns and other
structural  architectural  features at all heights, floated hard and trowelled get
smooth  finish. The rate shall include provision of grooves scaffolding at any
height curing etc. complete as directed bythe Engineer.

Wall long 4.00 15.00 - 3.00 180.00

Wall Short 4.00 7.50 - 3.00 90.00

Wall long 2 2.00 3.75 - 3.00 22.50

Wall long 1 2.00 7.50 - 3.00 45.00

varrandah 2.00 2.34 - 1.00 4.68

Total 342.18

Deduction for Openings

Outside Area 1.00 0.00 - 0.00 0.00

D 1.00 1.00 - 2.10 2.10

D1 1.00 1.50 - 2.10 3.15

D2 1.00 0.60 - 2.10 1.26

D3 1.00 3.00 - 2.10 6.30

w1 3.00 1.00 - 1.50 4.50

W2 1.00 2.72 - 1.50 4.08

V1 1.00 0.60 - 0.60 0.36

Total 21.75

320.43 Sq.M.

Description Nos L B H Quantity
Rate 88.00 Amount 28197.84

56844.21

PAINTING

PAINTING CEILINGS AND SLABSCEMENT PAINT : Providing and

applying two coats of approved brand and shade water proof cement paint over a
coat of cement primer to give an evershade on plastered surfase thereof
includes watering and cleaning surface etc.

Waist Slabs 1.00 2.83 2.34 - 6.62
Slabs 1.00 9.00 30.30 - 272.70
Roof Slabs 1.00 8.80 3.70 - 32.56
Roof Slabs 1 1.00 5.70 3.70 - 21.09
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Roof Slabs 2 1 1.00 | 13.00 [3.32 | - | 43.16

376.13 Sq.M.

\ | Rate | 35.00 | Amount | 13164.55

PAINTING ROOFTOPS COLOUR WASHING : Colour washing the roof
over a coat of white wash.

Roof Slabs 1.00 8.80 3.70 - 32.56
Roof Slabs 1 1.00 5.70 3.70 - 21.09
Roof Slabs 2 1.00 13.00 3.32 - 43.16
96.81 Sq.M.

| | Rate | 12.00 | Amount | 1161.72

PAINTING ROOFTOPS CEMENT PAINT : Providing and applying two
coats of approved brand and shade water proof cement paint over a coat of cement
primer to give an ever shade on plastered surfase  thereof includes watering and
cleaning surface etc. complete as per the instruction of the site engineer.

Roof Slabs 1.00 8.80 3.70 - 32.56
Roof Slabs 1 1.00 5.70 3.70 - 21.09
Roof Slabs 2 1.00 13.00 3.32 - 43.16
96.81 Sg.M.
Rate 35.00 Amount 3388.35
PAINTING WALLS INT. COLOUR WASHING : Colour washing the walls
over a coat of white wash.
Wall long 4.00 15.00 - 3.00 180.00
Wall Short 4.00 7.50 - 3.00 90.00
Wall long 2 2.00 3.75 - 3.00 22.50
Wall long 1 2.00 7.50 - 3.00 45.00
varrandah 2.00 2.34 - 1.00 4.68
Total 342.18
Deduction for Openings
Outside Area 1.00 0.00 - 0.00 0.00
D 1.00 1.00 - 2.10 2.10
D1 1.00 1.50 - 2.10 3.15
D2 1.00 0.60 - 2.10 1.26
D3 1.00 3.00 - 2.10 6.30
w1 3.00 1.00 - 1.50 4.50
W2 1.00 2.72 - 1.50 4.08
V1 1.00 0.60 - 0.60 0.36
Description Nos L B H Quantity
| Total | 21.75
320.43 Sq.M.
Rate 12.00 Amount 3845.16
21559.78
Total for GROUND FLOOR 789466.24
789466.24
789466.00
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8.1.2 Physical design (Civil)

Public Latrine

There is no provision of public toilet in Tenarang village. As proper sanitation is the primary
need of health care facility. As public toilet serves as important facility of public. It needs to be
developing in village. It serves as the better refreshment for the floating population or general
public. It is mostly used by undefined users. Panchayat can generate income from it by pay and
use concept. A public toilet is a room or small building with toilets (or urinals) that does not
belong to a particular household. Rather, the toilet is available for use by the general public,
customers, travelers, employees of a business, school pupils, prisoners etc. Public toilets are
commonly separated into male and female facilities, although some are unisex, especially for
small or single-occupancy public toilets. Increasingly, public toilets are accessible to people with
disabilities. Public toilets are known by many other names depending on the country. Examples
are: restroom, washroom, bathroom, water closet (W.C.), comfort room, ladies’/women's room
and gents'/men’s room.As an "away-from-home" toilet room, a public toilet can provide far more
than access to the toilet for urination and defecation. People also wash their hands, use the
mirrors for grooming, get drinking

Table no 27 MEASURMENT SHEET

ig Descriptions No. | Length(m) V\g:g;[ h H(er']%ht Quantity QI:;?:W
1 Earthwqu in excavation in
foundation
L=65.9 1 65.9 0.8 1.5 79.08
Excavation for steps 2 1 2 0.2 0.4
Total = 45.48
2 | P.C.C for Footing(1:3:6)
L =65.9m 1 65.9 0.8 0.3 15.82
P.C.C for Steps 2 1 2 0.2 0.8
Total = 16.62
3 Brick Masonry up to plinth
in CM (1:6)
L=71m 1 71 0.2 1.2 17.04
For steps-1% steps 2 0.9 2 0.2 0.72
2" steps 2 0.6 2 0.2 0.48
39 steps 2 0.3 2 0.2 0.24
Total= 18.48
4 | Earth filling in plinth area
Toilet 4 1.5 2 0.48 5.76
Bath 2 2 2 0.18 3.84
Passagel 2 8.9 1.5 0.48 12.816
Passage2 2 1.7 2.1 0.48 3.427
Total= 25.843
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L=71m 1 71 0.2 3 42.6
Parapet wall 1 33.8 0.2 0.5 3.38
Total= 45,98
Deduction:-
D 2 1.7 0.2 2.1 0.714
D1 6 0.9 0.2 2 0.36
V1 6 0.5 0.2 0.6 0.06
Total= 1.134
Total
Quantity= 44.846
Smooth Plaster
Inside Plaster
Toilet-sides 8 1.5 - 3 36
Bath-sides 8 2 - 3 48
Passage-Sides 2 8.9 - 3 534
Total= 201.93
Outer Plaster
L=35.4 1 35.4 - 3.6 127.44
For steps- 1% steps 4 0.9 - 0.2 0.72
2" steps 4 0.6 - 0.2 0.48
3" steps 4 0.3 - 0.2 0.24
Total= 124.41
Cement concrete for Lintel
D 2 2 0.2 0.1 0.08
D1 6 1.1 0.2 0.1 0.132
Total= 0.121
Wood work for
door/window frame
D 2 6.5 0.15 0.1 0.195
D1 6 5.5 0.15 0.1 0.495 0.69
Wood work for
door/window shutters
D 2 1.7 - 2.1 7.14
D1 6 0.9 - 2 10.8
V1 (Glass) 6 0.5 - 0.6 1.8
Total= 19.74
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Abstract Sheet of Public Toilet:

Sr. Item Description Quantity Rate Per Amount (Rs.)
n10 Earthwork in excavation in 45.48m3 100 m3 4548
foundation
2 | P.C.C(1:3:6) 20.66m3 3530 m3 72929.8
3 | Earth Filling in plinth 25.843m3 60 m3 1550.5
4 | Brick Masonry up to plinth in CM 35.078m3 3240 m3 113652.7
5 (Blrlecs:)k Masonry above plinth to slab in | 44.846 m3 | 3920 m3 175796.32
CM (1:6)
6 | Smooth plaster inside 201.93 m? 100 m? 20193
7 | Smooth plaster on outer wall 124.41 m? 47 m? 5847.27
8 | White wash 326.34 m? 63 m? 20559.42
9 | Wood work for door/window frame 0.69 m? 3480 m? 2401
10 | Wood work for door/window shutters | 19.74m3 3480 m3 68695.2
Total Rs. = 486173
Add 1.5% Water Charge 7300
Add 10% Contractor Profit 48617
Total Estimation cost in Rs. 542090

From the above quantities and abstract the total cost of construction of Public Toilet is around

5,42,909Rs.
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8.1.3 Social design (Civil)
Hospital

The primary function of the Medical Centre is to provide medical services to Public. They are
very convenient as they are often situated in rural areas where hospitals are not close by.

Most community clinics tend to offer care at lower costs than hospitals or other facilities.
However, if you need a specialist clinic it may cost you more. It is important to know what type
of service, care, or doctor you need. You don’t want to waste time or money going from one to
the other until you and the right one.

These clinics are cheaper to visit for basic treatments like colds and flu. The services and
treatments available at these clinics are limited. Nurse practitioners generally work at these
clinics.

Most of these nurses are not specialists but have general knowledge and training to deal with a
large, but limited spectrum of issues.

Services like vaccinations, preventative care, and physical exams are offered. You can also have
your blood pressure taken and do tests for HIV, insulin, cholesterol, and other such conditions.
There are over a thousand of these clinics across the nation. They are very convenient to visit as
they are in the center of where you would buy groceries or go for other errands. If you are given
a prescription, it is very easy to just walk around the corner and buy your meds from the
pharmacy.

Mobile phones are to be on silent when working in the clinics. Signs are displayed to encourage
clients/patients and others. Mobile phone conversations are not permitted in the waiting room,
corridors or general clinic areas. Clinical Practice Building is a smoke free environment.

General waste materials produced that do not fall into the clinical or related waste categories, but
which may be lightly contaminated with blood or body substances though not to such an extent
that it would be considered clinical waste, i.e. not contaminated with ‘expressible blood’ may be
disposed of through the general waste processes of the clinics but must not be accessible to
children.

Estimation of Clinic Quantity:

Table no 29 MEASURMENT SHEET

Sr. | Description No. | Lengt | Width | Height | Quanti | Total
no h (m) (m) ty guant
(m) ity

1 Earthwork in excavation in foundation

Net C.L. length=2.1*(0.5*0.9*3) 1 30.75 0.9 1.10 30.44
=30.75m

Total =30.44m3

2 | Brick Bat Cement Concrete(1:4:8) 1 30.75 0.9 0.2 5.54
for foundation

Total =5.54m3
4 | Earth Filling in plinth
Toilet 1 2.0 1.9 0.45 1.71
Storage 1 3.7 1.9 0.45 3.16
Doctor Room 1 3.0 3.8 0.45 5.13
Sitting Room 1 2.8 3.8 0.45 4.79

Total =14.79m3

3 | Brick Masonry up to plinth in CM (1:6)
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L= 30.75-(0.5*%0.5*3) =30m 1 30 0.5 0.3 4.5
L= 30.75-(0.5*0.4*3) =30.15m 1 30.15 0.4 0.3 3.62
L= 30.75-(0.5*0.3*3) =30.3m 1 30.3 0.3 0.85 7.73
‘ Total 21‘5.85m3
Brick Masonary above plinth to slab in CM (1:6)
L= 30.45m 1 | 3045 0.2 3.0 | 18.27 |
Total =18.27m3
Deduction of Door/Window
D1 1 1.1 0.2 2.1 0.46
D2 1 0.9 0.2 2.1 0.38
W1 1 2.5 0.2 14 0.7
W2 2 1.2 0.2 1.4 0.67
\Y 1 0.6 0.2 0.6 0.07
(-) Total =2.28m?
Net Quantity = 18.2‘7-2.22‘3 = 15.99m~°"
Smooth plaster inside Rooms & Ceiling
-Plaster For Wall:
Toilet 2 2.1 3 12.6
2 2.0 3 12
Storage 2 3.8 3 23
2 2.0 3 12
Doctor Room 2 3.1 3 19
2 3.9 3 23.4
Sitting Room 2 2.9 3 17.4
2 3.9 3 23.4
Total =143 m?
Deduction of Door/Window
D1 1/2 1.1 2.1 1.16
D2 2/2 0.9 2.1 1.89
W1 1/2 2.5 1.4 1.75
W2 2/2 1.2 1.4 1.68
\/ 1/2 0.6 0.6 0.18
(-) Total =6.66m?
Net Quantity= 143-6.66 = 136.4m? |
Smooth plaster on outer wall
L =86.1m 1 86.1 3 245
Total =245m?
Deduction of door/window = 6.66m?
Net Quantity = 246-6.66 = 238.4m?
Paint Work (White Wash)
-For Inside Wall:
Toilet 2 2.1 0.3 1.26
Gujarat Technological University 2020-2021 Page 77




Vishwakarma Yojana: Tenarang Village, Surat District

2 2.0 0.3 1.2
Storage 2 3.8 0.3 2.28
2 2.0 0.3 1.2
Doctor Room 2 3.1 0.3 1.86
2 3.9 0.3 2.34
Sitting Room 2 2.9 0.3 1.74
2 3.9 0.3 2.34
Total =14.22m?
Deduction of Door/Window
D1 1/2 11 2.1 1.16
D2 212 0.9 2.1 1.89
W1 1/2 2.5 14 1.75
W2 212 1.2 1.4 1.68
\Y 1/2 0.6 0.6 0.18
(-) Total =6.66m?
Net Quantity= 14.22-6.66 = 7.56m?
9 | Paint Work on outer wall
L =86.1m 1 86.1 3 245
Total =245m?
Deduction of door/window = 6.66m?
Net Quantity = 246-6.66 = 238.4m?
Abstract Sheet of Clinic: Taple no 30 ABSTRUCT SHEET
Sr. Item Description Quantity Rate Per Amount (Rs.)
no
1 | Earthwork in excavation in foundation 30.44m3 100 m3 3044
2 | Brick Bat Cement Concrete(1:4:8) for 5.54m3 3530 | m3 19556.2
foundation
3 | Earth Filling in plinth 14.79m3 60 m3 887.4
4 | Brick Masonry up to plinth in CM 15.85m3 3240 m3 51354
(1:6)
5 | Brick Masonry above plinth to slab in 15.99m3 3920 m3 62680.8
CM (1:6)
6 | Smooth plaster inside Rooms & 7.56m? 150 m? 1134
Ceiling
7 | Smooth plaster on outer wall 238.4m? 150 m? 35760
8 | Paint Work (White Wash) 136.4m? 63 m? 8583.12
9 | Paint Work on outer wall 238.4m? 63 m? 15019
Total 198018
Rs. =
Add 1.5% Water Charge 2970.2
Add 10% Contractor Profit 19801.8
Total Estimation cost in Rs. 220790
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8.1.4 Socio-Cultural design (Civil)
Lake Beautification

Restoration and beautification of the lake is the process to treat and to eliminate the problems of

the lake and ponds like degradation, an impurity in the lake, improper shoreline of a lake etc. and
make the lake more beautiful and attractive.

Fig 56 Gym area

Fig 58 Sitting area Fig 59 Playing area
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Estimation Table no 31 MEASURMENT SHEET
No Description Nos L B H Quantity
1 | EARTH WORKS FILLING PLINTH USING EARTH OUTSIDE: Filling the plinth and side

of the foundation with the earth brought from outside the site including breaking closed,
levelling, watering, ramming etc. complete as instructed by the site engineers. Measurements
will be taken only the filled and compacted earth.

Toilet 1 2.9 1.40 0.00
0
2 | Supplying, fitting, fixing and removing shuttering and staging. Measurements shall be taken
as the actual surfaces in contact with the concrete or any other materials requiring formwork.
FORM WORK RCC: Form work for
rcc.
Slabs 1 3 1.8 - 5.40
5.40
Supplying, cutting, bending and straightening reinforcement for R.C.C work; binding with
22 gauge binding wire etc. complete in all respects with deformed bars conforming to I.S
1786-1961 or 1S 1139 and placing in position. Weight of steel=7850 Kg/m3.
3 | STEEL REQUIREMENTS : Steel
Requirements for Columns, Beams,
Lintels, Slabs etc.
Steel Requirements for All Rccs @1 % | 14588.44 - - - 14588.44
of vol. for 185.84 m3 of RCC.
14,588.44
4 | BRICK WORKS CM 1:2: First class brick work masonry in C. M. 1:2 (1 cement 2 coarse

sand) with approved good quality country burnt bricks of compressive strength 35 kg/m2 of
standard size of on super structure of all thickness. The rate shall include cost of all materials
labour and other incidental charges of all materials to complete the work.

Outer long wall 1 1 162.7 | 0.23 | 1.07 40.04
Outer long wall 2 1 153.44 | 0.23 | 1.07 37.76
Outer Short wall 1 1 67.36 | 0.23 | 1.07 16.58
Outer Short wall 2 1 74.67 | 0.23 | 1.07 18.38
Inner longer wall 1 1 1246 | 03 | 0.3 11.58
Inner longer wall 2 1 1345 | 03 | 0.3 12,5
Inner Short wall 1 1 50.9 03 | 0.3 4.73
Inner Short wall 2 1 56.08 03 | 03 5.21
Sitting stone 1 61.87 | 0.27 | 0.61 10.19
Total 156.97
Deduction for Openings
V1 1.00 0.60 | 0.60 | 1.50 0.54
Total 0.54
156.43
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5 | BRICK WORKS CM 1:4: First class brick work masonry in C. M. 1:4 (1 cement 4 coarse

labour and other incidental charges of all materials to complete the work.

sand) with approved good quality country burnt bricks of compressive strength 35 kg/m2 of
standard size of on super structure of all thickness. The rate shall include cost of all materials

outer long wall 1 1 162.7 | 0.23 | 1.07 40.04
outer long wall 2 1 153.44 | 0.23 | 1.07 37.76
outer Short wall 1 1 67.36 | 0.23 | 1.07 16.58
outer Short wall 2 1 74.67 | 0.23 | 1.07 18.38
inner longer wall 1 1 1246 | 03 | 0.3 11.58
inner longer wall 2 1 1345 | 03 | 03 125
inner Short wall 1 1 50.9 03 | 03 4.73
inner Short wall 2 1 56.08 | 0.3 | 0.3 521
Sitting stone 1 61.87 | 0.27 | 0.61 10.19
Total 156.97
Deduction for Openings
V1 1 0.6 06 | 15 0.54
Total 0.54
156.43

6 | SOLID BLOCKS CM 1:6 : Cement solid brick work in cement mortar 1:6 with 40x20x20

cm size hollow bricks for superstructure including cost of all materials labor charges,
scaffolding, raking joints, curing etc. complete as per direction of the Engineer in charge.

Outer long wall 1 1 162.7 | 0.23 | 1.07 40.04
Outer long wall 2 1 153.44 | 0.23 | 1.07 37.76
Outer Short wall 1 1 67.36 | 0.23 | 1.07 16.58
Outer Short wall 2 1 74.67 | 0.23 | 1.07 18.38
Inner longer wall 1 1 1246 | 03 | 0.3 11.58
Inner longer wall 2 1 1345 | 03 | 0.3 12,5
Inner Short wall 1 1 50.9 03 | 03 4.73
Inner Short wall 2 1 56.08 | 0.3 | 0.3 5.21
Sitting stone 1 61.87 | 0.27 | 0.61 10.19
Total 156.97
Deduction for Openings
V1 2 0.6 06 | 15 1.08
Total 1.08
155.89
7 | FLOOR FINISHING CEMENT FLOATING COAT: Cement Flushing Coat.
Toilet 1 3 1.5 - 4.5
4.50
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8 | SHUTTERS ALUMINIUM GLAZED: Supplying and fixing of glazed shutters of good
quality aluminum.
V1 2 0.51 - 1.41 1.44
1.44
9 | DOORS: Supplying and fixing of doors using good quality wood including M.S. clamps and
fittings, fixing complete including a coat of tar at the contact surface of the frame.
Toilet 2 0.3 - 1.8 1.08
1.08
10 | PLASTERING CEILINGS AND SLABS CM 1:3 : Plastering witth cement mortar to
ceilings, stairs, steps, slabs and other structural architectural features at all heights, floated
hard and trowelled get smooth finish. The rate shall include provision of grooves scaffolding
at any height curing etc. complete as directed by the Engineer.
Slabs 1 3 3.15 - 9.45
9.45
11 | PAINTING CEILINGS AND SLABS CEMENT PAINT : Providing and applying two coats
of approved brand and shade water proof cement paint over a coat of cement primer to give
an ever shade on plastered surface thereof includes watering and cleaning surface etc.
Slabs 1 3 3.15 - 9.45
9.45
12 | PAINTING CEILINGS AND SLABS COLOUR WASHING :Colour washing the ceilings
over a coat of white wash.
Slabs 1 3 3.15 - 9.45
9.45
13 | PAINTING WALLS EXT. CEMENT PAINT : Providing and applying two coats of
approved brand and shade water proof cement paint over a coat of cement primer to give an
ever shade on plastered surfase thereof includes watering and cleaning surface etc. complete
as per the instruction of the site engineer for exterial walls.
Outer Walls 1 0 - 0 0
0.00
14 | PAINTING WALLS INT. WHITE CEMENT : Painting walls using white cement.
outer long wall 1 2 162.7 - 1.07 348.18
Outer long wall 2 2 153.44 - 1.07 328.36
Outer Short wall 1 2 67.36 - 1.07 144.15
Outer Short wall 2 2 74.67 - 1.07 159.79
Inner longer wall 1 2 124.6 - 0.3 75.96
Inner longer wall 2 2 134.5 - 0.3 81.99
Inner Short wall 1 2 50.9 - 0.3 31.03
Inner Short wall 2 2 56.08 - 0.3 34.19
Sitting stone 2 61.87 - 0.61 75.48
Total 1279.13
Deduction for Openings
Outside Area 1 0 - 0 0
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V1 2 0.6 - 15 1.8
Total 1.8
1,277.33

15

GRILLS AND RAILS CAST IRON : Supplying and fixing handrails using cast iron grill at
size 20 x 70 cm at 45 cm centre to center ie; 3 Nos, in between each vertical portion fixed in
R.C.C 1:1.5:3 beam of sixe 12cm x 10cm at 1.40m intervals, including plaste ring with c. m
1:3, 9mm thick two coat with neat cement flushing coat etc. complete. (Total height of hand

rail 90cm)
rails for safety 71 19.31 - - 1371.01
1,371.01
Abstract sheet Table no 32 ABSTRUCT SHEET
SI | Description Quantit | Unit | Rate Amount
No y
1 Earth works filling plinth using earth | 0.00 Cu.M. | 169 0.00
outside
2 Form work rcc 5.40 Sg.M. | 150 810.00
3 Steel requirements 14,588. Kg 30 437653.20
4 Brick works cm 1:2 156.43 Cu.M. | 2,500 391075.00
5 Brick works cm 1:4 156.43 Cu.M. | 2,388 373554.84
6 Solid blocks cm 1:6 155.89 CuM. | 1,627 253633.03
1018262.87
7 Floor finishing cement floating coat 4.50 Sg.M. | 151 679.50
8 Shutters aluminium glazed 1.44 Sg.M. | 149 214.56
9 Doors 1.08 Sq.M. | 2,780 3002.40
3216.96
10 Plastering ceilings and slabs 9.45 Sg.M. |78 737.10
11 Painting ceilings and slabs cement paint | 9.45 Sg.M. |35 330.75
12 Painting ceilings and slabs colour | 9.45 Sg.M. |12 113.40
washing
13 Painting walls ext. Cement paint 0.00 Sg.M. |35 0.00
14 Painting walls int. White cement 1,277.33 | Sg.M. |31 39597.23
40041.38
15 Grills and rails cast iron 1,371.01 | M 1,000 1371010.00
1371010.00
Total for LAND DEVELOPMENT 2872411.01
Total 2872411.01
Add 40.00 % for Electrification 1148964.40
Add 5.00 % for Plumbing 143620.55
Net Amount 4164996.00
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8.1.5 Smart Village Design (Civil)

Library

Importance of Library:
The importance of library cannot be over emphasized. A library is an important source of
knowledge to young minds. It develops the important habit of reading among the students.
A library can be considered a store — house of knowledge.

In dictionaries the word “library” has been defined as “a building or room containing a collection
of books”. A library renders a great service to the society.
A library plays a very important role in promoting the progress of knowledge. There are many
people who love reading. But they can’t afford to buy books because the prices of books are very
high. So when one becomes a member of a library, he can borrow valuable books. A member can
borrow two books at a time and he can keep it with him for two weeks.

Libraries are particularly useful for poor children. Even those who are better off can’t afford to
buy all the books they require for their studies. A public library is a place that is open to poor and
rich alike. They are allowed to enter the section free of charge. They can takedown notes from
the books.

Fig: 61 Newspaper stand
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Estimation of Library Quantity:
Table no 33 MEASURMENT SHEET

Sr. Description No. | Length | Width | Height | Quantity | Total
no (m) (m) (m) guantity
1 | Earthwork in excavation in
foundation
Net C.L. length= 1 30.75 0.9 1.10 30.44
32.1*(0.5*0.9*3)
=30.75m
Total = | 30.44m3
2 | Brick Bat Cement 1 30.75 0.9 0.2 5.54

Concrete(1:4:8) for foundation

Total = | 5.54m3

4 | Earth Filling in plinth

Toilet 1 2.0 1.9 0.45 1.71
Storage 1 3.7 1.9 0.45 3.16
Doctor Room 1 3.0 3.8 0.45 5.13
Sitting Room 1 2.8 3.8 0.45 4.79
Total = | 14.79m3
3 | Brick Masonry up to plinth in
CM (1:6)
L= 30.75-(0.5*0.5*3) =30m 1 30 0.5 0.3 4.5
L= 30.75-(0.5*0.4*3) =30.15m 1 30.15 0.4 0.3 3.62
L= 30.75-(0.5*0.3*3) =30.3m 1 30.3 0.3 0.85 7.73
Total = | 15.85m®

5 | Brick Masonary above plinth to
slab in CM (1:6)

L=30.45m 1 30.45 0.2 3.0 18.27

Total = | 18.27m3

Deduction of Door/Window

D1 1 1.1 0.2 2.1 0.46
D2 1 0.9 0.2 2.1 0.38
W1 1 2.5 0.2 1.4 0.7
W2 2 1.2 0.2 1.4 0.67
\ 1 0.6 0.2 0.6 0.07

(-) Total = | 2.28m?

Net Quantity = 18.27-2.28 =
15.99m?

6 | Smooth plaster inside Rooms &
Ceiling
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-Plaster For Wall:
Toilet 2 2.1 3 12.6
2 2.0 3 12
Storage 2 3.8 3 23
2 2.0 3 12
Doctor Room 2 3.1 3 19
2 3.9 3 23.4
Sitting Room 2 2.9 3 17.4
2 3.9 3 23.4
Total = | 143 m?
Deduction of Door/Window
D1 1/2 1.1 2.1 1.16
D2 212 0.9 2.1 1.89
W1 1/2 25 1.4 1.75
W2 2/2 1.2 1.4 1.68
\/ 1/2 0.6 0.6 0.18
(-) Total = | 6.66m?
Net Quantity= 143-6.66 =
136.4m?
7 | Smooth plaster on outer wall
L =86.1m 1 86.1 3 245
Total = | 245m?
Deduction of door/window =
6.66m?
Net Quantity = 246-6.66 =
238.4m?
8 | Paint Work (White Wash)
-For Inside Wall:
Toilet 2 2.1 0.3 1.26
2 2.0 0.3 1.2
Storage 2 3.8 0.3 2.28
2 2.0 0.3 1.2
Doctor Room 2 3.1 0.3 1.86
2 3.9 0.3 2.34
Sitting Room 2 2.9 0.3 1.74
2 3.9 0.3 2.34
Total = | 14.22m?
Deduction of Door/Window
D1 1/2 1.1 2.1 1.16
D2 2/2 0.9 2.1 1.89
w1 1/2 2.5 1.4 1.75
w2 2/2 1.2 1.4 1.68
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V 1/2 0.6 0.6 0.18
) Total = | 6.66m?
Net Quantity= 14.22-6.66 =
7.56m?
9 | Paint Work on outer wall
L =86.1m 1 86.1 3 245
Total = | 245m?
Deduction of door/window =
6.66m?
Net Quantity = 246-6.66 =
238.4m?
Abstract Sheet of Library
Sr. Item Description Quantity Rate | Per Amount (Rs.)
no
1 | Earthwork in excavation in 47.324m3 100 m3 4732.4
foundation
2 | Brick Bat Cement Concrete(1:4:8) 8.604m3 3530 m3 30372.12
for foundation
3 | Earth Filling in plinth 59.85m3 60 m3 3590.4
4 | Brick Masonry up to plinth in CM 25.39m3 3240 m3 82263.6
(1:6)
5 | Brick Masonry above plinth to slab in | 26.652 m3 | 3920 m3 104475.84
CM (1:6)
6 | Smooth plaster inside Rooms & 269.485 100 m? 26948.5
Ceiling m?
7 | Smooth plaster on outer wall 141.285 47 m? 6640.39
2
m
8 | White wash (inside) 269.485 63 m? 16977.5
2
m
9 | White wash (outside) 141.285 63 m? 8900.9
2
m
10 | Brick work for Parapet wall 7.17m3 3600 | m3 25812
Total Rs. = 288927
Add 1.5% Water Charge 4334
Add 10% Contractor Profit 28893
Total Estimation cost in Rs. 322154
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8.1.6 Heritage Village Design (Civil)
Bank

A bank is a financial institution that accepts deposits from the public and creates a demand
deposit while simultaneously making loans.™t Lending activities can be performed either directly
or indirectly through capital markets.

Due to the importance of banks in the financial stability of a country, most jurisdictions exercise
a high degree of regulation over banks. Most countries have institutionalized a system known
as fractional reserve banking, under which banks hold liquid assets equal to only a portion of
their current liabilities. In addition to other regulations intended to ensure liquidity, banks are
generally subject to minimum capital requirements based on an international set of capital
standards,the Basel Accords.Banking in its modern sense evolved in the fourteenth century in the
prosperous cities of Renaissance Italy but in many ways functioned as a continuation of ideas
and concepts of credit and lending that had their roots in the ancient world. In the history of
banking, a number of banking dynasties — notably, the Medici’s, the Fugger’s, the Welders,
the Bahrenberg’s, and the Rothschilds — have played a central role over many centuries.
The oldest existing retail bank is Banca Monte deiPaschi di Siena (founded in 1472), while the
oldest existing merchant bank is Berenberg Bank (founded in 1590).

Fig 62 Waiting area bank Fig 63 manager area

Estimation Measurement sheet
Table no 35 Measurment SHEET

no Description Nos L B H Quantity
1 | Earth Work 16 1 1 15 24
24.00

2 | EARTH WORKS FILLING PLINTH USING EARTH FROM SITE : Filling the plinth
and side of the foundation with the cut earth available at site in layers not exceeding 20
cms in depth consolidating each deposited layers by ramming and watering.
Measurements will be taken only the filled and compacted earth.

Work Area 4.3 7.57 0.15 4.88
locker room 1 1.45 3.71 0.15 0.81
Office area 1 3.73 3.71 0.15 2.08
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ATM+Security room 1 1.47 3.71 0

7.77

ANTI TERMITE TREATMENT: Anti termite treatment by providing and injecting
chemical emulsion/Aldrin/heptachleremulsible concentrates 0.50% and
clilossdanceemulsifiable concentrate for pre constructional treatment and creating a
chemical barrier as per 1.S 6313 (Part I1) 1951 in wall trench foundation top surface of
plinth filling junction of wall and floor along the external perimeters of the building
complete (areas of building shall be measured).

Work Area 1 4.4 7.67 - 33.75

locker room 1 1.55 3.81 - 591

Office area 1 3.83 3.81 - 14.59

ATM+Security room 1 1.57 3.81 - 5.98
60.23

PCC FOUNDATION 1:4:8 Providing and laying P.C.C. 1:4:8 using 40mm nominal size
broken stone well consolidated including curing etc. complete for foundation.

Pcc 16 1 1 0.3 4.8

4.80

DAMP PROOF COURSE 1:2:4 : Providing 4 cm thick P.C.C. as a Damp Proof Course
with stone chips and approved water proofing compound beneath the walls as per
1S:2645-1964.

Wall 2 9.19 0.2 - 3.68
Wall 2 2 7.67 0.2 - 3.07
Total 6.75

Deduction for Openings

Total 0

6.75

PCC FLOORING 1:4:8 CuM: Providing and laying P.C.C. 1:4:8 using 40mm nominal
size broken stone well consolidated 100mm thick including ramming, curing etc.
complete for flooring.

Work Area 1 4.4 7.67 0.15 5.06

locker room 1 1.55 3.81 0.15 0.89
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Office area 1 3.83 3.81 0.15 2.19
ATM+Security room 1 1.57 3.81 0.15 0.9
9.04

7 | Reinforced cement concrete using 20mm machine crushed blue metal including all form
work, watering, curing etc. complete, but excluding the cost of reinforcement. Steel
staging and supports along with shutter ply or steel plates to be used and machine mix

RCC ALL RCCS READY MIX:

RCC for All Rccs using Ready Mix.

Footings 16 1 1 0.3 4.8

Columns 16 3.06 0.3 0.3 441

Beams x direction 12 2.55 0.23 0.45 3.17

Beams z direction 12 3.06 0.23 0.45 3.8

Steps 4 2 0.2 0.09 0.14

Waist Slabs 1 1.74 2 0.1 0.35

Roof Slabs 16 9.19 7.67 0.15 169.17
185.84

8 | Supplying, fitting, fixing and removing shuttering and staging. Measurements shall be
taken as the actual surfaces in contact with the concrete or any other materials requiring

formwork.

FORM WORK RCC : Form work

for rcc.

Columns 16 6.72 0.3 - 32.26

Beams x direction 12 2.55 1.13 - 34.58

Beams z direction 12 3.06 1.13 - 41.49

Steps 4 2 0.37 - 2.96

Waist Slabs 1 1.74 2.2 - 3.83

Roof Slabs 16 9.19 7.97 - 1171.91
1,287

9 | Supplying, cutting, bending and straightening reinforcement for R.C.C work; binding
with 22 gauge binding wire etc. complete in all respects with deformed bars conforming
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to .S 1786-1961 or IS 1139 and placing in position. Weight of steel=7850 Kg/ma3.

STEEL REQUIREMENTS : Steel Requirements for Columns, Beams, Lintels, Slabs etc.

Steel Requirements for All Rccs @1
% of vol. for 185.84 m3 of RCC.

14588.44

14588.44

14,588.

10

BRICK WORKS CM 1:3 : First class brick work masonry in C. M. 1:3 (1 cement 3
coarse sand) with approved good quality country burnt bricks of compressive strength 35
kg/m2 of standard size of on super structure of all thickness. The rate shall include cost

Wall 2 9.19 0.2 3 11.03
Wall 2 2 7.67 0.2 3 9.2
Total 20.23
Deduction for Openings
Columns 16 3.06 0.3 0.3 4.41
Beams x direction 12 2.55 0.23 0.45 3.17
Beams z direction 12 3.06 0.23 0.45 3.8
Total 11.38
8.85
11 | FLOOR FINISHING MARBLE TILES: Supplying and fixing 20mm thick marble slabs
size 80cm x 150cm fixed into the floors.
locker room 1 1.55 3.81 - 591
591
12 | FLOOR FINISHING CERAMIC TILES : Flooring with cermic tiles 225x225mm (NS)
laid in 12mm thick cement 1:3 one coat and pointing with colouredcoment to mortar the
tiles including cost of materials labour charge etc. complete for all levels.
ATM-+Security room 1 1.57 3.81 - 5.98
Office area 1 3.83 3.81 - 14.59
Work Area 1 4.4 7.67 - 33.75
54.32
13 | FLOOR FINISHING CEMENT FLOATING COAT : Cement Flushing Coat.
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Work Area 1 4.4 7.67 - 33.75

locker room 1 1.55 3.81 - 591

Office area 1 3.83 3.81 - 14.59

ATM+Security room 1 1.57 3.81 - 5.98
60.23

14

WALL FINISHING CEMENT FLOATING COAT : Wall finishing using Cement

Flushing Coat.

Roof Slabs 1 9.19 - 7.67 70.49
70.49
15 | SKIRTING MARBLE TILES IN SgM : Skirting using Marble Tiles
walls 2 9.19 - 3 55.14
wall 2 2 7.67 - 3 46.02

101.16

16 | DOORS : Supplying and fixing of doors using good quality wood including M.S. clamps
and fittings, fixing complete including a coat of tar at the contact surface of the frame.
door 3 0.3 - 2.1 1.89
1.89
17 | PLASTERING BASEMENT CM 1:5 12MM : Plastering with C.M. 1:5, 12mm thick with
a neat flushing coat of cement slurry 2.20kg/m2 over water proofed roof slab by adding
integral water proofing admoretere of approved brand as per specification including etc.
com
Foundation 4 9.19 - 1.2 4411
Foundation 2 4 7.67 - 1.2 36.82
Total 80.93
Deduction for Openings
Total 0
80.93
18 | PLASTERING WALLS CM 1:4 12 MM : Plastering with cement mortar to walls,

columns and other structural architectural features at all heights, floated hard and

trowelled get smooth finish. The rate shall include provision of grooves scaffolding at any
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height

Wall 4 9.19 - 3 110.28
Wall 2 4 7.67 - 3 92.04
Total 202.32

Deduction for Openings

Columns 16 3.06 - 0.3 14.69

Beams x direction 12 2.55 - 0.45 13.77

Beams z direction 12 3.06 - 0.45 16.52

Total 44.98
157.34

19

PLASTERING CEILINGS AND SLABS CM 1:3 : Plastering with cement mortar to
ceilings, stairs, steps, slabs and other structural architectural features at all heights, floated
hard and trowelled get smooth finish. The rate shall include provision of grooves
scaffolding at any height curing etc. complete as directed by the Engineer.

Roof Slabs 1 9.19 7.67 - 1127.8
Waist Slabs 1 1.74 2 - 3.48
1,131.28

20

PLASTERING ROOF TOP CM 1:3 12 MM : Plastering with C.M. 1:3, 12mm thick with
a neat flushing coat of cement slurry 2.20kg/m2 over water proofed roof slab by adding
integral water proofing admoretere of approved brand as per specification including etc.
complete.

Roof Slabs 1 9.19 7.67 - 1127.8

1,127.80

21

PAINTING BASEMENT WHITE CEMENT : Painting basement with white cement two
coats.

Foundation 4 9.19 - 1.2 44.11
Foundation 2 4 7.67 - 1.2 36.82
Total 80.93
Deduction for Openings
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Total 0
80.93
22 | PAINTING CEILINGS AND SLABS WHITE WASHING: White washing three coats to
the ceiling.
Roof Slabs 16 9.19 7.67 - 1127.8
Waist Slabs 1 1.74 2 - 3.48
1,131.28
23 | PAINTING ROOFTOPS COLOUR WASHING: Color washing the roof over a coat of
white wash.
Roof Slabs 16 9.19 7.67 - 1127.8
1,127.80
24 | PAINTING WALLS EXT. WHITE WASHING: White washing three coats to the walls.
Outer Walls 1 33.72 - 3.3 111.28
111.28
Abstract sheet Table no 36 ABSTRACT SHEET
SINo | Description | Quantity | Unit | Rate Amount

Ground floor

Earth works

1 | Earth works excavation 24.00 Cu.M | 102.00 2448.00
2 | Earth works filling plinth using 7.77 Cu.M | 49.00 380.73
Earth from site
3 | Anti-termite treatment 60.23 Sg.M | 200.00 12046.00
14874.73
Pcc
4 | Pcc foundation 1:4:8 4.80 Cu.M | 2,676.00 12844.80
5 | Damp proof course 1:2:4 6.75 Sg.M | 110.00 742.50
6 | PCC FLOORING 1:4:8 cum 9.04 Cu.M | 2,736.00 24733.44
38320.74
Rcc
7 | Recall rees ready mix | 185.84 | CuM[000  [0.00
0.00
Form works
8 | Form work rcc 1,287.03 | Sq.M [ 150.00 | 193054.50
193054.50
Steel requirements
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9 | Steel requirements 1458844 | Kg [30.00 | 437653.20
437653.20
Brick works
10 | Brick works cm 1:3 | 8.85 | CuM|[2490.00 | 22036.50
22036.50
Floor and wall finishes
11 | Floor finishing marble tiles 5.91 Sg.M | 700.00 4137.00
12 | Floor finishing ceramic tiles 54.32 Sg.M | 600.00 32592.00
13| Floor finishing cement 60.23 Sg.M | 151.00 9094.73
floatingCoat
14 | Wall finishing cement floatingCoat | 70.49 Sg.M | 150.00 10573.50
15| SKIRTING MARBLE TILES IN 101.16 Sq.M | 600.00 60696.00
sgm
117093.23
Doors and windows
16 | Doors 1.89 | Sq.M [2,780.00 |5254.20
5254.20
Plastering and pointing
17 | Plastering basement cm 1:5 12mm | 80.93 Sg.M | 90.00 7283.70
18 | Plastering walls cm 1:4 12 mm 157.34 Sq.M | 94.00 14789.96
19 | Plastering ceilings and slabs cm 1,131.28 Sq.M | 78.00 88239.84
1:3
20 | Plastering roof topcm 1:3 12 mm | 1,127.80 Sg.M | 101.00 113907.80
224221.30
Painting
21 | Painting basement white cement 80.93 Sq.M | 31.00 2508.83
22 | Painting ceilings and slabs white 1,131.28 Sg.M | 11.00 12444.08
Washing
23 | Painting rooftops colour washing 1,127.80 Sq.M | 12.00 13533.60
24 | Painting walls ext. White washing | 111.28 Sq.M | 11.00 1224.08
Total for GROUND FLOOR 1082218.99

Total 1082218.99
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8.1.7 Electrical Design 1
Hybrid Streetlight

With the rapid economic development, energy consumption has increased year by year. The
urgent need for new clean renewable energy exists. In the current number of renewable energy,
wind and solar energy’s potential is the largest, and has the most development value. They are an
inexhaustible renewable energy. A basic benefit of hybrid energy is first, using a single solar or
wind power, there is a problem that, when it is winter, the wind is rich but the solar energy is
lacking; when it is summer, they are just the opposite. So, wind and solar energy can be very
strong complementary for each other. The key feature of this new concept is the arrangement of
a multiple Savories vertical axis wind turbine into the structure itself of the post. A photovoltaic
panel is integrated to contribute to power generation. The energy is collected by a power
conversion equipment along with a storage device which ensures the lighting also during
windless nights. Among fields ready for a coupling between electrical sources and load, there is
outdoor lighting. Pole structures carrying on lamps can be suited to allow the installation of
renewable energy devices. Here we have presented in the Savories-type wind turbine, along with
a tilted PV panel, into the light housing of a light post prototype.

8.1.7.1 Construction

Photovoltaic (PV) module- monocrystalline/polycrystalline

Small wind turbine-400W/600W/1500W/3000W (12V/24/48/96V)

Light source — ultra bright LED light 20/30/40/60/80/90/120W

Controller — 5/10/15A wind solar hybrid controller, automatic light controller, automatic
operation, multi work mode, over charge protection, high wind protection etc.

Energy Storage — sealed maintenance free deep cycled battery

e Battery Box — water proof design battery box

e Light Pole — 6/8/10/12/16m light pole with 30/50m/s wind resistance

8.1.7.2 Solar components

The solar energy is an uninterrupted source
available for the entire nation at least for a few
hours. Solar power is available (9am to 6pm)
during the day hours. Recently the researchers
has made a record by utilizing 44.4% of the
energy from solar with Gallium Arsenide, at
highways there is none street lights placed in a
shady area, but only in the middle. Though the
solar panel is in middle there will no fluctuation
in the power generated by panel it will remain as
a default output.As show in fig., the output of
the solar energy is taken to a voltage regulator to
maintain a constant voltage. The regulated
voltage is stored in a DC-Battery source.

Fig 64 Solar Plate Specifications
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Solar Plate Specifications

Nominal capacity: 100 Wp
MPP current: 5.9 A

MPP voltage: 17 V

Short circuit current: 6.5 A
Open circuit voltage: 21 V
Max. Voltage: 820 V

wind solar Module

Solar Cells Module

LED Lighting
Length: 100.61 cm
Width: 66.6 cm
Depth: 3.51 cm
Weight: 7.5 kg
e The cost of per piece solar wind solar hybrid
panel  with  maximum conToNer
capacity 100Wp (peak watt)
is 4500 (approx.) / 50, 00 €. Sl bl
And the same of per peak -
watt (Wp) is 345/ 0, 50 €. "

deep cycle battery

8.1.7.3 Wind Components
Wind farms are erected based on . . .
the availability of atmospheric Fig 65 Hybrid Streetlight

pressure of wind in a specific region. At Highways there is availability of wind by the motion of moving
vehicles. When a free moving air particle is disturbed by forceful object succeeding in its path a pressure
is developed at the body of the object and it is delivered to the surrounding near objects. By this
phenomenon wind turbine is placed on the top of street light.

Wind turbine » Driver circuit
(Blades) b
Synchronous DC- Battery
Generator Source

Fig 66 Block Diagram of working of wind energy generation

8.1.7.4 Materials and methods

e A wind turbine is composed of several composite parts; but the blades, made of fiber-
reinforced epoxy or unsaturated polyester, represent the largest use of material. Other turbine
parts made of polyester include the nacelle and the hub.

e A standard 35- to 40-meter blade for a 1.5-MW turbine weighs 6 to 7 tons.

e Both epoxy and polyester, and to a lesser extent vinyl ester, shared the wind blade business in
the early days but epoxy earned preferred status as blades grew longer. Polyester is easier to
process and is less expensive, but epoxy offers stronger mechanical performance particularly
tensile and flexural strength for blades longer than 26 m (85 ft.). Unlike epoxy, polyester
needs no post-curing but the blades are generally heavier. E-glass is by far the most used
reinforcement, while more costly carbon fiber is employed on a limited basis for greater
stiffness and reduced weight in longer blades.
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e The turbines rotates when the pressure is SR Voltaze
developed the median of the turbine is el e s
coupled with synchronous generator. : T

e An AC output is obtained is given to the & U

driver circuit were the AC input in converted

. DC - Battery
to DC and the power is stored. ar

Source

Table 36 Blade size and output

Blade Size in Blade Size in Power

meters Feet Generated
35-40m 131.2 1.5 MW
43 m 142 2-2.5MW
50 -60 m 196.8 7.5MW
3.2m 10.496 2 KW

2m 6.56 450W

8.1.7.5 Operation of light source

e The loads are street light, traffic signal, direction indicator. All the loads are light loads. It’s
important to choose the type of lamps to be used. Currently at most of the Highway street
lights, they prefer sodium vapor lamp or halogen lamp or CFL in some areas because it has a
better scattering property. The use of these lamps consumes more power based on luminance.

e Each and every lamp varies from other based on high luminance its preferred for street
lighting as show in the table below, it give a clear view about the kinds of lamps used in
street light with different lumen capacity as per the required watts for luminance.

Table no 37 Type of Light with Various Composition

Typical Luminous Efficiency

Type Of Light With Various Composition

(Lumen/Watt)
1 Mercury Vapour Lap 35-60
2 Low Pressure Sodium Vapour 100-200
3 High Pressure Sodium Vapour 85-150
4 Halogen 16-24
Led 30-90

The sodium vapor lamp consumes 100-200w of power for an hour
e Power consumed per day = 4800 W
e Power consumed per month = 144000 W
e Power consumed annually = 1752000 W
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e The use of Power LED’s reduces this power consumption being utilized, the luminance effect
of power led is almost equivalent and better the present days lighting system. This power
consuming can be reduced to a larger limit. The power consumption is minimized and rest of
the power can be utilized for other purposes. The heating of lamp is another major factor
which we need to consider it determines the life and ability of lamps brightness. The
rectangular design of LED’s are quite brilliant and spread the lights evenly throughout the
place.

e The power led gives a better outcome than the normal LED’s there are various shapes and
designs available for effective brightness and scattering of light over the required area.

e There are various designs like square, rectangular, circular, strips and soon. The emission of
light varies from each design available in the manufacturing.

8.1.7.6 Converter circuit

e The supply is from both sources. V1 is the supply from the wind and V2 is the supply from
the solar the mode of operation of the circuit. A battery source is placed in between both the
input sources v1 and v2, and source currents iL1 and iL2 are flowing from the source.

e The two Inductors L1 and L2 make the Input power ports as two current type sources. It
results in drawing smooth currents from the sources. R L is the load resistance and switches
S1 — S4 are the main controllable element that controls the power flow of the hybrid power
system.

Fig 68: Circuit diagram of Converter

8.1.7.7 Operation and functioning

In this proposed hybrid system, solar and wind energy is made hybrid. The power obtained from
the sources are converted to a DC and stored in a battery. Both the outputs are uneven, the
rotation of the wind turbine may vary; it depends on the speed of the vehicle crossing the area at
a particular instance. The blades of the turbine are made up of polymer or fiber. The wind energy
generation system is placed at the corners edges of the streets or near the traffic signal were we
can find a steady flow of vehicle. Use of Light weight blades can produce rotational motion at
low wind. The solar output also depends on the intensity of the light. The lights are replaced by
power lads for an effective output and low power consumptions. A switching circuit is made
when there are voltage generation from solar the street lights gets TURNED OFF. In the absence
of solar power the lights are TURNED ON. This power can also be synthesized by traffic
signals, direction and distance indicator.
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As shown in Fig., all the switching process are carried out in the controller unit alternate
charging and discharging processes is carried out with the available resources guidelines of using
the using the street lights gives idea about the betterment operation and management of the street
light.

Cost Estimation

Primary cost elements tracked in the model include the following:

e Rotor

Blades

Hub

Pitch mechanisms and bearings

Spinner, nose cone

Drive train, nacelle
Low-speed shaft Solar Panel Wind Energy
Bearings (PV) (Polymer or fiber
Gearbox blades)

Mechanical brake, high-speed coupling,
and associated components v v

Generator Voltage Synchronous

Variable-speed electronics Regulator Generator &
Yaw drive and bearing Converter

Main frame

Electrical connections
Hydraulic and cooling systems
Nacelle cover »| Controller |,
Control, safety system, and condition monitoring circuit
Tower 7\
Balance of station v
Foundation/support structure DC- Battery
Transportation Source

Roads, civil work _ _ _
Assembly and installation Fig 69 Flow chart of working of Hybrid

power system in Street lights

Electrical interface/connections
Engineering, permits

Table no 38 WIND TURBINE

SR.NO.  WIND TURBINE COST (IN %) (APPROX)
1 50W / 12/24V 21634
2 100W / 12/24V 42272
3 150W / 24V 51110
4 300W / 12V (6 blades) 65499

Similarly, cost of solar panel goes :

For 100 watt panel — Rs. 4500

For 200 watt panel — Rs. 6400

For 250 watt panel — Rs. 8000

Hybrid wind solar controller

LCD Economic PWM Wind Solar Hybrid System Controller (600w Wind + 400w Solar)
12v/24v costs upto 10Kk.
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LED light system can come from wide range of 18w to 100w ranging X150-5000.

Though the installation cost is high, the payback period for the excess investment is
approximately 5.9 yrs for the proposed HYBRID powered LED lighting system.

So, street light using hybrid power is economically feasible in considering the payback period
and cost for life time. Hence the idea to replace the existing system by hybrid system is efficient
both from economic and energy saving point of view.

Besides, the cost of PV and LED technology is reducing and the cost of energy is increasing.
This will, in future, further reduce the payback period, life cycle cost of the proposed system and
also the cost of installation. Hence the energy saving will be on the large and the initial
investment will be on the smaller side in due course of time.

8.1.7.8 COST ANALYSIS
Energy Consumption
A typical street light having sodium vapour lamp consumes 100w for an hour.
Power consumed for 12 hour operation / day = 100 * 12 = 1200wh
Power consumed in annually = 1200 * 365 = 438000 Wh
Annual cost of street lighting, tariff being 4.5 / unit = 438Kwh * 4.5 = 1971
Energy Generation
Solar-
A 100w/12v solar panel calculation
Energy generated in 6 hours of direct sunlight / day = 100 * 6 = 600wh
Energy generated annually = 600 * 365 = 219000wh
Wind-
Blade length = 1m
Wind speed = 12m/s
Air density p = 1.23 kg/m®
Area= nr? = 3.14 m?
Pavail =1/2* p* A*v¥*Cp
=1/2*1.23*3.14* (12)** 0.4 = 1337 W
Energy generated in a day = 1500 Wh (approx)
Energy generated annually = 1500 * 365 = 547500 Wh
Total annual energy generation = 547500 + 219000 = 766500 Wh
Energy saved in a year = 766500 — 438000 = 328500 Wh
Cost of extra generated power = 328.5 Kwh * 4.5 = Rs. 1478.25
Annual monetary saving = Annual cost of street lighting + cost of extra power produced
=1971 + 1478.25
= Rs. 3500 on an average
From All the details for single light pole,
a total of 30 poles in the village will save total of 3500 * 30 = Rs. 105000
Installation cost of each light pole = Rs.10000
Total installation cost = Rs.300000
Annual maintainence cost = Rs. 35000
Overall payback period of the design = 300000 / (105000 — 35000) = 4.2 years

8.1.7.9 Benefits
e Wide applicable areas — hybrid system offers a much better reliability and sustainability to
areas with less solar radiation level, long rainy season or long winter.
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Longer battery life — normally wind turbine generates more power during night, part of
power generated will supply the light directly, part of power could charge the battery during
night, so less charging and discharging loss from battery and also each battery charging cycle
is prolonged.

More cost-effective in windy areas — in the area with annual wind speed of 5-7m/s, wind
solar hybrid system could have higher production to power higher capacity LED lights or
more lights which could lower the system overall cost.

Easier installation & Maintenance — solar street light system cannot put bigger (max. 360W
in two sections) PV panels on light pole considering wind load; wind solar hybrid system
allows bigger capacity installed on light pole, which could generate enough electricity to
power 2-4 LED lights, which means one power system supply for 2-4 lights, it will be easy
for installation and maintenance.

TOPUT IT IN EASE:

Energy saving and environment friendly

Easy installation.

Low noise, high reliability

Better efficiency

Meets the basic power requirement of remote areas.
24*7 supply of electricity can be easily promised.
Can be used as a standalone system.

Low maintenance

8.1.8 Electrical Design 2
Automatic Water Level Controller using GSM

Unexpected shortage of water supply is common phenomena especially in dense population such
as in hostels. Water supply in the village houses is usually drawn from tank at the roof top of the
home. Apparently there is no early warning system to monitor the tank water level when it has
reached the critical level. The situation worsened when there is no personnel or technician in-
charge to do the maintenance at the time it is needed. It becomes worst especially at the week
ends and public holidays. People have to

wait for couples of days for the water TRV —e 1 S 40 | —e RETIPGD
supply to resume. RADAND w—w[]2 20 = REE/PGC
RATAMNT -—=[] 3 28 [0 =—== RES
8.1.8.1 Components HAE."ANENREF—."CVREFHE 1 a7 %q____ RB4
RAZANINVREF+ mte-[] 5 2% ] w—e RE3IPGM
RAHTOCKICIOUT i [ 6 35 [ =—m REZ
c1 Ve RASIANAES/C20UT w—e=] 7 < 3 [ RE1
+ REQ/RD/ANS -=—w-[] 8 IS 33 == RBO/NT
W GMND RE1/WRIANG ~-—e[] - 32 [ = Voo
REZTSMANT m—e[] 10 = 210 a—Vss
Cl L, Voo—w 11 & 20 [0w—e ROTPSPT
Vss — o [J12 5 29 [J-a—e RDGPSPE
cz, RL_ OSC1/CLK) —w 13 + 28 -a—s RD5PSPS
MAX232 OSCUCIKO w—m 14 2 27 w—w RD4PSP4
€2 RL. RCOMTIOSOMICKl a—m] 15 & 26 [0 a—w RCTRXDT
Ve T RCUT10SHCCP2 ca—iw-[] 16 25 [ -e—a- RCETHICK
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T2, T2 ROISCKSCL w—=[] 18 23 []=—= RC4S0ISDA
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Fig 70 MAX 232 Fig 71 Pin diagram of PIC
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1. MICROCONTROLLER:
We used PIC16F877A in a microcontroller circuit for processing unit. PIC microcontroller is
used as a central processor because its capability to operate without other external components
due to all necessary peripherals is already built into it. Thus it reduce time and space required to
construct the device. This PIC works on a 5V DC power supply, with a 20 MHz crystal oscillator
and 2 units of 22pF capacitors.

2. MAX 232:

The MAX 232 is a dual transmitter / dual receiver that typically is used to convert the RX, TX,
CTS and RTS signals. On the GSM SIM 800 modem there is onboard MAX 232. Also we
cannot establish a direct communication between microcontroller and GSM SIM 800 because
operating voltages of both these are different. Since microcontroller operates at 5V and GSM
modem at 3.3V so there is need to provide one driver IC. MAX 232 acts as a driver IC and helps
to establish a communication between microcontroller and GSM modem. It is 16 pin IC.

3. MAGNETIC FLOAT SENSOR:

A float sensor is a device which is used to detect the level of liquid within a tank or container.
Magnetic float sensor is an electromagnetic ON/OFF switch. It helps to sense the level of water
present in the overhead tank. These sensors contains permanent magnet in the float. The switch
is present in the white stem of the sensor. When water level increases float rises and as water
level decreases float falls. This process will help to detect the water level within tank or
container. Thereby the information which is obtained from the sensors is sent to user via GSM
modem.

4. GSM SIM 800

SIM800 is a complete Quad-band GSM/GPRS solution in a SMT type which can be embedded
in the customer applications. SIM800 support Quad-band 850/900/1800/1900MHz, it can
transmit VVoice, SMS and data information with low power consumption. A SIM card is required
for its operation and it works on AT commands.

o £ L E
U'E = ] 1
Eo=RSRReZeeszasE
A 0 ! &8 €5 B 8 68 9 E8 A s s s o A 3@
CEEEEEEEEEEE LR R

00000000 oo0d
PWRKEY | [ 3 KBGO
3! SIM800 § &
DR 3 |4 — 49 KBC2
Rl 4 | ] 4% KBC3
DD s | —] 47 xBca
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cTs 7 [ ]2 aND
RS & [ ] 44 XKBRO
TID o - 14 KBR1
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Fig. 72 GSM SIM 800 Fig. 73 Magnetic Float Sensor
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PIC 16F877A microcontroller was used for the GSM circuit. It has 40 pins for multipurpose
usage.Three of the pins at port A were used as an input from water level detector. RAO, RAl and
RA2 pins were input from water level detector circuit. Pin 13 and pin 14 were connected to 20
MHz crystal oscillator for delay. Pin no 1 was connected to MCLR (Master Clear) and at pin
REO there was reset button to reset the activity loop done by the microcontroller. Port B was
used as an output for PIC microcontroller and sent signal to GSM phone. Besides, the
microcontroller interact with MAX232 at port C; RC6 as transmitter and RC7 as receiver.

For the MAX232 IC operation that act as a driver/receiver, the receiver and transmitter pin were
used to receive and transmit data from GSM modem interconnected with female 9 pin connector.
The signal from the microcontroller was connected to the receiver of MAX232 through pin
R1OUT before converting the signal level, sent to the GSM modem through pin R1IN and
finally sent SMS to the person in-charge hand phone.

8.1.8.2 System Architecture

The water level measurement system was designed to calculate water level and can work well to
receive and send message to users. The initial setting data can be inputted into the system via
SMS. Upon receiving the SMS to request water level data, the system will send the result of
water level measurement data. It provides automated restarting if normal conditions are re-
established. The use of mobile phone has become more common and this system is useful for
farmers. r. This is not only for water tank but also used for oil level and chemical lab. They
designed a system in such a way that its components will be able to prevent the wastage of water.

1. TRANSMITTER PORTION:

First, detection of water level in the tank is done by using magnetic float sensor. This
information is send to user by SMS natification using GSM technology. Detection of water level
will be done according to three stages- low, moderate and high; and this information is sent to
user. User can also check the water level within tank by simply sending a message to GSM
module at transmitting section by using an android application. This application can be
developed online by using MIT app inventor. When user send message to GSM module at
transmitter site as “*WLEVEL?03#” through an android app for knowing the water level. The
GSM module at transmitter site will then send message to user according to water level within
tank. Even if the water level is high or low then also a message is sent to user by GSM module
automatically.

"PWR

A 4

Level
Sensors

Micro-
controllers

ré

MAX 232

rd

GSM
Module

Fig. 74 Block Diagram of Transmitter Section
2. RECIEVER POR
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According to information of the water level, user can ON or OFF the pump by sending message
by using same android app. To turn ON the pump user will send message as “PMPONO1#” and
to turn OFF the pump user will send message as “PMPOFF02#”.
So, there are three type of messages are sent by user by using app such as-

1- “*WLEVEL?03#”(this message is used to know water level within tank)

2- “PMPONO1#” (to turn on the pump)
3- “PMPOFFO02#” (to turn off the pump)

PWR
-~ Micro- . Pump
| controllers -
> MAX 232 Table 39 AT commands for GSM Modem
AT COMMANDS USAGE
TT @ AT+CMGF=1 Text Mode
GSM AT+CMGR=1 Read SMS
—»> Module AT+CMGS="83xxxxxXXX"’ Send SMS
Fig. 75 Block Diagram of Receiving Section AT+CMGDA DeISe'\t/?SAII

8.1.8.3 Benefits

The implemented overall system is user friendly, with less time required for working of system.
The system is designed to avoid and control wastage of water and also to reduce manpower.
Water is one of the most valued thing for all living beings on earth. If there was no water there
would be no life on the earth. But unfortunately a large amount of water is being wasted by
uncontrolled use. Some water level monitoring and control systems are also offered so far but
most of the method have still some disadvantages. This design provides a system that could
monitor the tank water level and report its level via SMS notification using GSM technology. It
is developed with a capability to detect low level of the water in the tank and notify GSM
modem to send SMS to the intended user hand phone or person in-charge. The microcontroller as
central processor is connected to the modem using MAX232 to check the microcontroller
operation. Also to implement the user friendly system

8.1.9 Electrical Design 3
Replacement of Light Source

8.1.9.1 Introduction

Invented by Thomas Edison in last quarter of the 19th century, modern incandescent electric
light bulbs have been lighting much of the world for more than 100 years. Incandescent bulbs are
lit by heating a wire tungsten filament until it begins to glow. Because approximately 90 percent
of the energy generated in these bulbs is heat instead of light, they are extremelyinefficient. The
average incandescent bulb has a lifespan of about 1,500 hours—a fraction of what you can get
from a CFL or LED bulb.Halogen lights are a more efficient form of incandescent lighting
because they last longer; however, they get hotter than regular incandescent bulbs and pose fire
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and burn hazards.For nearly every incandescent bulb still in use today, there’s a CFL or LED
bulb that can replace it—saving energy and curbing carbon emissions. If you still have
incandescent at work or home, it’s time to send them back to the Dark Ages.

8.1.9.2 Types of light sources

Gujarat Technological University

A FLUORESCENT BULB is a low-pressure mercury-vapor gas discharge bulb that uses
fluorescent to produce visible light. Mercury vapor is produced when an electric current
makes contact with the gas, which produces short-wave ultraviolet light which then causes a
coating on the inside of the bulb to light. A fluorescent bulb is more efficient than an
incandescent bulb but is less efficient than a LED bulb.

&
\
g = ‘g %
Fig 76 A FLUORESCENT BULB

INCANDASCENT BULBS work by conducting an electric current along a filament made of a
long, thin piece of tungsten metal. The filament must be heated to temperatures of about 2,300 °C to
glow and emit a white-hot light. But the process transforms only 5-10% of the electricity used into

visible light. The rest is transformed into heat, which can eventually increase the temperature of a
room.

/ ‘:7 Glass Bulb
\ Gas Filling

Tungsten Filament

f ey Y
', ﬁ /L?—$7 Support Wires
\ / .
\-\ \ T’ / ; Lead Wires
\ || /
\ =N/ Dumet Wire !
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\ N / — Exhaust Tube
| I |
| . Stem
. Fuse f\ )
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Fig 77 INCANDASCENT Fia 78 CFL

CFL bulbs are made of glass tubes filled with gas and a small amount of mercury. The
amount is so small that an old-fashioned glass thermometer holds 100 times as much mercury
as one CFL bulb. Light is emitted when mercury molecules in a CFL bulb become excited by
electricity running between two electrodes at its base. The mercury emits an invisible
ultraviolet light that becomes visible when it hits the white coating inside the CFL bulb.
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LED, or light-emitting diode, is a two-lead semiconductor light source. These types of bulbs
are Solid State Lighting (SSL), organic light-emitting diodes (OLEDs) and light-emitting
polymers (LEPs). LED lights are often more efficient, durable and longer lasting than other
types of light bulbs.

That is the reason behind recommendation of making the transition to LED bulbs
throughout the home.

P e

¥ H & ¥
2] x -4‘. = = = =1 =

Fig 80 LED bulbs

Comparison

Energy Efficiency in order of most to least efficient, it is LED, CFL then incandescent. LED
use about 90% less energy than incandescent and CFL use about 75% less energy than
incandescent.

Lifespan on average, incandescent light bulbs last 1,100 hours, CFL last 8,000 hours and
LED last 15,000+ hours. That means for 15,000 hours of usage you would need 14
incandescent bulbs, 2 CFL bulbs and only 1 LED bulb.

Environmental impact CFL bulbs aren’t even as environmentally friendly as LED bulbs.
Concluding from the basic comparison, undoubtedly, LED is superior. LED light bulbs use
less energy, produce fewer toxins, are made from non-toxic materials and are recyclable.
They are considered to be earth-friendly.

Fluorescent lighting uses mercury which can be dangerous to our environment. It was found,
if one 13-watt CFL and one 60-watt incandescent (which are considered almost equivalent)
are lit up for 8,000 hours, the incandescent uses four times the energy and four times the

mercury! ]
Table no 40 Comparison

INCANDASCENT CFL LED
LIFE SPAN (avg) 1300h 8000h 25000h
WATTS used 60 W 13-15 W 6-8W
Avg cost / bulb (Rs) 70 150 250-300
Bulb for 25000h 21 3 1

Gujarat Technological University
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Cost of bulb for 20year 1470 450 300
period (Rs)

Cost of electricity (Rs) 230.76 37.5 12
(25000h at Rs12 / KWh)

KW of electricity used 3290 KWh / year 780 KWh/year 330 KWh/year
Annual operating cost (Rs) 24215 5650 2420
Light output (lumens)

450 40W 9-12W 4-5W
800 60W 13-15W 6-9W
1100 75W 18-25W 10-13W
1600 100W 24-30W 16-19W
2600 150W 30-55W 25-28W

8.1.9.3 COST ANALYSIS
Most of the houses in the area use incandescent type of lamp as light source. A typical house in
vicinity consists of 8-10 incandescent bulbs which run smoothly for about 2-3 months.

INCANDESCENT

Maximum bulbs per house = 10

No. of bulbs / year =10 * 4 = 40

No. of bulb in 10 years = 400

Cost per bulb = Rs. 70

Maximum cost / year = 4 * (10 * 70) = Rs. 2800
Maximum cost in 10 years = Rs. 28000

LEDBULBS

A single LED bulb has a life span of 5-6 years at peak.

Maximum bulbs per house = 10

No. of bulbs in 10 years =20

Cost per bulb = Rs. 300

Maximum cost in 10 years = 20 * 300 = Rs. 6000

With no single thought, LED as a light source should be implemented in each of the household
for large scale cost effectiveness and extensive economic conservation.

8.2 Reason for Students Recommending this Design

e Villagers Recommendation

According to Situation in COVID-19

Bank designed due to there is not any bank near 10 km.

Lake beatification for recreational area.

Public latrine as per gap analysis.

Clinic there is no PHC/medication facility near 23 km.

Library designed because of COVID-19 pandemic, there is no supplement of newspaper.

8.3 About designs Suggestions / Benefit of the villagers
e Economic profit

e Villagers facility

e Reduce manpower
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9 Proposing designs for Future Development of the Village for the
PART-I1I Design

After multiple visits and data collection, we reckon important and needed infrastructures in the
village and will be providing as such,

1. Entrance Gate
There is no entrance gate in the village available. On the village there is not any boundary of
village available in village.

2. Gram Panchayat
Gram panchayat of village is really needs maintenance in the village because there is gram
panchayat in poor condition (gram panchayat image pg — 41)

3. Community Hall
Community hall is available in village but there is a small according to villagers. To increase
the capacity of community is required. And also a required maintenance ( pg 41).

4. Easy plan for Pucca house
According to survey there is 80% of the house are of kuchha house hence that there is req of
easy plan that estimate cost within 20 lakhs construction of house (Fig given on pg 39)

5. Police station
There is no police Station available in the village and according to gap analysis 1 police
station required per village hence as per gap analysis in village is police station required.

6. Bio Gas Plant

The use of biogas systems in an agrarian community can increase agricultural productivity.
All the agricultural residue, and dung generated within the community is available for anaerobic
digestion, whereas previously, a portion would be combusted daily for fuel. And major village
income is vegetable. Hence one resource of income available in village

7. Flat Plate Solar Water heater

In application to heat the water with zero electric charges in the coming future, a very cost
saving design for the multipurpose water applications; in houses or in farms or in factories and
industries.

8. Design of biogas generator
Excess of bio-waste being left or burnt out as a residual, can be used a great source of
electricity generation when used as biogas in the specific-fuel powered generators.

9. Automatic sensor lights

Conservation of energy as most the electricity is wasted with the careless behaviour of the
people letting the lights on even after use. Electricity can be saved when done on a larger scale
like a town.
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10 Conclusion of the Entire Village Activities of the Project

The students of GTU who were involved in this project were allocated with a village in our
district for Rurbanisation. We made physical visits & did the Survey at Tenarang, Baben & Ena
and did the SWOT analysis, which helped to know village strengths, weaknesses, opportunities
& threats. From this, to analyse the problems and requirements of Tenarang village and started
finding the solution. From various thinking, research, and group discussions it’s decided to
prepare a few designs as per the requirement of the villagers. Get to realized how poor the
condition of our rural villages are and how much struggle they have to do to just get by and
obtain the basic living amenities. It has to think of several designs which would not only lift the
living standards of the people but also get the tourist economy flowing solving the
unemployment, and immigration due to unemployment issues of the village.

Public toilet Swatch bharat is now main aim of India. It mean every corner of county is neat and
clean. Adoption this, we have proposed efficient design for public sanitation. Public toilets are
required in Tenarang village because existing service aren’t good and due to ARYA club many
visitors come to Tenarang. Some minimum charges are applied for visitors, to obtain handful of
revenue. So considering all this facts we have decided to provided design of public toilets!

Lake Beautification The design of lake beatification one of the design requested by villagers.
There is not any kind of recreational building available in the village.

Library It is everyone’s right to get education. Focusing on this we have designed a simple but
effective design of library, which will be helpful to students as well as other people too. This
library will have local books as well as all educational books in it. This will provide a good
platform for children to know about their locals and culture and elder people can read
newspapers and other books over there. By doing gap analysis it was found that Tenarang village
should have at least one library according to its population.

Bank (ATM) As per Gap analysis there is at least one ATM required in the village and for any
kind of money transections villagers have to travel 4-5 km .it is also one the required design by
the villagers.

Sub-Dairy They have one small distributary dairy but was not in good condition and doesn’t
have adequate storage facility. So we have proposed a detail design reconstruction of existing
structure using concept taught in repair rehabilitation of concrete structure. Moreover villagers
had emphasis on it because they were facing lot of problems.

Clinic Hospitals or small clinic is essential for any emergencies. But in Tenarang no such facility
is found. In case of an emergency they have to travel 23 km to Surat for treatment. According to
villagers request we planned and design clinic which will be helpful to villagers of Tenarang as
well as Tenarang village. Considering current situation of COVID-19, this clinic will be helpful
in vacation program Indian government is doing.

Intention to make Tenarang a self-sufficient and a sustainable village. With some of our creative
design, the villagers will easily generate a revenue making the village a tourist place and
hopefully the issues regarding the unemployment and migration due to unemployment would be
solved. After completing this project in the Vishwakarma Yojana. Students can concluded that it
should be ruralisation in Tenarang and its development. This project includes different designs as
per required to fulfilment of villagers which increases its reliability. Now it’s easy to talk any
issue related with village development. The whole credit goes to our mentor and our nodal
officer they refined our ideas and make this project wonderful.

Thank you...
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12 Annexure

12.1 Ideal village: Techno-economic survey

Gujarat Technological University, Vishwakarma Yojuna: Phase VIII
Ahmedabad, Gujarat ‘Techno Economic Survey

Techno Economic Survey

Vishwakarma Yojana: Phase VIII

SMART VILLAGE SURVEY
An approach towards “Rurbanisation for Village Development”
[Name of District: &5 e b
! IName of Taluka: Qar&)p be

/ [Name of Village: BARE N ‘

' Fame of Institute: C K. Plthawntla College &f ExL Ted).
INodal Officer Name & % . 605 p(f’ Chaulrain .
IContact Detail: CTCZCiQi// cOEE
Te<por-cnt Name; % havest bhai Pater ( Sazpanon)

' Sarpancly Panchayat Member/ Teacher! | 1, | qy Sl uesnars T lousuzia (Ta tett) .
IGram Sevak/ Aaganwadi o35 MGME%GPOL Sl V‘t’/y ,
worker/Village dweller) 4 @m%\' " \bau oo 1
[Date of Survey: 05\"/ 10 / QOO . .

L DEMOGRAPHICAL DETAIL:

Sr. No.| Census Population Male Female Tetal Number of
House Holds
2001
2001 15610 | 642 | cAca| 1202
1.  CEQGRAPHICAL DETAIL:
Sr. No. Description Information/Detail
1. Area of Village (Approx.) 16 34 Hectaoe
(In Hector)Coordinates for Location: t 91\ DEFEEEE , © K. 0964019
2 Forest Area (In hect.) o
3 Agricultural Land Area {In hect.) LOO
4. Residential Area (In hect.) 1234 Heotas e
5 Other Area (In hect.)
6 Distance to the nearest raitway station (in > accscdoll Far {
kilometers): Stadsfpaa 1 kv ol JH

T — _I—-E[}kl;l—'fﬂm ﬂmwmjﬂfm
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Gujarat Technological Univerity, Vishwakiarma Yojana: Phase VIIJ
Ahmedabad, Gujarat

Fechno Faonomic Sarvey

7. Name of Nearest Town with Distance: meovamly (90 vve ) T
. — Cavrnet (00 Kerg )
8. Distance to the nearest bus station (in Poendon!ly Ol busatot s,
kilometers): C 1.9 beeny
9. Whether village is connected 1o all road for Veo, nr €2 commapecied)
the any facility or town or City?
40 otrnen k

L QCCUPATIONAL DETAILS:

L et £z ppl
Name of Three Major Occupation groups in 3 ‘g (5a4s ?’ )
Village Howse - Dowsmentrc (65
3 lawous {1 oF)
I.
Major crops grown in the villaae: 5 S UWoesCawne I
3.
IV, PHYSICAL INFRASTRUCTURE FACILITIES;
IrSr. Descriptions Detail Adequate | Inadequate | Remarks
| No.
A Main Source of Drinking water
| 1 [PIPEDWATER Ve «uitlage [kl
i Piped Imo Dwelling = coates
Piped To Yard/Plot 280 o s H e
Public Tap'Standpipe thhe - - dJoor Aat e | \
[Tube Well Or Bore Well Ve P
O Ezc4 ,
5 [DUG WELL Lf[uu ¢l }s am&:f.g -
Protected Well g o ywtled Colowa -
IUn Protected Well 2 o loe Pc}mcl}\aj af
'WATER FROM SPRING MO “AT I Taal
3. IProtected Spring cootez wates faclit,
. .
Lﬂ;"f:z:ﬁd Spring F‘?}T) Lk "Havadla' (E_C:LE )
anker Truck = f’a" \ = Booasaot arciope
With Smail Tank 4, e yace, f
4 URFACE WATER ~ o 7
" KRIVER/DAM/ IS Qe astd.
OND/STREAM/CAN T oo)gat Eim) 2Rass )
eucinfal 3
igation Channe! 8 S0 halol®re Tk
Bottled Water L oklre Loy
Haad Pump —~ PO 57 3 la %u.'c\mf IN
Other(Specify)Lake/ Pond Ve Canel Latee ~~J«:r Vesympnt ]

v § el —r—"m =
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Gujarat Technologicat Unive esity,
Ahmedabad, Gujarat

g

Vishwakacma Yojana: Phasc VII
Techno Economic Survey

Suggestionsifany:

B. Wattr"l‘a_nk_liheilil:.-
Overhead Tank Capacity: kR 2 S N AT
Underground Sump Capacity:
Sugpestionsifany:
C. The Type of Drainage Facility
A UNDERGROUND yes
DRAINAGE
1 D‘D(‘J@njw“‘ AL
, Pareoa cjocect | 2 mos
8. OFENWITH OUTLET fucoa @ pev—- T B wos
C.OPENWITHOUTOUTLET 1) ~ oo, L wos.
T

Sugeestions ifany:

D. Road Network :All Weather/ Kuichba (Gravel)/ Black Topped pucca/ WBM
*illage approach road Puccew Opeant c_:jodv P
; Coam e 3 T TN - |
‘t Main road Puccea Footpatit ;
CECar B o} TDO,
Internal streets Ll oo
e .2 Pelclk
Wearest ]
NH/SH/MDR/ODR NH =
Dist. in kms. (9-3 Faf
Suggestionsifany:
E. Transport Facility
Railway Station (Y/N) Porodolil 9 jeun
(if No than Nearest Rly | e {leday o'
Station—Kms) S+l ow -
Bus station {Y/N) Poodol 1.2 b
Condition: LD
(}f No than Nearest Bus 2 " ‘e,
Station—Kms) Bl Stahpcs
Local Transportation Pojuocke.
(Autw/ Jeep/Chhakda/ Vet
Private Vehicles/ Qther)
Suggestionsifany:
F. Electricity Distribution B
(YN ) Govt/ Private Vex, Mer=e—
(Less than 6 hrs./ A
More Than 6 hrs) (n22a
wd AT
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Ahmcdabad, Guojarag

Vishwakarma Yojana: Phase VIIT
‘T'echno Economic Survey

Power supply for wq B
Domestic Use ) Jey
________ e COTTEC
Power suppiy for ) Y
Agricultural Usc ooty €3
Power supply for T A L
Commercial Use Corerrec doy / €5
Road/ Street Lights loo v, §L7t-’.»_, Gc‘:a_
2 LN
Electrification in
Govemnment Buildings/ lo ¢ - yp 5.
Schools/ Hospitals
Renewable Energy Source
Facilities (Y/ N) \{ es .
LED Facilities j oo }/f“s ,
Suggestions if any:
G. Sanitation Facility
Fublic Lat:ine Blocks 2 m™mos. | Yes TCollec t crasyve
If available than Nos. ’ [DH Auatts
|
Location Condition G ood .
Community Toilet o i, owct -éeuej, AL ,C, 3
(With bath/ without bath
facilities) Gosit Covpovotpn j
Solid & liquid waste Yea A vailedie) o TET -
Disposal system available ' Vezmicompcc -
Any facility for Waste P etdor - ol et 8
collection from road by funelost- aﬂam £ 4D
Suggestionsifany: v Y S
H. Main Source of Irrigation Facility:
TANK/POND Llale,
STREAMRIVER Conal g
CANAL Ll cod)
WELL Aov emdl
TUBE WELL. 100 Iha
OTHER (SPECIFY)
Suggestions ifany:
L | Housing Condition:
Kutchha/Pucca
(Approx. ratio)
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Ahmcdabad, Gujarat Techno Economic Survey

Y. SOCJIAL INFRASTRUCTURAL FACILITIES:

Sr. | Descriptions Information/ [ Adequate] Inadequate | Remgaris
No. Detail
J. Health Facilities;
1CDS (Anganwadi) B e, 1T house.
s Y v
Sub-Centre S Ve 2 aw weoods
PHC g &
- Ve . 4 Toted &
JBLOCK PHC mgam ool
CHC/RE Ve low (e
District/ Govt. Hospital T VYes . 7 ‘22?0 M . o
CCjnad r-
IGowi. Dispensary
by PHC
Private Clinic T—VYea. , J
Private Hospital/ --__ﬁb;lgzs'm: H
Nursing Home huospival
AYUSH Health Facility
sonography /u]trasound facility i

If any of the above Facility is not available in village than approx. distance from
village: . ©.... kms,

Suggestions if any:

K Education Facilities:

Aaganwadi/ Play group T Gov Luvci

ot <ol

Primary School

Higher sec. School

ITI coliege/ vocational -
Training Center Al
Ant, Commerced v
Scienee /Ralyiechnic/
Engineering/ Medical/

anagement/ o e
acilities _
tf any of the above Facility is not available in vitiage than approx. distance from
pillage: ......... kms.

q
U
i .
Secondary school A4 h
.
L4
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Crnarat Technologeal | nrefah, Vichmakarmia Yeqana: Phace VEIT
Ahmedahad, Guyarat -

Technn Economic Surey

Y T T —

I Socio- Culture Facilities Condition Location | Available Available (NO)

] ' (YES)
Kommunity Hall (With

br without TV) : v’
Pubhic Librars (With Mg e
daily newspaper suppiv: ¥ N ) ' :L L o0 ,«: v’
Public Garden Crond By s
illage Pond Chpcd » : v
v

Recreation Center

Cinema’ Video Hall

Assembly Polling Station !

H ) L
i istrati 0t .

;Bmh & Death Registration A v

If any of the abn.e Facility is not available in village than apprdé. distance from

—
P village: LTS ks

! Suggestions if any:

M. Other Facilities Condition Locatior | Available Available (NO)
(YES)

Post-office oo, Uk é
Telecommunication J

¢
Network/ STD booth ug.

General Market ho (_’P‘OL 0.< b
Shaps (Public b
Distribution System) Av { o
Panchayat Building Aduence.
Pharmacy/Medical Shop 1 ®e
Bank & ATM Facility 4 o

Agriculture Co-operative
Society

CRS| kLR

Ty
vl lme
)
v

Milk Co-operative Soc. v

Small Scale industries Downmendir. -

Internet Cafes/ Common
Service Center/Wi Fi

v
Youth Ciub v
Mahila Mandal v’

Gujarat Technological University 2020-2021 Page 121




Vishwakarma Yojana: Tenarang Village, Surat District

Gujarat e chnological University,
Ahmedabad, Gujaraq

Vishwakarma Yojana: Phase Vil
‘FcchnoEcunmnicSurvcy

Credit Cooperative Socicty

Agticultural Cooperative Society
Milk Cooperative Society
Fishernmen's ¢ Ooperative Society
Computer Kiosk/ e-chaupal /
Mills/ Small Scale Industries

Other Facility

aggeslions ifany:

N. Other Facilitics Condition Available Available (NO)

(YES)

. Have these programme
implemented the village?

2. Are there any beneficiaries in
the village from the following
programme?

3. Janani Suraksha Yojana

4. Kishori Shakti Yojana

5. Balika Samriddhi Yojana

6. Mid-day Meal Programme

7. Intergrated Child
Development Scheme (ICDS)

8. Mahila Mandal Protsahan
Yojana (MMPY)

9. National Food for work
Programme (NFFWP)

10. National Social Assistance
Programme

11. Sanitation Programme (SP)

12. Rajiv Gandhi National
Drinking Water Mission

13. Swamjayanti Gram Swarozgar,
Yojana

14. Minimum Needs Programme
(MNP) :

15. National Rural Employment
Programme

16. Employee Guarantee Scheme
(EGS)

17. Prime Minister Rojgar Yojana
(PMRY)

18. Jawahar Rozgar Yojana (JRY)

19. Indira Awas Yaojna (1AY)

20. Samagra Awas Yojana (SAY)

21. Sanjay Gandhi Niradhar
Yojana (SGNY)

22, Jawahar Gram Samridhi

. Yojana (JGSY) ~J

23. Other (SPECIFY) ' ——

\
<. iU
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Vishwakarma Yojana: Tenarang Village, Surat District

Guinrm'l'u-hnnlngic-ﬂU| iversi
al University, Vishwalk: jana:
Ahmedabad, Gujaeat ' oot sorm

lechnn Fconomic Survey

Sr. | Descriptions
No.

Information/ | Adequate Inadequate | Remarks
Details

ves
Conventional Energy Sources/ [Seo (v 2.

Renewable Energy Sources EULU\ Ot

1.| Adoption of Non-

(52t
CROVCD .
2.| Bio-Gas Plant N (9

Solar Street Lights Rain Vea

Water Harvesting

System No.
3. Any Other

| )
VI. DATA TOLLECTION FROM VILLAGE

Sr. | Descriptions Information/ | Adequate | Inadequate | Remarks
No. Details
1. Village Base Map A Hael.ed
Available: Hard Copy/Soft Copy | 1 <lows

2.| Recent Projects going on for

Development of Village AV J
3.| Any NGO working for village N O J
development ‘

4. |Any natural calamity in the
vill)ellge during the last one year: NO .
EARTHQUAKES
FLOODS
CYCLONE
DROUGHT
LANDSLIDES
IAVALANCHE
IOTHER
(SPECIFY)

Sr. | Deseriptions Informatiow Detail [ Renmarks

Gujarat Technological University 2020-2021 Page 123




Vishwakarma Yojana: Tenarang Village, Surat District

Gujarst Technolagicat Univeosiy,
el e Vishwakary, Yo'i-u: Phawe Viir

L. | Repair & mﬁu?‘

=

. AT o
blic Infrastructure facilijes, AT =
hool Buitding bﬂ
ealth Center QLIS
nchayat Building pau C&Q;f“b
- b/
blic Toilets & any other
2. | Additional Information/ Requirement g
3. | During the tast six moaths how many times 4
CLEANING ...o.cici.000vmennsennesssncns
BUOMRGENG i it bt o
L Drive was undertaken in the village? [

IX. Smart Village ! Heritese Detad

Sr. No. [ Descriptions Inforaation/ Detail | Remarks
1 S THEIR ANY THING FOR THE VILLAGE == ”‘"ﬂ
Frwwcmum FOE SIBLE 7

Note: Photographs’ Video/ Drawings of all
existing Infrastruciure facilitiess & copditions
should be taken by students of respective vilksges
for their recorsd and information.

¥or Any Admasistration queries/ Difficuitins:
GTU VY Scction

Cogptact No— 07923267588

Email 1D: nrban@gti.ecuin

)

3 nEl
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Vishwakarma Yojana: Tenarang Village, Surat District

12.2 Smart village: Techno-economic

Guijneat Technologival University, Vishwakarma Yojana: Phase VIIE
Ahmcdabd, Gujneat ‘T'echno Feonomic Survey

Techno Economic Survey
For
Vishwakarmn Yojana: Phase VI
IDEAL VILLAGE SURVEY

An approach towards Rurbnnisation for Village Development

Name of Village: E_'N ﬂ

Name of Taluka: PCQJ I

Suwal -
Name of Institute: cC.B.P.C E .

Nodal Officer Name & (3o K f.choubarv

Contact Detail: | orqaw e 59 64

Respondent Name: Mﬂ:‘/ s e P?L‘\C’Lg{ .
(Sa. panclV Panchayat Member/

Name of District:

T

»

Teacher/ Gram Sevak/ Aagamvids

worker/Village dweller)

Date of Survey: oé_/ 10/9 oo,

1. Demographical Detail:

Sr. No. Census Populatien Male Female Total House Holds
0 2001 \
if) 2011 StS Bag | 1882 LT3 ‘
2. Geographical Detail:
Sr. No. Description Information/Detail
i) Area of Viliage (Approx.)
(In Hector) 62198 ha
Coordinates for Location:
Forest Area (In hect.) b I
Agricuitural Land Area (In hect.) by
_ Not qryew .
Residential Area (In heet) Al ,\‘ L
o
Other Area (In hect.) —
Waler bodies (?'P
Nearest Town with Distance: o taal

— \.J[.Gﬁﬁf Mb!ﬂl\f

9 JE

JPIC TBAL b
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Vishwakarma Yojana: Tenarang Village, Surat District

Guijntat Technological University, Vishwakarma Yojana: Phase VIII
Ahmedabad, Gujarat ‘Techno Economic Sutvey

\

Village i Tob( de Oced )

1. ! s é:t q)
( ame of Three Major Qccupation groups in ACI ?n(‘btﬁ:?pr ‘_/‘)ugpd e, AR A

Sr. | Descriptions lmﬂl Adequate | Inadequate | Remarks
No.
A Main Source of Drinking water
«Tap Water (Treatedr Tt-::‘é’c?."P
Untreated)
«RO Water _ ot
~Well (Covered/ availat
Lncovered) + MO _
s Hand pumps AAEN 10— 157
» Tube well/ Borehole e @« Oc -
eRiver/ Caral/ Spring/
@-Mzﬂi fas
Lake/ Pond ey b lom /&2

Supgestionsifany:

B. Water Tank Facility

Overhead Tank Capacity:

Yey |[®0-1
Underground Sump Capacity: Mot

tat e

\"Su geestions ifany:

C. Drainage Facility

{ lAvailable(Yesto) |7“'}’+’75?' I cﬂgd/l

Suggestions if any:

l D. [ Type of Drainage

‘ Closed/ Open C!’USQ&’ ‘ T

If Open than

Pucco-
Pucca / Kutchcha oo,

Whether drain water is FD7eclioq 07
discharged directly in to
Water bodies/  Sewer o Ly

plants cecoespiut
] Suggestions ifany:
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Vishwakarma Yojana: Tenarang Village, Surat District

Gujarat Technological Univeraity,
Ahmedabad, Gujarat

g

Vishwakarma Yojana: Phase VIIT

Techno Economic Survey

Road Network :All Weather/ Kutchha (Gravel)/ Black Topped pucea/ WBM

Agricuitural Use

Village approach road Al o« Mlec e -
i : 5
Main road Cfi}‘;}?l;ud —— )
i
Intemial streels P)f b
fulallien
Nearest
NH/ST/MDR/ODR Ag;/j{:)
e tal
Dist, in kms.
Suggestions if any:
F. Transport Facility
Railway Station (Y/N) B ~
(If No than Nearest Rly | 12, ]@45 ,f:fi
Station—-Kms) - Ve aﬂ,, .
Bus station {Y/N)
Condition: ‘f’e.\, .
(If No than Nearest Bus O et
Station-—Kms) Lre .
Local Transportation Ao - fuaie.
(Auto/ Jeep/Chhakda/ Vel cles
I
Private Vehicles/ Other) | 12,45, . ) cle b eados
Sugpestions ifany:
G. Electricity Distribution N
(Y/N ) Govt/ Private EDCQ L |Supbicidut
(Less than 6 hrs./ Mo,
More Than 6 hrs) Pocoes|.
Power supply for . .
, =)
Domestic Use k\/ §a.ﬁ3‘f R i
Power supply for e

Power supply for

Commercial Use

S uffre

enk-

Roadf Street Lights

n
o
©

ﬁ?n"c wW IOl L
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Vishwakarma Yojana: Tenarang Village, Surat District

Gujarat Techmological University, Vishwakirma Yojana: Phasc VIII
Ahmedabad, Gujart T'echno Economie Survey

L 4

—r

Electrification in y( "
) R
Government Buildings/ e ce
g .
Schools/ Hospitals Ch ettt la f{i eloplC
——————— Renewable Energy Source —; /v#:_;;(;_;__ A o
Facilities (Y/ N
S ) (Cnlm"?"f* o —
LED Facilities V(—’ \
Suggestionsilany: |
H. Sanitation Facility
Public Latrine Blocks ye =1 (o ol O
1f available than Nos. o
Location o0 8 WAl ¥ b
Condition Crt ety good
Community Toilet NE
(With bath/ without bath y EA
facilities)

Solid & liquid waste

\

EDLLLW@J“" q. a4

Disposal system available o0} N e

Any facility for Waste
coilection from road -ED 2D

Suggestions ifany:

| Irrigation Facility:

Main Source of lrrigation

(Stream/River/ Canal/ c CUV\CLQ
Well/ Tube well/ Other)

Suggestions ifany:

J Housing Condition:

Kutchha/Pucca :crO\r-‘
(Approx, ratio) - P o
5. Sociallnf LEacilities:
Sr. Descriptions Information/ | Adeguate | lnadequate Remarks
No. Detail
{. -

__j ) 2] SPr i 7Bl b
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Vishwakarma Yojana: Tenarang Village, Surat District

Fl\‘.

Gwamt Technolgieatt "niversity,

Abmedabad, ¢ Wt
Health Facilities:

Sub center PHCCiC T

Govenvuent Hospital:
Child weltare &
Matemity Homes

U0 Yes than specily Ne,
of Beds)

Condition:

Vishwakarma Yojana: Phase V117
Fechno Economic Survey

E—

Private Clinic Pris ate

Hespital” Nursing Home

village: Lo Kms,

IFany of the aoove Facility is not available in v illage than approx_ distance from

CNugaestiensirany:

L.

Education Facilities:

Aaganwadi’ Play group

Training Center

Avadaiie | 90
Primary School " | o
Secondan school
: o AT
Higher sec. School
gher sec. Schoo W, I wo
IT1 college/ vocational ¢
1 [ weo.

Ar. Commerced
Science /Polytechnic/
Engineering/ Medical/
Management/ other

college facilities

village: ...l@.l kms,

If any of the above Facility is not available in village than approx. distance trom

Suges-tionsifany:

M.

Socio- Culiure Facilities

Community Hall (With
or without TV}

[.ocation:

Yol i-LtUCt‘f‘
Tv.
e}

oo aco

GO e 7Bl L
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Vishwakarma Yojana: Tenarang Village, Surat District

Wjarat ["‘-l"“““!lmﬂlUnivcmity‘ ) Vi
Ahmedah BT shwakari, Yolana; Plhane VI

————— Technn Veon, 1
[Condition: ¢ N
P —— G) [@l6) (0 N R *

Public Library (With :-_ Mavieie
. tc
daily newspaper supply: f ¢ "1‘ s 1
Y/N) :,-'ﬂ(_,'m iy
rtamo
Location: L 16 0O L
Condition:
- - Cmﬂ (_IQ'
Public Garden y o —— - -
Location: O 7 jo v
Condition: VG’L\_d G? el
Village Pond -t -
Location: ,_Z f}ht_ Keie,,
Condition: o o~ SRR
1Y ey qond
Recreation Center Mo e

i Location: [ K ‘

! Condition: i

b = 1

! Cinema’ Video Hall M‘:ﬂ e 1

I .

l: Location: Dk b l

Condition: i

: Assembly Polling -1

! - = [

Station \7/ e ;
[ i

Location:

Condition:
! Birth & Death [ :
L Yer ! !
| Regisiration Office 7 i ;
2 Lecation: - f
{ Condition: Fon c&a{fc&% | E

If 2ay of the above Facility is noi available in village thun approx. distance from
village: &-. /7 kns.

D owgenisrs Tun

|

TN. [ Other Facilities ]
Pest-office Ve, | !
Telecommanication | Eed e ! ; :‘

; Netw o ST uedn ‘Lueclioy b b

- o N ST |
s }‘ ( ._.._'L_..;.M Lm-..v“ ranakid

e b e e P e i . . e it et
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Vishwakarma Yojana: Tenarang Village, Surat District

! vo

O aTee ic i i
vjarat Tee Iu;:')lngu al Umv‘q-r‘uuy, Viuhwakarma Yojana: Phase VIt
i imcdabad, Gujacat ‘Techng Economic Survey
General Market P ’
Shops (Public 77 '1/(. N D
Distribution System) /
Panchayat Building y(- 5— T
Phamacy/Mcedical Shop y@‘s o 0ol tin
Bank & ATM Facility k/
e 2 kg
Agriculture Co-1 T
operative Society M o
Milk Co-operative Soc. V B
Small Scale Industrics \/e)

Internet Cafes/ Common
Service Center/Wi Fi No

Caketz £ Brpiosndl)

Other Facility

Suggestions ilam:

6. Sustainable /Green Infrastru, tuve Facilities:
Sr. Descriptions Information/ | Adequate | Inadequate | Remarks
No. Details
O. Adoption of Non- 6 o [ ares |
Conventional Energy .
Sources/ Renewable 3 Y

Energy Sources C {19 tQ‘)
P. Bio-Gas Plant Ma

Solar Street Lights \( A

Rain Water

Harvesting System O,
Q. Any Other

7. Data Collection From Village

l Village Base Map

l Available: Hard Copy/Soft Copy

-

G P B POl e
SC o lELS0fvarE
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Vishwakarma Yojana: Tenarang Village, Surat District

Gl Tectmosds gincal Unre et s
¥ Vil .
Mwwshibiad, G aess e Vigens: Fuse Vi

* . Techw) Fionimic Seevey
Recent Projeets gof —
Eoiug on for C'm U sl
Pevelopment of Viltage
Any N‘.x"‘l'khg‘ur villsge | | 1 e 4.1_(:).’ bS
developesnt 'CH 0(\ e Fou fon) |
8
Sr. No | Duscrigitions Tnformation’ Detadl | Remsrks
! G Repair & Maintenuuce of Exisiog ﬂg\ M—T—
Public | nfrsstrecture Facilitics{School J’ , |
| Sciveal
Budiding, Health Cengor, Panchayat
Buikling, Pulilic Teilets & amy ather) (5"‘;0"' Paw}
T | Additianat nformatiuar Kovui rement - )
— ]
1
9. Smort Villase Propesal Desion
[ Sr. Nou | Descriptions " Information’ Dkl I Remarks |
a — 1 |
|
L e J
Now: Photogoaphs! Videa! Drawings of all
existing Infrastructure facdivies & conditions
shoukl be taken by students of respottive villages
for their recond sml information.
For Any Adminatration quericy Difficulties! - J ‘
GTU VY Sectioa: 'o. Pe s .
Ceatact No - €79-23267585 . ¥
i 2 - .
L e, e W
X i
&) (—i pes l: a?ﬁum_hnm&
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Vishwakarma Yojana: Tenarang Village, Surat District

12.3 Allocated village: Techno-economic survey

Gujneat Yechnological University, Vishwankarma Yojana: Phaec VIIT
Abhmedabad, Gujarat Technoiconomic Survey

Techno Economic Survey

Vishwakarma Yojana: Phase VI
ALLOCATED VILLAGE SURVEY

An approach towards “Rurbanisation for Village Development”

Name of District: Silasal -
IName of Taluka:
- Ol pad
Name of Village: TE’QS\ _
IName of Institute: CKPCLET.
[Nodal Officer Name & Ds,. [ g p cbhau bo
iIContact Detail: o
' TR bSDEE _
Respondent Name: (P et bhat Detax -
S:.rpanch/ Panchayat Member/ Teacher/ CTGLQ_DJP*‘ )
IGram Sevak/ Aaganwadi
worker/Village dweller)
Date of Survey: 9 0/ '0/20 20.
1 hY TAIL:
Sr. No.| Census Population Male Female Total Number of
House Holds
) [ 2001
3 2011 1946 lo¥s | gol & o0 (Appoox)
I GEOGRAPHICALU DETAIL:
Sr. No. Description Information/Detail
1. Area of Village (Approx.) H L6 hoo-
(In Hector)Coordinates for Location: (21.,93092FF, 2, 6 6AE2%9 'fﬂ#
2. Forest Area (In hect.) —
3. Agriculturai Land Area (In hect.) = % &K W~a
4. Residential Area (In hect.) L' A o
5. Other Area (In hect.) .
6. Distance to the nearest railway station (in Sk
kilometers): 1S e ( S usak) [WEY
-_— .
i ﬁLH i : TR g e
e 5 Fhn ek _!_" i_ _J:i = ”___[{1;1 zD —T T W &._;::_:-‘i":.ﬂf*&ﬁ‘l 1 .
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Vishwakarma Yojana: Tenarang Village, Surat District

T

Gujarar Uechnological Umiveesity,

Ahmiedabad, Gujara

Name of Nearest Town with Distance:

Vishwakarma Yojana: Phaae VIII
Techno Fconomic Survey

Sigsat 12 e

kilowetersy:

Ihatance to the nearest bus station (in

OI[’G\OI } PRy

Whether village is connected to all road for
the any facility or town or City?

Yes (DR )

UL OCCUPATIONAL DETAILLS:

Village

Name of Three Major Oceupation groups in

" Aaqancudtue e
> Dty

2

Major crops grown in the village:

"Rice caiste)
> golheat
> l/e@e:f—aﬂole_

HYS STRUCTURE FACILITIES:

Descriptions [ Detail

Adequate | Inadequate | Remark

Main Source of Drinking water

PIPED WATER

Piped To Yard Plot
Tube Well Or Bore Well
Protected Well

'WATER FROM SPRING
Protected Spiing
Unprotected Spring
Rainwater

Tanker Truck

Cart "With Smali Tank
SURFACE WATER
(RIVER/DAM/
LAKE/POND/STREAM/CAN
AL/

Irrigation Channel

Hand Pump ~

Piped Into Dweiling —-—y A

Public Tap/Standpipe -+ Yed bozewel
DUG WELL T ed (it poUate)

Un Protected Well — Y e

Bottled Water a \/é’,

T Thewse T4
Doy puldlil

h_')o:p} T Sauwrt- s
Use OQupapiec ted

twell .
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Vishwakarma Yojana: Tenarang Village, Surat District

Guineat Technological Univeesity, Vishwakarma Yojana: Phase VIIT
Ahmedal st Techno FEeonomic Suevey

P R R Rt ol —
herSpecithl ake/ Pond T e - o 7
'f'l P‘(g LDt
“.Q;I-Ec?s_linnsir:m‘\: clode
B. Water Tank Facility
Overhead Tank Capacity: L.~ &oo0blht- ’
Indere 5 apacity. ¥
Underground Sump Capagity L0000 &~ 6ot .

Suceestionsifany:

C. The Type of Drainage Facility

A DRArmae Doainage Vot (00
! L pip EN (50-%*{05«1915,&8)

Suggestionsifany:

D. Road Network :All Weather/ Kutchha (Gravel)/ Black Topped pucca/ WBM

Vinage approach road Blacle +opppet
Pl ea

Mt et Depefo pegt
o
Nearest

NH/SH/MDR/ODR TTo L.
Dist. in kms.
Suggestionsifany:

Main road

Internal streets

E. Transport Facility

Railway Station (Y/N) Sugak 12 feunt
(If No than Nearest Rly | Racl @y
Station—-Kims) Skl away,
Bus station (Y/N) a
Condition: o ffp
{If No than Nearest Bus b s
Station-—Kms) St ds
Local Transportation (h & 2. D&
{Auto/ Jeep/Chhakda/ -
Private Vehicles/ Other) C§0 sad
Suggestionsifany: 1
F. Electricity Distribution . l
(Y/N ) Govt./ Private CECJU’ .
(Less than 6 hrs/ \es
More Than 6 hrs) C 2[ !’\533.

e B 94 I 5 YT S S o
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Vishwakarma Yojana: Tenarang Village, Surat District

Gujnrat Technologienl Thatversity, ﬁ Vishwakarma Yojana: Phase VEII

Almedabd, Gujarag Techno Fconomic Survey
L Jrowersapiyfr [

S y for
Domestic Use v
i‘n\\crﬁu{mly for
Agricultoral Use . | _‘-_/ B
Power supply for
Conunercial Use V'
Road/ Street Lights Ve, S1mEC) 101y SolasC 104
Uleetrification in No, v
Government Buildings/ Hos "lat iy
Schoots/ Hospitals ClllnPI 1a Lale .
Renewable Energy Source w o.

Facilities (Y/ N)
LED Facilitics v 100 4.

Suggestionsifanv:

G. Sanitation Facility
Public Latrine Blocks Yer, r") =3 ‘
e

], available than Nos.

A UC(_,‘. Labsl 2 F
Location Condition Geoo A ‘ B _\
Community Toilet NO .

(With batly without bath
facilities)

Solid & liquid waste ek LAl dispese goel R
Disposal system available Fuatlall -lgl;_ﬂ durp el
Any facility for Waste DO i |
collection from road (‘m%l@c‘-ﬁ&\li, Pau CE‘\R&P{: Iy
Suggestionsifany:
H. Main Source of Irrigation Facility:
TANK/IPOND - (,OeJZ!' re
STREAMIRIVER avallets( e
CAMAL L b Jbod— No e
WELL
TUBE WELL.
OTHER (SPECIFY) 'BM ool
Suggestionsifany:
I. Housing Condition:
| Kutchha/Pucca
(Approx. ratio) . - @/25”" s N
-
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Vishwakarma Yojana: Tenarang Village, Surat District

(Fuiarm'l‘m'hnnlr\gic:ﬂ University, Viahwakarma Yojana: Phase VIIT
Ahmedabud, Gujarae Techno Economic .'"m-rvcy

Sv. | Descriptions [nformation/ | Atcquate| loadequate | Remmrk
Detaijl

J. Health Facilities:

ICDS (Anganwadi) 9 anol| Fo+
bl

Sub-Centre .

] ‘tat
PHC 1 NO. U

Techics ne
BLOCK PHC 4o g0
Dis:rict/ Govt. Hospitel awlay .
Govt. Dispensary
Private Clinic

Private Hospital/
INursing Home
IAYUSH Healih Facility

sonography fultrasound facility

If any of the above Facility is not available in village than approx. distance from

village: .:i0.... . kms.

Suggestiens ifany:

K. Education Facilities:

Aaganwadi/ Play group v D nof o
Primary School v 2 ot Futire
Secondary school No ctuel re
Higher sec. School Gloab o
ITI college/ vocational ~LP acl ;
Training Center _

Art, Commerce& Pf \J Arax
Science /Polytechnic/

Engineering/ Medical/

Management/ other college

facilities

(%))

SR 1 Y| S I ——— ]
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Vishwakarma Yojana: Tenarang Village, Surat District

(U'I.I]Illi l\l’l‘{‘l.'hll[l l)git‘llll nivers; W sl Yo e
3 | T qrtiL Vil . : Ph VI
l . Ys inhwitka il Yo fiﬂ:l. P T

Techno Heonomie Survey

1 any 0 The above Faolliiy i — o
‘ ove Faeility is not available nT\TMgE-m,p,m_ distance from
village: .. kms,
Suggestions ifany:
L. Soci ~STTIT - — .
ocio- Culture Facilities Condition Location | Available Available (NO)
Community 1al) (Witl (VES)
! ity 1a ith '1’6"
:r “'Emuf“ V) ‘ Poot villaqe|. \/ez . A
Public Library (With
daily nvewspaper supply: Y/NY rNO
Public Garden NN
Vitlage Pond TN
Recreation Cont 1] Mﬂg
ecreation Center
n VO
Cinema/ Video Hall 20
Assembly Polling Station T '
‘ I _uillage L. _
Birth & Death Registration Office F(IMGBMQ} ""1‘.' g
If any of the above Facility is not available in v.Jl8ge than approx. listance frrm
village: ......... ks,
Suggestions ifany:
M. Other Facilities Condition Location | Available Available (NO)
(YES)
Post-office Diew | 7 )
Telecommunication _ e
Network/ STD booth v - .
General Market 1%k v [~
Shops (Public
Distribution System) v
Panchayat Building ] Vs
Pharmacy/Medical Shop 1A b v \ g e
Bank & ATM Facility h-&lewt v’
Agriculture Co-operative Society }
0 bw- v
["Milk Co-operative Soc. v .
n SRR
Small Scale Industries 7
Internet Cafes/ Common . W ’R-:‘—.":?w .
Service Center/Wi Fi
Youlh Club v
Mahila Mandal y@) (ivereive) (a2}
‘ -
Y e T
S . 1] | UL
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Ahmedabad, Guj il.l';l-t

-

ative Society

b

YISIWaKAMmMa Yojana: Phase VII]
Techno Economic Survey

Milk Cooperative Society
Fishermen's Cooperative Socicty
Computer Kiosk/ e-chaupal /
Mills / Small Seale Industrics

Other Facility

Agricultural Cooperative Sociely -1 v

4 Q&us‘mm

\ Credit Cooper

veo|
00

Sonchiti

[y

A~

Fuggﬁsﬁnns ifany:

MN. \ Other Facilities

1.

Condition

Available

Available (NO)
(YES)

Have these programime

implemented the village?

Are there any beneficiaries in

the village from the following

programme?

Janani Suraksha Yojana

Kishori Shakti Yojana

Balika Sari..iddhi Yniana

Mid-day Meal Programme

Intergrated Child Development

Scheme (ICDS)

Mahila Mandal Protsahan

Yojana (MMPY)

. National Food for work

Programine (NFFWP)

National Social Assistance

Programme

. Sanitation Programme (SP)

. Rajiv Gandhi National
Drinking Water Mission

. Swamjayanti Gram Swarozgar
Yojana

. Minimum Needs Programme
(MNP)

. National Rural Employment -
Programme

16. Employee Guarantee Scheme
(EGS) )

' Prime Minister Rojgar Yojana

(PMRY)

Jawahar Rozgar Yojana (JRY)

Indira Awas Yaojna (JAY)

Samagra Awas Yojana (SA"Y)

Sanjay Gandhi Niradhar annT

(SGNY) .

Jawahar Gram Samridhi

Yojana (JGSY)

23. Other (SPECIFY)

Il

th e Lo

[=2}

10.

18.
19.
20.
21

22.

HWedH e

4+ Achu e

\,\,élop‘ue,

e 12 fcifon

LI(J?I

These
31\)% ch'hty
oze oldo
1R | mocA Ve
L2 1) <
Mo 9

viclhva sakgy Yafna-
PM avas Yoy we-
Kuvtebas Mownail
canhot mochard
saoy (alftcleat]
(Poos ce-fe T)
4P izaul Yo U

{

4J\~l

B
1) A
g——

"-’1‘1

P AR 7 et
coron]

;_:nlz;rn?-) Ie;lrgg-f

wtar parettt ey L

St 0

nogf!

-

‘3”!;1 - 'iw
——um s s L= I

-_-,-1.\\ ¥ T ’:tl\-_,fax
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Gujarat Technological Universi ty, Vishwakarma Yojana: Phase VIiT
.i\hmcdul)ud,(;uinral Techno Economic Survey

VL  SUSTAINABLE (GREEN INFRASTRUCTURE, FACILITIES:

Sr. | Deseriptions

Information/
Details

Adequate | Inadequate | Remarks
No.

1.1 Adoption of Non-

Conveutional Energy Sources/

veq .

Renewalle Energy Sources

2.! Bio-Gas Plant NI O .
2 t Lights Rai '
Solar Street Lights Rain PO‘LL O all 'ﬂ
Water Harvesting ves.
System No.

\ 2 \ Any Other

vil, DATA COLLECTION FROM VILLAGE

Descriptions Information/

Details

illage Base Map
Available: Hard Copy/Soft Copy

-1 Any NGO working for village

development

4. |Any natural calamity in the
village during the lasi one year:
EARTHQUAKES

FLOODS

CYCLONE

DROUGHT

LANDSLIDES
AVALANCHE

OTHER

(SPECIFY)

L
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L

v,

Gujarag Technological Univeraity, Vi
J\!tmcd:lbnd, Gujarat e Pase VI

T'eehno Economic Survey

Sr. Descriptions
\‘ﬁormation/ Detail Remarks
L. | Repair & Maintenance of Existing Poad
Public Infrastructure facilitics, Wio-(ubarn Qe
School Building + poo weed
Health Center 1+~ NO
Panchayat Building + Vel :rn éﬁ ij;j,
Public Toilets & any other T Vel NECZ fP”‘-
_ 7 Ul
2. | Additional Information/ Requirement e, S '
. 1 KT ke AW
3. During the last six months how many times - : v
CLEANING ....o..oooooror | 273 i 0Es
FOGGING.....oveeieiieeccceiiiiieecvseeesanan
Drive was undertaken in the village? 1

1X. Smart Village / Heritage Details

Sr. No. | Descriptions Information/ Detail Renmmarks

1. IS THEIR ANY THING FOR THE VILLAGE '
ENHANCEMENT POSSIBLE ?

Note: Photographs/ Video/ Drawings of all
existing Infrastructure facilities & conditions
should be taken by students of respective villages
for their record and information.

For Any Administration queties/ Difficulties:
GTU VY Section

Contact No—(079-23267588

Email ID: rurban@gtu.edu.in

/ A
A
ACEl 53 3ol
wWH YWud d-1
al. 2»}1(1 s
o 20l10/2089-0
O

[ .

-,_,—-r—ﬂ:m%l.ﬂum L - T ]
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12.4 Allocated village: Gap analysis

e |
VILLAGE GAP Analysis
Village Facilitioa Planning Vilage Name: | Ty oveecey oy
Commission/UDPE| Populalion: \
Norms Exlsting Roqulred as | Smart Vilage /| Gap
per Horms Clties ¢
Haritage
Future
Projaclion
Deslgn
Soclal Infrasiructure Facilitlos
fEization
[Anganwad: Each of Pet 7500 population 3 9]
Prifnary Sehal Ench Per 2500 populntion ] -\
Sacondary Schoot Per 7 500 populalion — &
Higher Secondary Schoal Fer 15 000 Fopulnlon -
[Colege Por 175 000 Populalon N g
Tech Trahing hsthute Per 100000 Populalion - &
Agnasare Fie sowth Cevire Per 100000 Populalion I
Bl Development Cenper Per 100000 Populat.on [5)
Health Facinty - O
Govt P anchyst Drpensary or Sub PHE o Heath | [Each village
FPrmary Hearh & Chikt Heath Center Per 20 000 population ©0 [is]
Child W, “are and Naternty Home Per 10 DO pogulation I s}
MR Recaly Hospaal ) Per 100000 Populaben ) 2 o
Pubhic Latrines Vlar SClamibes (o boilet s nge ) s__ ’
theee nreme scec ally for shum -
POChELs & hutchi r‘ous:' 4% {% o g-
Physical Infrastructure Facilities
CrETEROTLE N Adequate !
Inadequate
Putta Village A -.oach Road Each village lnd o
[BusAurte S ProvIsIon All Wiilages connecled by BT (ST
Bus or Auto) ’f\aol&?ua.‘l'ﬁ
Donksng Wtes (Minrmum 10 lpad) Adequate |
Inadeguate
Oher Head Taok 12 ot Tetal Demang
UG Sumip 273 of Tetal Demang
Dranage Metwors - Open [adequate |
llnaguate
Draruage Network - Cover
Waste Managemen Syslem Adequate |
[
Socio- Cultural Infrastructure Facilities
Communty Hatl Per 10000 Peputabion i -
y=hall and Public Library Pec 15000 Poputatan () ? 1 bs
Cremation Ground Per 20 000 populatan €3 =N
Post Office Per $0,0D0 population - I
Gram Panchayat Building Eath ndwidualigtoup panchayat O i 1
APWT Fer 100000 Populaton ] Q_
Fire Strtion . Pes 100000 Popo aton (o) [«
(Public Gartes "D\ o o p L, 4. ) |Pervilage ) < 2
Poiice posi B Per 40 000Populabcn [ o
Shopping Malt
Efgctrical Design
EleCtricity Hetwork Adoouata
Inadyguate
;
Any Smart Village Facility ]
Tecknology
ESA tap 0
Sump cap 0
f _ o Lat 2
Lo . L _ _ . ' .
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12.5 Summary Details of All the Villages Designs in Table form as Part-1 and Part-

Table -40 Summary Details of All Villages

Sr. . . . .
no Village | Description | Design Proposal (Part-1) Design Proposal (Part-2)
Rajgari Civil Sarvajanik Sauch Griha Bus stand
Public Dispensary Chabutra
Police Outpost Pravesh Dwar
Solar Field Public distribution system shop
Csc Centre Swimming pool
1 _ _ .
Rain Water Harvesting Door to door waste collection
system
Electrical Automatic Plant Watering | Automatic light: DIM and DIP
System control
Temperature Control System O\{erspeed |nd|c_at|on and
accident prevention system
Smoke Detector System erele_ss mol?lle charglng using
inductive coupling
Tenarang Civil Library Pucca House
Public latrine Community Hall
Clinic Biogas Plant
Lake Beautification Gram Panchyat
2 Bank Police station
Vertical Farming Entrance Gate
Electrical Hybrid Street Light Biogas Generator
Solar Powered Charger Footstep Power Generation
Replacement of Light Source Using piezo Electric Sensors
Kunkni Civil Anganwadi Reconstructlpn_of panchayat
building
3 Clinic General market
Sprinkler Irrigation Reconstruction of milk dairy
Solid Waste Disposal Bus stand
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Water Tank Computer classes with cyber
cafe
Sewage Treatment Plant Agriculture co-operative
society
Electrical | Smart Power Theft Detection
system Automated solar grass cutter

Short circuit protection Smart street light

Vertical axis wind turbine LPG leakage detecror
Narthan Civil Public Latrine Block Agro Storage Unit
Public Health Centre Drinking Water Facility
Community Hall WBM Road
Rg?omaée\;vgtae ?’Eﬁéﬂgrggh Overhead Water Tank
4 General Market Vermicomposting Unit
Entrance Gate Maintenance of Bus Stand
Electrical Generate power using

Auto Electronic School Bell . .
microturbine

Automated Night Lighting |  Simple low power inverter

Solar Powered Battery
Charging With Reverse
Current Protection

Remote operated home
appliances control

12.6 Drawings (If, required,Al, A2, A3 design is not visible then Only)
All Designs are given earlier pages.

12.7 Summary of Good Photographs in Table Format (village visits, Ideal, Smart
Village or any other)Table no 41 Summery of good photograph

ENA- Ideal village

Temple & Bank Ena playground / Open theater space
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xaeics

% 1

eet

illage st

Roads & Cleanness

Gram panchayat& PHC Entrance GATE
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Road cleaness SBI bank at ena

3

Temple School GATE

BABEN — smart village

Entrance road - BABEN
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Asia’s no 1 Sugar factory

Entrance GATE

SUGER factory

General market store

ATM facility

School at baben
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i _’,—_.-u_b';‘.'- - = ——
School AT BABEN

Solar facility Temple
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Fig

12.8 Village Interaction with sarpanch Report with the photograph

We interacted with sarpanch from the various means of communication including mobile phone
and physical interaction. The sarpanch provided us various information related to the village
such as  occupational details
(farming, animal husbandry,
aquaculture) of his village people,
various agriculture commodities
(fenugreek, green garlic) and
provided us instruction regarding
the COVID 19 status of the village
and what facilities were provided to
the villagers by the government and
how co-operative approach help
them to curb the pandemic effect.
And also provided basic
information about physical
infrastructure  available in the
village. Hence, due to sarpanch
support we were able to complete
village visit and survey smoothly.
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12.9 Sarpanch Letter giving information about the village development
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12.10 Comprehensive report preparation as per format

CONCEPT

Vishwakarma Yojana is provides special scheme for development of village by GTU and
Government of Gujarat in which students work together and collect data and information regards
village development with the help of gram panchayat and stake holders.

Village have some basic facilities likes drinking water, drainage system, pucca road, and
other facilities like primary school, primary health center, community hall, library, public latrine
block, are sufficient so that village can develop. So, we will give proposal regarding sustainable
energy sources and solution related to infrastructure problems.

Efforts have been made in this project work to identify and plan some of the below
facilities for sustainable development of village and to meet need of future population.
Vishwakarma Yojana is one of the initiatives towards Rurbanisation that is village development
by the government of Gujarat, which was allotted as a real time situation type project provides to
GTU.

It is one of the strategies to reduce urban city pressure and lower the migration rate by
developing village with a “rural soul” but with all urban amenities that a city may have. In this
project the students meet the relevant citizens of village and survey the existing facilities.

Then design of the sustainable infrastructure which is to be modified is carried out for the
village. This includes implementation of engineering skills to prepare detailed project reports for
village as a part of the final year project work. By this project certain experiences recreates a real
work and need of application of an individual technical knowledge on any existing problems.
Based on survey we tried to give design of basic facilities to fulfill their needs.

By providing these basic facilities to village for reduce urban city pressure and decrease
migration rate, which is ultimate aim of Vishwakarma Y ojana.
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Tenarang Village, Olpad, Surat

10.00
-~{--0.11
862 — | A —— |
- L I | - 8 I —
3.72 Storage room 8.8 x 3.7 m manager room 5.7 x 3.7 m

f Passage 3.23 x 13 m

3.23
] \ / 0.60
I 13.00
1.50 H
Y 1l
] ——3.00—]
2.34 Varrandah 12.8 x 2..34 m S

a2 RLALY

X [ Tenarang Sub-dairy
‘ ' -{~-0.10

G TIITOIITTTIITIOTITTIT LI omo
1.00 0.05- -~01i‘

Design Infrastructure — SUB DAIRY
Village - TENARANG Village, Surat
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Tenarang Village, Olpad, Surat
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Design Infrastructure — PUBLIC LATRINE
Village - TENARANG Village, Surat
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Tenarang Village, Olpad, Surat
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Design Infrastructure — CLINIC
Village —- TENARANG Village, Surat
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Tenarang Village, Olpad, Surat

Design Infrastructure — LAKE BEAUTIFICATION
Village - TENARANG Village, Surat
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Tenarang Village, Olpad, Surat

44' 11 3/8"
38' 11 9/16"

i
vLibrany

IHE g

Design Infrastructure — LIBRARY
Village - TENARANG Village, Surat
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Tenarang Village, Olpad, Surat

Cashier —

Design Infrastructure — BANK
Village —- TENARANG Village, Surat
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13 From the Chapter- 9 future designs of the aspects (Feasibility,
Construction, Operation and maintenance of various design
options in Rural Areas along with cost with AutoCAD designs /
planning with any software

Design Proposals Engineering design is the creative process of identifying needs and then
devising a product or a process to fill those needs. After a need has been identified, the purpose
of an engineering design project proposal is to succinctly communicate to your audience. All the
given designs are done in AutoCAD, Staad.pro, Sketch up & Estimator 2.0

13.1 Design Proposals

13.1.1 Civil Design 1
Pucca house plan

The term pucca means "solid" and "permanent”, from Hindustani TddhI/8s pakka,

lit. "'ripe, cooked, experienced™. It is contrasted with kutcha housing (hooll/\5S kacéa
lit. ""'unripe, raw, inexperienced"'), referring to buildings of flimsy construction. Pucca homes are
typically made of concrete, stone, clay tiles and/or metal, in contrast to older homes made of
mud and organic material.

These building methods are more costly and labor-intensive than the more traditional
building methods.In India, there is currently a large-scale effort to build pucca houses for people.
The organization Indira Awas Yojana was created to help the rural poor throughout the country,
by providing them with pucca houses. 267,543 houses were constructed under IAY during
2009.Pucca houses are sometimes built to replace homes damaged by natural disasters.

The permanency of pucca materials and techniques inevitably makes it less easy to adjust
the house to the needs and habits of the occupants. Through pacification, the relationship
between house and occupants becomes more rigid, more fixed.

Pucca house will be help of PRADHANMANTRI AVAS YOJNA
Introduction

Pradhan Mantri Awas Yojana (PMAY) is an initiative by the Government of India in
which affordable housing will be provided to the urban poor with a target of building 2 crore (20
million) affordable houses by 31 March 2022.It has two components: Pradhan Mantri Awas
Yojana (Urban) (PMAY-U) for the urban poor and Pradhan Mantri Awaas Yojana
(Gramin)(PMAY-G and also PMAY-R) for the rural poor.This scheme is converged with other
schemes to ensure houses have a toilet, Saubhagya Yojana electricity connection, Ujjwala
Yojana LPG connection, access to drinking water and Jan Dhan banking facilities, etc.Total 1
crore homes are approved against total demand of 1.12 crore as of 28 December 2019.

The main features and benefits of PMAY scheme are mentioned as follows:

Interest rate is provided at a subsidized rate of 6.50% p.a. if beneficiaries opt for housing loan for
a tenure of up to 20 years.
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e The interest subsidy will be provided for Middle Income Group (MIG) on housing loans for the
acquisition/construction of houses (including repurchase).

e For Economically Weaker Section (EWS)/Lower Income Group (LIG), the interest rate subsidy
will be provided on home loans for construction or acquisition of the house. Interest subsidy will
also be provided on home loans taken for adding rooms, kitchens, etc. to existing dwellings.

e Under this Pradhanmantri Aavas Yojna, all the urban areas have been covered in India that
includes 4041 statutory towns with the priority given to 500 Class I cities.

o Eco-friendly and sustainable technologies will be used for construction.

« For senior citizens and differently-abled, allocation of the ground floor will be preferred.

Eligibility criteria

Condition for PMAY: (a) Beneficiary max age 70 years, (b) EWS (Economic Weaker Section)
family income limit is %3 lakhs per annum and for LIG (Lower Income Group) Family Income limit
is ¥6 Lakhs per annum and Middle Income Group -(MIG-I) income between %6 lakhs to 12 lakhs
per annum, (MIG-II) income between 12 lakhs to 18 lakhs per annum c) The beneficiary should
not have an own dwelling unit on the name of any family member in any part of India. d)The loan
applicant should not have availed any central/state government subsidy or benefit for buying a home
under the PMAY scheme. e) Currently, the loan applicant should not own any property under their
name and along with any of the family members (including the dependents). f) The home renovation
or improvement loans, self-construction loans will be allocated only for EWS and LIG categories.

The houses given under this scheme will be owned by females or jointly with males.

Pradhan Mantri Awas Yojana 2021

PM Awas Yojana 2021 - 2022 Last Updated 18th May 2021

Income Groups Economically Weaker Section (EWS)
Low Income Group (LIG)
Medium Income Group (MIG)

Maximum Home Loan Amount % 6 Lakh to ¥ 6 Lakh
Interest Subsidy 3% to 6.50%

Eligible Interest Subsidy Amount ¥ 2.30 Lakh to ¥ 2.67 Lakh
Eligible Carpet Area 30 sq. m. to 200 sq. m.
Maximum Annual Income Upto % 18 Lakh

» Interest subsidy and carpet area eligibility depends on the income group of the
borrower.

» Income group for a borrower changes based on his/her income.

» News:LIC Housing launched Griha Varishtha scheme w

Fig 83 Eligibility Criteria of PMAY
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Estimation

Table 42 Measurement Sheet

DETAILED ESTIMATE

Vishwakarma project phase 8

Number

Discripton | Nos | L | B | H | Quantity |

GROUND FLOOR

EARTH WORKS

| | | | | |

EARTH WORKS EXCAVATION ORDINARY SOIL : Earth work excavation for
foundation trenches in ordinary soil and depositing on bank with initial lead upto 50 mt. and

1 lift upto 1.5 m including breaking clods , watering ramming and sectioning of spoil bank etc.
complete.
Earth Work 2 10.82 0.9 0.7 13.63
s.Earth Work 2 4.21 0.9 0.7 5.3
18.93 Cu.M.
Rate 67.00 Amount 1268.31
EARTH WORKS FILLING FOUNDATION USING SAND : Filling the foundation
5 trenches with the sand brought from outside the site including breaking
clodes,levelling,watering,ramming etc. complete as instructed by the site engineers.
Measurements will be taken only the filled and compacted sand.
Pcc L 2 10.82 0.7 0.2 3.03
Pcc S 2 441 0.7 0.2 1.23
4.26 Cu.M.
Rate 769.00 Amount 3275.94
ANTI TERMITE TREATMENT : Anti termite treatment by providing and injecting
chemical emulsion/Aldrin/heptachler emulsible concentrates 0.50% and clilossdance
3 emulsifiable concentrate for pre contractional treatment and creating a chemical barrier as

per 1.S 6313 (Part 11) 1951 in wall trench foundation top surface of plinth filling junction of
wall and floor along the external perimeters of the building complete (areas of building shall
be measured).

Bed 1 2.32 2.44 - 5.66
Kitchen 1 3 3.02 - 9.06

Stair 1 2.44 2.73 - 6.66

Living 1 4,95 3.02 - 14.95

WC 1 2.32 1.49 - 3.46

Toilet 1 2.32 1.49 - 3.46

Store 1 3.05 1.49 - 4,54
Verandah 1 10.82 1.14 - 12.33
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| 60.12 Sq.M.
Rate 200.00 Amount 12024.00
| 16568.25
PCC
4 DAMP PROOF COURSE 1:2:4 : Providing 4 cm thick P.C.C. as a Damp Proof Course with
stone chips and approved water proofing compound beneath the walls as per 1S:2645-1964.
PLINTH 1 10.82 6.25 - 67.62
Total 67.62
Deduction for
Openings
Total 0
67.62 Sq.M.
Rate 110.00 | Amount 7438.20
7438.20
RCC
Reinforced cement concrete using 20mm machine crushed blue metal including all form
work, watering, curing etc. complete, but excluding the cost of reinforcement. Steel staging
and supports along with shutter ply or steel plates to be used and machine mix
5 RCC FLOOR SLABS M15 : RCC for Floor Slabs using M15.
Floor Slabs 1.00 6.25 10.82 0.30 20.29
20.29 Cu.M.
Rate 3625.00 | Amount 73551.25
6 RCC LANDINGS M15 : RCC for Landings using M15.
Landings 2.00 2.44 0.30 0.15 0.22
0.22 Cu.M.
Rate 3625.00 | Amount 797.50
74348.75
STEEL REQUIREMENTS
Supplying, cutting, bending and straightening reinforcement for R.C.C work; binding with
22 gauge binding wire etc. complete in all respects with deformed bars conforming to 1.S
1786-1961 or IS 1139 and placing in position.Weight of steel=7850 Kg/m3.
7 STEEL REQUIREMENTS : Steel Requirements for Columns, Beams, Lintels, Slabs
etc.

Steel Requirements for All
Rccs @1 % of vol. for 185.84
m3 of RCC.

14588.44

14588.44
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Steel Requirements for Floor
Slabs @1 % of vol. for 20.29
m3 of RCC.

1592.76

1592.76

Steel Requirements for
Landings @1 % of vol. for 0.22
m3 of RCC.

17.27

17.27

16,198.47

Kg

Rate

30.00

Amount

485954.10

485954.10

BRICK WORKS

|

BRICK WORKS FOUNDATION CM 1:3: First class brick work masonry in C. M. 1:3 (1
cement 3 coarse sand) with approved good quality country burnt bricks of compressive
strength 35 kg/m2 of standard size of on foundation. The rate shall include cost of all
materials labour and other incidental charges of all materials to complete the work.

Foundation L

10.82

0.5

0.2

2.16

Foundation S

4.61

0.5

0.2

0.92

3.08

Cu.M.

Rate

2,470.00

Amount

7607.60

BRICK WORKS FOUNDATION CM 1:4 : First class brick work masonry in C. M. 1:4 (1
cement 4 coarse sand) with approved good quality country burnt bricks of compressive
strength 35 kg/m2 of standard size of on foundation. The rate shall include cost of all
materials labour and other incidental charges of all materials to complete the work.

Foundation L

2

10.82

0.5

0.2

2.16

Foundation S

2

4.61

0.5

0.2

0.92

3.08

Cu.M.

Rate

2,408.00

Amount

7416.64

10

BRICK WORKS BASEMENT CM 1:3 : First class brick work masonry in C. M. 1:3 (1
cement 3 coarse sand) with approved good quality country burnt bricks of compressive
strength 35 kg/m2 of standard size of on basement. The rate shall include cost of all
materials labour and other incidental charges of all materials to complete the work.

PLINTH

10.82

6.25

67.63

67.63

Cu.M.

Rate

2,470.00

Amount

167046.10

11

BRICK WORKS CM 1:2 : First class brick work masonry in C. M. 1:2 (1 cement 2 coarse
sand) with approved good quality country burnt bricks of compressive strength 35 kg/m2 of
standard size of on super structure of all thickness. The rate shall include cost of all
materials labour and other incidental charges of all materials to complete the work.

Wall L

10.82

0.23

3

14.93
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Wall S 2 4.9 0.23 3 6.76
Total 21.69
Deduction for
Openings
D1 4 0.9 0.23 2.1 1.74
w1l 1 2.24 0.3 1.22 0.82
W2 3 0.91 0.23 1.21 0.76
W2 3 1.82 0.23 1.21 1.52
Columns 16 2.44 0.3 0.15 1.76
Total 6.6
15.09 Cu.M.
Rate 2,500.00 | Amount 37725.00

BRICK WORKS CM 1:4 : First class brick work masonry in C. M. 1:4 (1 cement 4 coarse
sand) with approved good quality country burnt bricks of compressive strength 35 kg/m2 of

12 standard size of on super structure of all thickness. The rate shall include cost of all
materials labour and other incidental charges of all materials to complete the work.
Wall L 2 10.82 0.23 3 14.93
Wall S 2 4.9 0.23 3 6.76
Total 21.69
Deduction for
Openings
D1 4 0.9 0.23 2.1 1.74
w1 1 2.24 0.3 1.22 0.82
W2 3 0.91 0.23 1.21 0.76
W2 3 1.82 0.23 1.21 1.52
Columns 16 2.44 0.3 0.15 1.76
Total 6.6
15.09 Cu.M.
Rate 2,388.00 | Amount 36034.92
255830.26
FLOOR AND WALL FINISHES
| | |
FLOOR FINISHING CERAMIC TILES : Flooring with cermic tiles 225x225mm (NS) laid
13 in 12mm thick cement 1:3 one coat and pointing with coloured coment to mortar the tiles
including cost of materials labour charge etc. complete for all levels.
Bed 1 2.32 2.44 - 5.66
Kitchen 1 3 3.02 - 9.06
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Stair 1 2.44 2.73 - 6.66
Living 1 4.95 3.02 - 14.95
Store 1 3.05 1.49 - 4.54
40.87 Sq.M.
Rate 600.00 | Amount 24522.00
24522.00

DOORS AND WINDOWS

FRAMES WOOD : Supplying and fixing of doors and windows frames using good quality

14 wood including M.S. clamps and fittings,fixing complete including a coat of tar at the
contact surface of the frame.
D1 4 5.1 0.1 0.06 0.12
w1 1 5.42 0.1 0.06 0.03
w2 3 5.45 0.1 0.06 0.1
w2 3 7.27 0.1 0.06 0.13
0.38 Cu.M.
Rate 27,840.00 | Amount 10579.20
15 SHUTTERS ALUMINIUM GLAZED : Supplying and fixing of glazed shutters of good
quality aluminium.
D1 4 0.8 - 2.05 6.56
w1 1 2.14 - 1.12 2.4
W2 3 0.77 - 1.11 2.56
w2 3 1.68 - 1.11 5.59
17.11 Sqg.M.
Rate 149.00 | Amount 2549.39
16 DOORS : Supplying and fixing of doors using good quality wood including M.S. clamps
and fittings,fixing complete including a coat of tar at the contact surface of the frame.
D1 4 0.9 - 2.1 7.56
7.56 Sq.M.
Rate 2,780.00 | Amount 21016.80
WINDOWS : Supplying and fixing of windows and vents using good quality wood
17 including M.S. clamps and fittings, fixing complete including a coat of tar at the contact
surface of the frame.
w1 1 2.24 - 1.22 2.73
w2 3 0.91 - 1.21 3.3
w2 3 1.82 - 1.21 6.61
12.64 Sq.M.
Rate 2,780.00 | Amount 35139.20
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| | | | | | 69284.59

PLASTERING AND POINTING

| | | | | |

PLASTERING CEILINGS AND SLABS CM 1:3 : Plastering with cement mortar to
ceilings, stairs, steps, slabs and other structural architectural features at all heights, floated

18 hard and trowelled get smooth finish. The rate shall include provision of grooves scaffolding
at any height curing etc. complete as directed by the Engineer.
Floor Slabs 1 6.25 10.82 - 67.62
Landings 2 2.44 0.3 - 1.46
69.08 Sq.M.
Rate 78.00 Amount 5388.24
5388.24
PAINTING
| | | |
PAINTING WALLS CEMENT PAINT : Providing and applying two coats of approved
19 brand and shade water proof cement paint over a coat of cement primer to give an ever
shade on plastered surfase thereof includes watering and cleaning surface etc. complete as
per the instruction of the site engineer.
Wall L 4 10.82 - 3 129.84
Wall S 4 4.9 - 3 58.8
Total 188.64
Deduction for
Openings
D1 4 0.9 - 2.1 7.56
w1 1 2.24 - 1.22 2.73
W2 3 0.91 - 1.21 3.3
W2 3 1.82 - 1.21 6.61
Columns 16 2.44 - 0.15 5.86
Total 26.06
162.58 Sq.M.
Rate 35.00 Amount 5690.30
PAINTING CEILINGS AND SLABS CEMENT PAINT : Providing and applying two
20 coats of approved brand and shade water proof cement paint over a coat of cement primer to

give an ever shade on plastered surfase thereof includes watering and cleaning surface etc.

Floor Slabs 1 6.25 10.82 - 67.62
Landings 2 2.44 0.3 - 1.46
69.08 Sqg.M.
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Rate 35.00 Amount 2417.80
21 PAINTING WALLS EXT. COLOUR WASHING : Colour washing the walls over a coat of
white wash.
Outer Walls 1 34.14 - 2 68.28
68.28 Sq.M.
Rate 12.00 Amount 819.36
29 PAINTING WALLS INT. COLOUR WASHING : Colour washing the walls over a coat of
white wash.
Wall L 4 10.82 - 3 129.84
Wall S 4 49 - 3 58.8
Total 188.64
Deduction for
Openings
Outside Area 1 34.14 - 2 68.28
D1 4 0.9 - 2.1 7.56
W1 1 2.24 - 1.22 2.73
W2 3 0.91 - 1.21 3.3
W2 3 1.82 - 1.21 6.61
Columns 16 2.44 - 0.15 5.86
Total 94.34
94.30 Sqg.M.
Rate 12.00 Amount 1131.60
10059.06
Total for
GROUND FLOOR 949393.45
FIRST FLOOR
BRICK WORKS
BRICK WORKS CM 1:2 : First class brick work masonry in C. M. 1:2 (1 cement 2 coarse
23 sand) with approved good quality country burnt bricks of compressive strength 35 kg/m2 of

standard size of on super structure of all thickness. The rate shall include costof all materials
labour and other incidental charges of all materials to complete the work.

Wall L 2 10.82 0.23 3 14.93
Wall S 2 49 0.23 3 6.76
Total 21.69
Deduction for

Openings
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D 1 1 0.23 2.1 0.48
D1 2 0.9 0.23 1.8 0.75
W2 2 0.91 0.23 2.13 0.89
Total 2.12
19.57 Cu.M.
Rate 2,560.90 | Amount 50116.81
50116.81

DOORS AND WINDOWS

|

|

|

FRAMES WOOD : Supplying and fixing of doors and windows frames using good quality

24 wood including M.S. clamps and fittings,fixing complete including a coat of tar at the
contact surface of the frame.
D 1 52 0.1 0.06 0.03
D1 2 4.5 0.1 0.06 0.05
W2 2 8.21 0.1 0.06 0.1
0.18 Cu.M.
Rate 28,280.00 | Amount 5090.40
o5 SHU_TTERS_ALUMINIUM GLAZED : Supplying and fixing of glazed shutters of good
quality aluminium.
D 1 0.9 - 2.05 1.85
D1 2 0.8 - 1.75 2.8
W2 2 0.77 - 2.03 3.13
7.78 Sq.M.
Rate 149.00 | Amount 1159.22
26 DOO_R_S : Su_pp_)lying and fixing of _doors using good quality wood including M.S. clamps
and fittings,fixing complete including a coat of tar at the contact surface of the frame.
D 1 1 - 2.1 2.1
D1 2 0.9 - 1.8 3.24
5.34 Sq.M.
Rate 2,943.92 | Amount 15720.53
WINDOWS : Supplying and fixing of windows and vents using good quality wood
27 including M.S. clamps and fittings,fixing complete including a coat of tar at the contact
surface of the frame.
W2 2 0.91 - 2.13 3.88
3.88 Sq.M.
Rate 2,943.92 | Amount 11422.41
33392.56
Total for FIRST
FLOOR 83509.38
SECOND
Gujarat Technological University 2020-2021 Page 167




Vishwakarma Yojana: Tenarang Village, Surat District

| | FLOOR | | |
DOORS AND WINDOWS
DOORS : Supplying and fixing of doors using good quality wood including M.S. clamps
1 . N . .
and fittings,fixing complete including a coat of tar at the contact surface of the frame.
D 1 1 - 2.1 2.1
2.10 Sq.M.
Amount
Rate 3,107.84 6526.46
6526.46
Total for SECOND
FLOOR 6526.46
Total 1039429.29
Net Amount 1039429.00
Table 43 Measurement Sheet |
Description Quantity | Unit Rate Amount
Total f or FOUNDATION 0.00
Grou nd floor
Earth works
EARTH WORKS EXCAVATION
1 ORDINARY 18.93 CuM| 67.00 1268.31
SOIL
EARTH WORKS FILLING
2 FOUNDATION 4.26 CuM| 769.00 3275.94
USING SAND
3 ANTI TERMITE TREATMENT 60.12 Sq.M | 200.00 12024.00
16568.25
Pcc
4]  DAMPPROOF COURSE 1:2:4 | 67.62 [ Sq.M| 110.00 | 7438.20
7438.20
Rcc
5 RCC FLOOR SLABS M15 20.29 CuM| 3,625.00 73551.25
6 RCC LANDINGS M15 0.22 CuM| 3,625.00 797.50
74348.75
Steel requirements
7] STEEL REQUIREMENTS | 16,9847 | Kg | 30.00 | 485954.10
485954.10
Brick works
BRICK WORKS FOUNDATION CM
8 1:3 3.08 Cu.M| 2470.00 7607.60
BRICK WORKS FOUNDATION CM
9 1:4 3.08 Cu.M| 2408.00 7416.64
10 | BRICK WORKS BASEMENT CM 1:3 67.63 Cu.M| 2470.00 167046.10
11 BRICK WORKS CM 1:2 15.09 Cu.M| 2,500.00 37725.00
12 BRICK WORKS CM 1:4 15.09 CuM| 2,388.00 36034.92
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255830.26
Floor and wall finishes
FLOOR FINISHING CERAMIC
13 TILES 40.87 Sq.M 600.00 24522.00
24522.00
Doors and windows
14 FRAMES WOOD 0.38 Cu.M | 27,840.00 10579.20
15| SHUTTERS ALUMINIUM GLAZED 17.11 Sq.M 149.00 2549.39
16 DOORS 7.56 Sq.M | 2,780.00 21016.80
17 WINDOWS 12.64 Sq.M | 2,780.00 35139.20
69284.59
Plastering and pointing
PLASTERING CEILINGS AND
18 SLABS CM 69.08 Sq.M 78.00 5388.24
1:3
5388.24
Painting
19 | PAINTING WALLS CEMENT PAINT 162.58 Sq.M 35.00 5690.30
PAINTING CEILINGS AND SLABS
20 CEMENT PAINT 69.08 Sq.M|  35.00 2417.80
21| PAINTING WALLS EXT. COLOUR
WASHING 68.28 Sq.M 12.00 819.36
22 PAINTING WALLS INT. COLOUR
WASHING 94.30 Sq.M 12.00 1131.60
10059.06
Total f or GROUND FLOOR 949393.45
FIRS T FLOOR
BRICK WORKS
BRICK WORKS CM 1:2 19.57 Cu.M| 2,560.90 50116.81
FRAMES WOOD 0.18 Cu.M| 28,280.00 5090.40
SHUTTERS ALUMINIUM GLAZED 7.78 Sq.M| 149.00 1159.22
DOORS 5.34 Sq.M| 2,943.92 15720.53
WINDOWS 3.88 Sq.M| 2,943.92 11422.41
33392.56
Total for FIRST FLOOR83509.38
SECO ND FLOOR
DOORS AND WINDOWS
DOORS 2.10 Sq.M| 3,107.84 6526.46
6526.46
Total for SECOND FLOOR 6526.4 Net Amount 1039429.00
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13.1.2 Civil Design 2
Community Hall

The Government recognizes that village halls, community centres and other charities
that provide space and facilities for community services and activities can make an enormous
difference to the well being of their communities. These charities are an extremely important
resource with a crucial role to play, not only in the economic and social regeneration of their
local communities. Ageing rural populations, lack of interest among younger people or
among new residents in commuter villages, competition from nearby towns and cities that are
now easier to reach - all of these factors have been identified as problems for some rural
village community hall.

The primary function of the MeCommunity hall is to provide sufficient space with facilities
to Public for gathering . IT is very convenient in rural areas. The existing structure is not in
good condition and lack many of the facilities. Moreover, due to increased population of
Tenarang it doesn’t hold all its users. So with help and guidance of Prabhat bhai(talati)
expansion and renovation of existing structure is proposed with facilities like music system,
proper washroom and a room to store things.

Estimation of Community Hall Quantity:
Table 45 Measurement Sheet
Sr. . . Width  Height Quanti Total

no ty quant

1 | Earthwork in excavation in foundation

Net C.L. length= 1 76.11 0.9 1.10 75.35
56.38*(0.5*%0.9*3)
=76.11m

Total =75.35m3
2 | Brick Bat Cement Concrete(1:4:8) 1 76.11 0.9 0.2 13.69
for foundation

Total =13.69m3

4 | Earth Filling in plinth

Toilet 1 3.34 2.82 0.45 9.86
Storage 1 1.5 2.82 0.45 1.90
Main Room 1 1245 ]10.75| 0.45 60.22
Entrance 1 3.34 8 0.45 12.02

Total =84.00m?3

3 | Brick Masonry up to plinth in CM (1:6)

L=76.11-(0.5*0.5*4) =75.11m 1 75.11 0.5 0.3 11.2
L=76.11-(0.5*0.4*4) =75.31m 1 75.31 0.4 0.3 9.03
L=76.11-(0.5*0.3*4) =75.51m 1 75.51 0.3 0.85 19.25

Total =39.48m3

| |
5 | Brick Masonary above plinth to slab in CM (1:6)
L=76.11m 1 | 7611 0.2 30 | 45.66 |
Total =45.66m>
Deduction of Door/Window | ]
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D1 1 2 0.2 2.1 0.84
D2 4 0.8 0.2 2.1 1.34
w1l 4 1.7 0.2 1.02 1.38
w2 5 1.8 0.2 0.8 1.44
\Y/ 2 0.6 0.2 0.6 0.14
(-) Total =5.14m?
Net Quantity = 45.66-5.14"r = 40.52m3| ‘
6 | Smooth plaster inside Rooms & Ceiling
-Plaster For Wall:
Toilet 2 3.97 4 31.76
2 2.82 4 22.56
Storage 2 2.82 4 22.56
2 15 4 12
Main Room 2 12.05 4 96.4
2 10.75 4 86
Entrance 2 8.03 4 64.24
2 3.34 4 26.72
Total =362.2 m?
Deduction of Door/Window
D1 1/2 2 2.1 2.1
D2 212 0.8 2.1 3.36
w1 1/2 1.7 1.02 0.86
w2 212 1.8 0.8 2.88
\Y/ 1/2 0.6 0.6 0.18
(-) Total =9.38m?
Net Quantity= 362.2-9.38=
352.82m?
7 | Smooth plaster on outer wall
L=76.11m 1 76.11 4 304.4
Total =304.4m?
Deduction of door/window = 9.38m?
Net Quantity = 304.4-9.38 = 295.06m?
8 | Paint Work (White Wash)
-For Inside Wall:
Toilet 2 3.97 0.4 3.17
2 2.82 0.4 2.25
Storage 2 2.82 0.4 2.25
2 15 0.4 1.2
Main Room 2 12.05 0.4 9.64
2 10.75 0.4 8.6
Entrance 2 8.03 0.4 6.42
2 3.34 0.4 2.67
Total =36.20m?
Deduction of Door/Window
D1 1/2 2 2.1 2.1
D2 212 0.8 2.1 3.36
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W1 1/2 1.7 1.02 0.86
W2 212 1.8 0.8 2.88
V 1/2 0.6 0.6 0.18
(-) Total =9.38m?
Net Quantity= 36.20-9.38 =26.64m?
9 | Paint Work on outer wall
L=76.11m 1 76.11 4 304.4
Total =304.4m?
Deduction of door/window = 9.38m?
Net Quantity = 304.4-9.38 = 295.06m?
Abstract Sheet of Community hall:
Table 46 Abstract Sheet
i;‘ Item Description Quantity Rate Per Amount (Rs.)
1 | Earthwork in excavation in foundation 75.35m3 100 m3 7535
Brick Bat Cement Concrete(1:4:8) for 3 3
2 foundation 13.69m 3530 | m 48325.7
3 | Earth Filling in plinth 84.00m3 60 m3 5040
4 zr_'g)k Masonry up to plinth in CM 39.48m3 3240 | m3 127915.2
Brick Masonry above plinth to slab in 3 3
5 CM (1:6) 40.52m 3920 | m 158838.4
6 Sm_o_oth plaster inside Rooms & 352 89?2 150 m? 52923
Ceiling
7 | Smooth plaster on outer wall 295.06m? 150 m? 44259
8 | Paint Work (White Wash) 26.64m? 63 m? 1678.32
9 | Paint Work on outer wall 295.06 m? 63 m? 18588.7
Total | 465103.3
Rs. =
Add 1.5% Water Charge 6976.5
Add 10% Contractor Profit 46510.3
Total Estimation cost in Rs. 518410.13
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13.1.3 Civil Design 3
Biogas Plant

Biogas is the mixture of gases produced by the breakdown of organic matter in the
absence of oxygen (anaerobically), primarily consisting of methane and carbon dioxide. Biogas
can be produced from raw materials such as agricultural waste, manure, municipal waste, plant
material, sewage, green waste or food waste. Biogas is a renewable energy source.

Biogas is primarily methane (CH4) and carbon dioxide (CO2) and may have small amounts of
hydrogen sulfide (H2S), moisture and siloxanes. The gases methane, hydrogen, and carbon
monoxide (CO) can be combusted or oxidized with oxygen. This energy release allows biogas to
be used as a fuel; it can be used for any heating purpose, such as cooking. It can also be used in a
gas engine to convert the energy in the gas into electricity and heat. Biogas is estimated to have
the potential to replace around 17% of vehicle fuel. Biogas can be cleaned and upgraded to
natural gas standards, when it becomes bio-methane. Biogas is considered to be a renewable
resource because its production-and-use cycle is continuous, and it generates no net carbon
dioxide. As the organic material grows, it is converted and used. It then regrows in a continually
repeating cycle. From a carbon perspective, as much carbon dioxide is absorbed from the
atmosphere in the growth of the primary bio-resource as is released, when the material is
ultimately converted to energy.
Design:
Total no. of animals (buffalo, cow) in village = 220
As per standard data assume per day dung of animals = 10.5 kg
So, total dung per day = 220 x 10.5 = 2310 kg/day
Design of Digester:
Assume retention period (R) = 70 days
Assume mixing proportion of solid and water is 1:2.
Now total amount of slurry per day (S) = Total dung per day + water amount

= 2310 + 2(2310)

= 6930 kg/day

=9.373 m¥/day
Digester Volume =S x R =9.373 x 70 = 656.13 m®
Assume cylinder shape biogas plant.
Provide total 2 no. of unit in different area.
So, digester volume becomes = 656.12/3 =218.70 m®
Provide =218.70 m3
Total digester volume (Vd) = nir?h
218.70=nr’h
Assume h=4m,r=4m
So, dimensionsareh=4m,r=4m
Design of Gas Holder:
Assume digester temperature = 26-28 °C
Now,
Specific Gas Production (Gd) = 37 litre/day
Daily Gas Production G = G4 x Feed Volume = 37 x 6930 = 256410 lit = 256.14 m®
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Now,

Assume Gas Holder capacity = 70%

Gas Holder Volume = Daily Gas Production x Capacity of Holder
=256.14 x 0.70

=179.2m* ~ 180 m®

So, take gas holder volume = 200 m?

Now, for 2 units provide volume of holder each unit =200 m3/ 2 = 100m?®
Provide cylinder shaped,

Therefore, Volume = nirh

100 = 7ur*h

(1) Assume h=2

r=3.99m

So, dimension of the gas holder: h=2m,r=4m

Design of Inlet and Outlet:

Total Volume of slurry mix deposit = 6930/ 2 = 4.6866 m*/ day
Assume two time filling operation in plant.

So, take total volume of slurry = 4.6866 / 2 = 2.3433 m3/ day =3 m®/ day
Provide Rectangular tank.

So, Total volume for one time mixing of slurry = L x B x H
3=LxBx2

Dimensions of inlet: L =2 m

B=08m

H=2m

Here, 3m®/ day required < 3 m*/ day provided.

Hence OK.

Provide same size of outlet also.

Cost of biogas plant

The annual amount of excrements collected accounts for 80% of that discharge. The initial
investment of biogas plant is 10,000 to 20,000 and which one can recover the cost by saving one
LPG cylinder every month. Total cost for a biogas plant, including all essential installations,
excluding land is between Rs. 100-150 per m® capacity. Therefore estimated cost is 80,000 Rs.
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13.1.4 Civil Design 4
Gram panchayat

Gram Panchayat is a basic village governing institute in Indian villages. It is a democratic
structure at the grass-roots level in India. It is a political institute, acting as cabinet of the village.
The Gram Sabha work as the general body of the Gram Panchayat. The members of the Gram
Panchayat are elected by the Gram Sabha.

There are about 250,000 Gram Panchayats in India. Established in various states of India, the
Panchayat Raj system has three tiers: Zila Parishad, at the district level;, Nagar Palika, at the
block level; and Gram Panchayat, at the village level. Rajasthan was the first state to establish
Gram Panchayat, Nagur village being the first village where Gram Panchayat was established, on
2 October 1959.

The failed attempts to deal with local matters at the national level caused, in 1992, the

reintroduction of Panchayats for their previously used purpose as an organisation for local self-
governance.

Estimation of Gram Panchayat

Table 47 Measurement Sheet

SINo Description Quantity | Unit Rate Amount

GROU ND FLOOR

FLOOR AND WALL FINISHES

1 | FLOOR FINISHING CEMENT 165.16 Sq.M 151.00

FLOATING 24939.16

2 | SKIRTING CEMENT FLOATING COAT 110.64 m 10.00
IN M : Skirting using Cement Flushing 1106.40
Coat.

26045.56

DOORS AND WINDOWS

3 | FRAMES WOOD : Supplying and fixing 0.38 Cu.M | 27,840.00
of doors and windows frames using good
quality wood including M.S. clamps and 10579.20
fittings,fixing complete including a coat of
tar at the contact surface of the frame

4 | SHUTTERS ALUMINIUM GLAZED : 26.65 Sq.M 149.00

Supplying and fixing of glazed shutters of 3970.85
good quality aluminium.

5 | DOORS : Supplying and fixing of doors 11.74 Sq.M | 2,780.00
using good quality wood including M.S.
clamps and fittings,fixing complete 32637.20
including a coat of tar atthe contact
surface of the frame.

6 | WINDOWS : Supplying and fixing of 16.38 Sq.M | 2,780.00
windows and vents using good quality
wood including M.S. clamps and 45536.40
fittings,fixing complete including a coat of
tar at the contact surface of the frame.
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92723.65
PAINTING
7 | PAINTING WALLS WHITE CEMENT : -28.12 Sq.M 31.00 871.72
Painting walls using white cement.
8 | PAINTING CEILINGS AND SLABS 165.16 Sq.M 12.00
COLOUR WASHING : Colour washing 1981.92
the
ceilings over a coat of white wash.
9 | PAINTING WALLS EXT. WHITE 199.66 Sq.M 31.00
CEMENT : 6189.46
Painting walls using white cement.
10 | PAINTING WALLS INT. COLOUR 43.88 Sq.M 12.00
WASHING : Colour washing the walls 526.56
over acoat of white wash.
7826.22
Total for GROUND FLOOR 126595.43
Total 126595.43
Net Amount 126595.00
Abstract Sheet of Gram Panchayat
Table 48 Abstract Sheet
Sl no Description Quantity | Unit Rate Amount
Ground floor
Floor and wall finishes
1 | Floor finishing cement floating coat 165.16 | Sq.M 151.00 24939.16
2 | Skirting cement floating coat in m 110.64 | M 10.00 1106.40
26045.56
Doors and windows
3 | Frames wood 0.38 | Cu.M| 27,840.00 10579.20
4 | Shutters aluminium glazed 26.65 | Sq.M 149.00 | 3970.85
5 | Doors 11.74 | Sq.M| 2,780.00 32637.20
6 | Windows 16.38  Sq.M| 2,780.00 | 45536.40
92723.65
Painting
7 | Painting walls white cement -28.12 | Sq.M 31.00 871.72
8 | Painting ceilings and slabs colour 165.16 | Sq.M 12.00
Washing 1981.92
9 | Painting walls ext. White cement 199.66 | Sq.M 31.00| 6189.46
10 | Painting walls int. Colour Washing 43.88 | Sq.M 12.00 526.56
7826.22
Total for GROUND FLOOR 126595.43

Total Net Amount 126595.00
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13.1.5 Civil Design 5
Police Station

A police station is a building which serves to accommodate police officers and other members of
staff. These buildings often contain offices and accommodation for personnel and vehicles,
along with locker rooms, temporary holding cells and interview/interrogation rooms. Police body
of officers representing the civil authority of government. Police typically are responsible for
maintaining public order and safety, enforcing the law, and preventing, detecting, and
investigating criminal activities. There is no provision of police station in Tenarang village. As
safety is essential for humans. As police station serves as important facility of public. It needs to
be developing in village. It serves as the betterment for general public. It is used to maintain
rules and regulation within village. A police station consist of one inspector room, waiting room
and washroom. Rather, the police station is available for use by the general public, visitors of
village, employees of a glass factory, prisoners etc. Increasingly, number of crimes leads to
requirement of police station.

Estimation of Police station Quantity:

Table 49 Measurement Sheet

Sr. No. | Lengt | Width | Height | Quanti | Total
no | Description h (m) (m) ty guant
(m) ity
1 | Earthwork in excavation in foundation
Net C.L. length= 32.1*(0.5*0.9*3) | 1 30.75 0.9 1.10 30.44
=30.75m
Total =30.44m3
2 | Brick Bat Cement Concrete(1:4:8) 1 30.75 0.9 0.2 5.54
for foundation
Total =5.54m3
4 | Earth Filling in plinth
Toilet 1 3.4 1.5 0.45 2.29
Storage 1 4 2.6 0.45 4.68
Complain Room 1 3.0 3.4 0.45 4.59
Inspector Room 1 4.6 4 0.45 8.28
Total =19.84m3
3 | Brick Masonry up to plinth in CM (1:6)
L= 30.75-(0.5*0.5*3) =30m 1 30 0.5 0.3 4.5
L= 30.75-(0.5*0.4*3) =30.15m 1 30.15 0.4 0.3 3.62
L= 30.75-(0.5*0.3*3) =30.3m 1 30.3 0.3 0.85 7.73
‘ Total =1’5.85m3
5 | Brick Masonary above plinth to slab in CM (1:6)
L= 30.45m 1 | 3045 | 02 3.0 | 18.27 |
Total =18.27m3
Deduction of Door/Window
D1 1 1.2 0.2 2.1 0.50
D2 3 0.8 0.2 2.1 1.00
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W1 2 2.5 0.2 1.4 1.4
W2 4 1.2 0.2 1.4 1.33
\Y 1 0.6 0.2 0.6 0.07
() Total =4.31m?
Net Quantity = 18.27-4.31| = 13.99m3| |
6 | Smooth plaster inside Rooms & Ceiling
-Plaster For Wall:
Toilet 2 3.4 3 20.4
2 1.5 3 9
Storage 2 4 3 24
2 2.6 3 15.6
Complain Room 2 3 3 18
2 3.4 3 20.4
Inspector Room 2 4.6 3 27.6
2 4 3 24
Total =159 m?
Deduction of Door/Window
D1 1/2 1.2 2.1 1.26
D2 2/2 0.8 2.1 1.68
W1 1/2 2.5 1.4 1.75
W2 2/2 1.2 1.4 1.68
\Y 1/2 0.6 0.6 0.18
(-) Total =4.87m?
Net Quantity= 159-4.87 =
154.13m?
7 | Smooth plaster on outer wall
L =96.1m 1 96.1 3 288.3
Total =288.3m?

Deduction of door/window = 4.87m?

Net Quantity = 288.3-4.87 = 283.4m?

8 | Paint Work (White Wash)

-For Inside Wall:
Toilet 2 3.4 0.3 2.04
2 15 0.3 0.9
Storage 2 4 0.3 2.4
2 2.6 0.3 1.56
Complain Room 2 3 0.3 1.8
2 3.4 0.3 2.04
Inspector Room 2 4.6 0.3 2.76
2 4 0.3 2.4
Total =15.9m?
Deduction of Door/Window
D1 1/2 1.2 2.1 1.26
Gujarat Technological University 2020-2021 Page 182




Vishwakarma Yojana: Tenarang Village, Surat District

D2 212 0.8 2.1 1.68
W1 1/2 2.5 14 1.75
W2 212 1.2 1.4 1.68
\% 1/2 0.6 0.6 0.18
(-) Total =4.87m?
Net Quantity= 15.9-4.87 = 11.03m?
9 | Paint Work on outer wall
L =96.1m 1 96.1 3 288.3
Total =288.3m?
Deduction of door/window = 4.87m?
Net Quantity = 288.3-4.87 = 283.4m?
Abstract Sheet of Police station:
Table 50 Abstract Sheet
Sr. . . Amount
no Item Description Quantity Rate Per (Rs.)
1 | Earthwork in excavation in foundation 30.44m3 100 m3 3044
Brick Bat Cement Concrete(1:4:8) for 3 3
2 foundation 5.54m 3530 m 19556.2
3 | Earth Filling in plinth 19.84m3 60 m3 1190.4
4 (Blrlg)k Masonry up to plinth in CM 15.85m3 3240 3 51354
Brick Masonry above plinth to slab in 3 3
5 CM (1:6) 13.99m 3920 m 54840.8
6 Sm_o_oth plaster inside Rooms & 154.13m2 150 m? 93119 5
Ceiling
7 | Smooth plaster on outer wall 283.4m? 150 m? 42510
8 | Paint Work (White Wash) 136.4m? 63 m? 8583.12
9 | Paint Work on outer wall 283..4m? 63 m? 17854.2
Total 1 502452.02
Rs. =
Add 1.5% Water Charge 3036.7
Add 10% Contractor Profit 20245.2
Total Estimation cost in Rs. 225734
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13.1.6 Civil Design 6
Entrance GATE

Table 51 Measurement Sheet

SINo| Description Quantity| Unit | Rate Amount
LAND DE VELOPMENT

EARTH WORKS
EARTH WORKS EXCAVATION

ORDINARY SOIL : Earth work
excavation for foundation trenches
in ordinary soil and depositing on
bank with initial lead upto 50 mt.
and lift upto 1.5 m including
breaking clods , watering ramming
1| and sectioning of spoil bank 55.24 Cu.M|67.00 3701.08
ANTI TERMITE TREATMENT :
Anti termite treatment by providing
and i.njecting chemical emulsion/
emulsible concentrates 0.50% and
clilossdance emulsifiable concentrate
for pre contractional treatment and
creating a chemical barrier as per
I.S 6313 (Part1l) 1951 in wall
trench foundation top surface of
plinth filling junction of wall and
floor along the external perimeters

2 | of the building complete 1.22 Sg.M | 200.00

244.00

3945.08

PCC

PCC FOUNDATION 1:4:8 :
Providing and laying P.C.C. 1:4:8
using 40mm nominal size broken 50977.80
stone well consolidated including
3| curing 19.05 Cu.M|2,676.00
etc. complete for foundation.

119.90
4| DAMP PROOF COURSE 1:2:4 : |1.09 Sq.M | 110.00

51097.70

RCC ALL RCCS M15 : RCC for

5| Columns, 60.27 cuM|3,738.00 | 22028926

Footings, Beams, Slabs etc using
M 15.

225289.26
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SINo | Description Quantity | Unit | Rate Amount
BRICK WORKS BASEMENT
6 CMC ORKS S 1.67 Cu.M |2,470.00 [4124.90

7| BRICK WORKS CM 1:2 © First |, 20 Cu.M|2,500.00 |41900.00
class brick work masonry in

BRICK WORKS ARCH CM 1:3
. First class brick work masonry
in C. M. 1:3 (1 cement 3 coarse
sand) with approved good quality
country burnt bricks of

8 | compressive strength 35 kg/m2 of | 23.01 Cu.M |2,652.00 |61022.52
standard size of on super
structure of all thickness. The rate
shall include cost of all materials
labour and other incidental
charges of all materials to

107047.42
FLOOR AND WALL FINISHES
WALL FINISHING CUDAPPAH 1328.25
9 STONE : 4.83 Sg.M | 275.00
1328.25
PAINTING
PAINTING WALLS COLOUR 69.48
10 | WASHING : 5.79 Sg.M | 12.00
69.48
Total for LAND DEVELOPMENT 388777.19
Total 388778
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Table 52 Abstract Sheet

Sino Description Quantity | Unit| Rate Amount
Land de velopment
Earth works
1| Earth works excavation ordinary soil 55.24 Cu.M| 67.00 3701.08
2| Anti termite treatment 1.22 Sg.M| 200.00 244.00
3945.08
Pcc
3| Pcc foundation 1:4:8 19.05 Cu.M 2,676.00 50977.80
4| Damp proof course 1:2:4 1.09 Sg.M| 110.00 119.90
51097.70
Rcc
5| Rcc all rccs m15 60.27 Cu.M 3,738.00 225289.26
225289.26
Brick works
6 | Brick works basement cm 1:3 1.67 Cu.M| 2,470.00 4124.90
7| Brick works cm 1:2 16.76 Cu.M| 2,500.00 41900.00
8| Brick works arch cm 1:3 23.01 Cu.M| 2,652.00 61022.52
107047.42
Floor and wall finishes
9| Wall finishing cudappah stone 4.83 Sg.M| 275.00 1328.25
1328.25
Painting
10| Painting walls colour washing 5.79 Sg.M| 12.00 69.48
69.48
Total For LAND DEVELOPMENT 388777.19

Net Amount 388777.00
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13.1.7 Electrical Design 1
SOLAR WATER HEATER

Solar water heaters (SWH) are basically a system that uses the sun radiations in order to heat
water or air which can be used in domestics or industries. It is not a new technology since it was
used in the 19th century, where they painted tanks with black paints in order to absorb sun
energy. But the disadvantage back then was the lack of insulation, which led to loss of heat
rapidly.

A solar thermal device captures and transfers the heat energy available in solar radiation which
can be used for meeting the requirements of heat in different temperature ranges. In case of small
systems (100 — 2000 litres / day), the hot water reaches the users end by natural (thermosyphon)
circulation for which the storage tank is located above the collectors. In higher capacity system, a
pump may be used for forced circulation of water.

COMPONENTS
Solar collectors convert sunlight to heat energy

Evacuated Tube Collectors

This type of solar collector uses a series of evacuated tubes to heat water for use. These tubes
utilize a vacuum, or evacuated space, to capture the suns energy while minimizing the loss of
heat to the surroundings. They have an inner metal tube which acts as the absorber plate, which
is connected to a heat pipe to carry the heat collected from the Sun to the water.

Line Focus Collectors

These collectors, sometimes known as parabolic troughs, use highly reflective materials
to collect and concentrate the heat energy from solar radiation. These collectors are composed of
parabolic ally shaped reflective sections connected into a long trough. A pipe that carries water is
placed in the center of this trough so that sunlight collected by the reflective material is focused
onto the pipe, heating the contents. These are very high powered collectors and are thus
generally used to generate steam for solar thermal power plants and are not used in residential
applications.

Point Focus Collectors

These collectors are large parabolic dishes composed of some reflective material that
focus the Sun's energy onto a single point. The heat from these collectors is generally used for
driving Sterling engines. Although very effective at collecting sunlight, they must actively track
the Sun across the sky to be of any value. These dishes can work alone or be combined into an
array to gather even more energy from the Sun.

Flat Plate Collectors

These collectors are simply metal boxes that have some sort of transparent glazing as a
cover on top of a dark-colored absorber plate. The sides and bottom of the collector are usually
covered with insulation to minimize heat losses to other parts of the collector. Solar radiation
passes through the transparent glazing material and hits the absorber plate. This plate heats up,
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transferring the heat to either water or air that is held between the glazing and absorber plate.
These plates are usually made out of metal that is a good conductor -
usually copper or aluminum.

The solar radiation is absorbed by Flat Plate Collectors which consist of an insulated
outer metallic box covered on the top with glass sheet. Inside there are blackened metallic
absorber (selectively coated) sheets with built in channels or riser tubes to carry water. The
absorber absorbs the solar radiation and transfers the heat to the flowing water.

Table 53 Design parameters

Design parameters Value
Length of the collector 1.83m
Width of the collector 1.22m
Thickness of the insulator 0.025m
Thickness of plate 2 mm
Length of tube 1.8m
Length of absorber plate 19m

R s 3

Fig 84 FLAT PLATE COLLECTOR Fig 85 FPC WATER HEATER

>

Heat transfer fluids carry the heat from solar collectors to water storage tanks, passing on the
thermal energy by way of a heat exchanger. Different heat transfer fluids are suitable for
different climates.

Water (suitable for medium temperature ranges)

Propylene Glycol, Glycerin (good for freezing cold temperatures

)Heat exchangers, a system used to transfer heat between two or more fluids and used in both
cooling and heating processes; transfers solar heat from the transfer fluid to the home water
supply.

Storage tanks store hot water when it is not in use. The tanks are generally made of stainless
steel to avoid corrosion and are insulated to reduce heat losses.

Pipelines Hot water from the system is transferred to various utility points through insulated
pipelines.

Gujarat Technological University 2020-2021 Page 190




Vishwakarma Yojana: Tenarang Village, Surat District
WORKING PRINCIPLE

In a typical solar water heater, water is heated by the solar thermal energy absorbed by the
collectors. The hot water with lower density moves upwards and cold water with higher density
moves down from the tank due to gravity head. A typical 100 liters insulated tank with a 2 m?
collector area, will supply water at a temperature of 60 - 80°C.

Table 53 HEATING CAPACITY OF COLLECTORS AS PER AREA

CAPACITY (in L/day) COLLECTOR AREA (in sq.m.)
(RECOMMENDED)
100 2
200 4
300 6
500 8
1000 16

e COST ANALYSIS

A house is considered to have five persons, typically requiring 20 liters of water for per person
per bath per day

Requirement of water for five persons per bath per day=100 litres

To fulfill the requirement of hot water for five person electric geyser is in use.

Recommended capacity of Geyser to satisfy five persons for bath=35 litre

Energy required by Geyser = 3kWh

Energy required to for heating of water to 60°C Time takes for 3kW, 35 litres Geyser to heat the
water to 60°C = 35 minutes

Therefore, energy required to heat the water to 60°C = 35/60 x 3kWh = 1.75 kWh = 1.75 unit
Therefore, energy required to heat the water in one day = 1.75 unit per day

Energy required per day for heating of water without Solar water heater = 1.75 unit per day
Since billing is being done on the monthly basis, energy required per month for heating of water
without solar water heater = 1.75%30 units = 57 units per month

Cost of 57 unit in one month =57 * 4.5 = 256.5

Annual cost = 3078 (which is totally saved by solar powered system)

Total installation cost = 7000

Payback period = 2years 3 months

CONCLUSION

As a closure to this project, Solar Water Heater is one of the most beneficial method for heating
shower water. And this is a great opportunity for villagers to reconsider their way of living and to
adapt to this new technology that will save them great deal of money that can be used in other
important things

As for the financial analysis, the investment amount was calculated and it is very convenient for
the villagers since the value of the FPC can last up to 20 years. Even if something wrong
happened within the system it can be easily fixed, since it is not a complicated design, and the
maintenance fee is low. As for the future plans, | hope that this model satisfies the villagers and
proves to be economically and environmentally useful for them.
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13.1.8 Electrical Design 2
DESIGN OF BIOGAS GENERATOR

As the demand for the world’s fuel increases, their prices rise. Renewable sources of energy
often offer the most potential energy conservation and development options for the future.
Biomass refers to the different forms of organic matter including crop residues, agro-industrial
by products, urban and municipal wastes, and animal dung. This may be transformed by
physical, chemical and biological processes to bio-fuels.

COMPONENTS

DIGESTER

A fixed-dome type small scale digester comprises of a closed, dome-shaped digester with an
immovable, rigid gas-holder and a displacement pit, also named ‘compensation tank'. The gas is
stored in the upper part of the digester. This is the reservoir of organic wastes in which the
substrate is acted on by anaerobic microorganisms to produce biogas.

R | W,
Fig 86 DIGESTER NECK
GAS HOLDER

It can be said as an area where the biogas is stored under pressure and can be tapped off.
Depending on the need and the capacity, different types of biogas plants have different
gasholders. A fixed-dome gas-holder can be either the upper part of a hemispherical digester or a
conical top of a cylindrical digester. In a fixed-dome plant the gas collecting in the upper part of
the dome displaces a corresponding volume of digested slurry.

DISPLACEMENT TANK / SLURRY OVERFLOW (method of removing fully digested
slurry and prevention of over pressurization of biogas)
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Mixing tank ~ Dome shaped gas holder
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Fig 87 BIOGAS GENERATOR

e GAS TURBINE
A gas turbine is a combustion engine that can convert natural gas or other liquid fuels to
mechanical energy. This energy then drives a generator that produces electrical energy.

Combustion
e GENERATION o Somprreses St
If the daily amount of available dung (fresh '
weight) is known, gas production per day in

Turbine

tropical ~ countries  like India  will |
approximately correspond to the following - -
values:

1 kg cattle dung - 40 liters (0.04 m3) biogas

1 kg buffalo dung - 30 liter (0.03 m?) biogas

1 kg pig dung - 60 liter (0.06 m3) biogas

1 kg chicken droppings - 70 liter (0.07 m?3)
biogas _ _ Fig 88 GAS TURBINE

1 kg human excreta — 20-70 liter (0.02-0.07 m?) biogas

The average calorific value of biogas is about 21-23.5 MJ/m3, so that 1 m3 of biogas corresponds
to 0.5-0.6 | diesel fuel or about 6 kWh .

Small biogas turbines with power outputs of 30-75 kW.

With 1000 tonne of input / year,

e average biogas produced in a year is 47000 ms.

e average electrical power is 178600 KWh

USAGE OF EXTRA BIOGAS -

e After biogas is captured, it can produce heat and electricity for use in engines, micro turbines,
and fuel cells. Biogas can also be upgraded into bio methane, also called renewable natural
gas or RNG, and injected into natural gas pipelines or used as a vehicle fuel.

¢ Raw Biogas and Digestate
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e Renewable Natural Gas
e Compressed Natural Gas and Liquefied Natural Gas

USAGE OF EXTRA ELECTRICITY -
e Can be sold to electrical companies.
e Orused in other village works such as agriculture farming, cattle farming

Electrification of whole village can be done for a year period as extreme quantity of biomass
availability makes it easy and efficient.

BENEFITS

e Biogas generators provide a safe and cleaner way of storing excreta and subsequently bring
about related advantages linked to safe sanitation.

Simple design and maintenance.

Lower operating costs and longer life span.

Reduces greenhouse gases.

Increases family income by selling supplemental electric energy to the electric power grid.

13.1.9 Electrical Design 3
FOOTSTEP POWER GENERATION USING PIEZO-ELECTRIC

SENSORS

Electrical energy is generated by the footstep taken by
the peoples as a result of walking. It is a fact that large
amount of energy is lost by each person during routine
walk which is the main source for this system.

PIEZO-ELECTRIC EFFECT AND MATERIALS
Piezoelectric Effect is the ability of some piezoelectric
materials (such as quartz, topaz) to generate an
electrical charge in feedback to the mechanical stress.
Piezoelectricity has both direct and converse effects

i.e. mechanical stress results in AC voltage Fi 89 PIEZO ELéCTRIC TILE
generation and vice-versa.

COMPONENTS

ARDUINO UNO

The Arduino MCU is there to provide control over various
parts of the proposed system. The MCU upon getting
successful authentication signal from the RFID module,
relays power from Storage Device to the particular individual.
The MCU also displays the remaining charge and Time a user
has got based on the capacity of the rechargeable battery.

Fig 90 ARDUINO UNO
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PIEZO-ELECTRIC SENSOR

Piezoelectric Sensor uses piezoelectric effect to measure pressure or mechanical energy by
converting all of it to electrical energy signals. A Piezoelectric tile is a tile of dimension 25 cm x
30 cm. The thickness of the tile is 0.9 mm. On this tile 16 piezoelectric sensors are installed. The
output power from a single piezo sensor is remarkably low therefore a combination of few Piezo
sensors is used.

ELECTRICAL POWER FROM ONE PIEZO SHEET

Assuming that we stretch a PSI-5A (1.5" x 2.5" x .0075") sheet to 500 micro strains quasi
statically at a frequency just below its fundamental longitudinal resonance of 15 KHz, and that
we collect 100% of the stored electrical energy at its height twice per cycle we would get
approximately 9 watts of electrical power from the sheet. The mechanical energy input under
these assumptions would be in excess of 100 watts. Resonant designs can be considerably more
efficient.

ELECTRICAL POWER FROM A TYPICAL PIEZO BENDER ELEMENT

A "Double Quick Mount" bending element bolted to a rigid surface provides a convenient
demonstration of a cantilever mount generator. Applying 80 gram force to its tip at a frequency
of 60 Hz produces an open circuit voltage of 15V peak between its two electrical leads. When
the leads are connected to a 8 Kohm resistive load, the output to the load is 5.3 Vrms,
representing a power output of 3.6 mW.

HIGHEST VOLTAGE AND FREQUENCY LIMIT TO DRIVE A PIEZO SHEET

For low frequency operation (0 to 5 KHz) a conservative recommendation for applied bi-polar
voltage for a .0075" thick single sheet of PSI-5A ceramic is £90 volts. Voltage applied in the
poling direction only can be raised up to ~300 volts and has a thickness mode vibration in the
neighborhood of 13 MHz and a planar dilatation mode at around 14 KHz. At ultrasonic
frequencies large surface area parts draw considerable current and resistive heating of the
electrodes becomes the limiting factor.

CALCULATIONS

Power generated varies with different steps in piezoelectric array that is used. Based on practical
results voltages obtained are:

e Minimum voltage = 1V per step

e Maximum voltage = 8V per step

Considering average weight as of the person stepping on the system to be 53 Kg the average
calculation is:
e Steps are required to increase 1 V charge in battery = 700

To increase 12 V in battery:

Total steps needed = (12 x 700) =8400 steps

Considering the implementation of this system in places like schools, colleges and places of
gathering where footsteps as source is easily available, if:

e Time required for 2 steps is 1 second

e Time required for 8400 steps = 8400/(60 x 2) = 70 minutes
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According to a case study, when a piezo electric tile is used for flooring purposes then each slab
is capable of producing 2.1 watts/hour in a football area if the stepping rate is 4-10seconds.
Based on tests, it was found that walking 5 hours will generate enough electricity to light a bus
stop continuously for over 12 hours.

BLOCK DIAGRAM

e Zero side effect on human body.

e Can be easily used in roadways,
public places or area with ':>
frequent locomotion. g

e Easyto install.

e The output is proportional to
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Fig 91 Block Diagram
13.2 Reason for Students Recommending this Design

e Villagers Recommendation

e According to Situation in COVID-19

e As per gap analysis

e Vertical farming due to economic growth of village.

e Lake beatification for recreational area.

e Public latrine as per gap analysis.

e Clinic there is no PHC/medication facility near 23 km.

e Library designed because of COVID-19 pandemic, there is no supplement of newspaper.

13.3 About designs Suggestions / Benefit of the villagers

e Economic profit
e Villagers facility
e Reduce manpower
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14 Technical Options with Case Studies

14.1 Civil Engineering

14.1.1 Advanced Earthquake Resistant
Abstract

The field of Earthquake Engineering has existed in our country for over 35 years now.
Indian earthquake engineers have made significant contributions to the seismic safety of several
important structures in the country. However, as the recent earthquakes have shown, the
performance of normal structures during past Indian earthquakes has been less satisfactory. This
is mainly due to the lack of awareness amongst most practicing engineers of the special
provisions that need to be followed in earthquake resistant design and thereafter in construction.
A workshop was conducted at IIT Kanpur to discuss the role of earthquake-resistant construction
in Civil Engineering curriculum. The workshop also discussed the avenues for dissemination of
this knowledge to the students, practicing engineers and other people. In this paper, the main
recommendations of the workshop and an action plan that can be implemented in the next few
years have been described.

Introduction

Formal activities in the field of Earthquake Engineering in the country were started in
the late fifties at the University of Rookie (UOR). The first Indian code was published by the
Bureau of Indian Standards in 1962. Since then, Indian earthquake engineers have handled
numerous prestigious and challenging projects in high seismic regions of the country. However,
it has often been felt that an average civil engineer in the country even today looks at earthquake
engineering as an area of super-specialty to be handled only by researchers and professors. The
cause of earthquake-disaster mitigation through constructions that can appropriately withstand
earthquakes, can be achieved only when the professional civil engineers in India take it upon
themselves to ensure earthquake-resistant constructions.

A typical undergraduate civil engineering curriculum in the county does not include any
coverage of earthquake engineering; the situation is no different in most other countries of the
world. Even at the post-graduate level, only a small fraction of structural engineering students
gets a chance to study earthquake engineering and design. This results in most civil engineers not
receiving any formal training in earthquake engineering during the undergraduate or
postgraduate studies. This needs to be corrected for a country like ours with an enormous
earthquake problem.

A three-day workshop was held at the Indian Institute of Technology Kanpur during 10-
12 October 1996 to discuss all aspects related to earthquake resistant construction in civil
engineering curriculum. The questions that prompted this workshop include:

1. Should we continue to let earthquake-resistant constructions to be handled by specialists
only, or should an average civil engineer responsible for construction be expected to know
about appropriate earthquake technology for day-to-day constructions?

2. Should earthquake-resistant construction be taught as a separate subject in the engineering
curriculum, or should the topics related to earthquake engineering be merged with the
existing courses? For instance, it may be more effective to teach students about ductile
detailing of reinforced concrete structures in the regular design course on reinforced
concrete, than covering all aspects of earthquake engineering in one single course.
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3. Should earthquake engineering maintain an identity outside the normal civil engineering
industry or become a part of civil engineering industry itself?

4. .How best to achieve the following goal: professional civil engineers should be able to
ensure earthquake-resistant constructions without seeking help from “earthquake engineering
experts," particularly for the run-of-the-mill constructions.

As a preparation towards this workshop, two questionnaires were sent to all engineering
colleges in the country. These questionnaires solicited information from the colleges, regarding:
(@) state of teaching curriculum at undergraduate as well as at graduate levels vis-a-vis
earthquake-resistant constructions, and (b) profile of faculty members, having expertise in
earthquake-resistant constructions or interested in developing expertise in earthquake-resistant
constructions. Responses received during this survey were made available to the workshop
participants in the form of a directory.

To ensure a holistic approach to addressing the above questions, a very broad agenda was
prepared for the workshop. Most of the time during the workshop was spent in across-the-table
discussions. Participation was by invitation. This paper gives a summary of the discussions and
recommendations made during the three days of deliberations.

14.1.2 Seismic Retrofitting of Buildings

Seismic Retrofitting Techniques are required for concrete constructions which are
vulnerable to damage and failures by seismic forces. In the past thirty years, moderate to severe
earthquakes occurs around the world every year. Such events lead to damage to the concrete
structures as well as failures. Thus the aim is to focus on a few specific procedures which may
improve the practice for the evaluation of seismic vulnerability of existing reinforced concrete
buildings of more importance and for their seismic retrofitting by means of various innovative
techniques such as base isolation and mass reduction. So Seismic Retrofitting is a collection of
mitigation technique for Earthquake engineering. It is of utmost importance for historic
monuments, areas prone to severe earthquakes and tall or expensive structures.
Keywords: Retrofitting, Base Isolation, Retrofitting Techniques, Jacketing, Earthquake
Resistance

Introduction to Seismic Retrofitting Techniques:

Earthquake creates great devastation in terms of life, money and failures of structures.

Upgrading of certain building systems (existing structures) to make them more resistant to
seismic activity (earthquake resistance) is really of more importance.

Structures can be

(a) Earthquake damaged,

(b) Earthquake vulnerable

Retrofitting proves to be a better economic consideration and immediate shelter to problems
rather than replacement of building.

1.1 Seismic Retrofitting of Concrete Structures:

Definition: It is the modification of existing structures to make them more resistant to seismic
activity, ground motion, or soil failure due to earthquakes. The retrofit techniques are also
applicable for other natural hazards such as tropical cyclones, tornadoes, and severe winds from
thunderstorms.
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1.2 Need for Seismic Retrofitting:

To ensure the safety and security of a building, employees, structure functionality, machinery
and inventory Essential to reduce hazard and losses from non-structural elements. Predominantly
concerned with structural improvement to reduce seismic hazard. Important buildings must be
strengthened whose services are assumed to be essential just after an earthquake like hospitals.

1.3 Problems faced by Structural Engineers are:
Lack of standards for retrofitting methods — Effectiveness of each methods varies a lot depending
upon parameters like type of structures, material condition, amount of damage etc.,

1.4 Basic Concept of Retrofitting:
The aim is at: Up gradation of lateral strength of the structure Increase in the ductility of the
structure Increase in strength and ductility

Classification of Retrofitting Techniques:

Adding Shear Addinf Jacketting of
Wall Infill Wall Beam

l Adding Wing l Jacheting of

lAdding Bracing Wall Cloumn

Jacleting og
all Thichening ass Reduction Beam-Column
Joints

Individual

Base Isolation

Strenghing of
Mass Dampers

Footings

https://theconstructor.org/concrete/seismic-retrofitting-techniques-concrete-structures/11767/

Fig 92 Classification of Retrofitting Techniques
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2.1 Adding New Shear Walls:

Frequently used for retrofitting of non-ductile reinforced concrete frame buildings.
The added elements can be either cast-in-place or precast concrete elements.

New elements preferably be placed at the exterior of the building.

Not preferred in the interior of the structure to avoid interior moldings.

14.1.3 Advance Practices in Construction field in Modern Material, Techniques and
Equipment’s

The construction industry is repeatedly criticized for being inefficient and slow to innovate. The

basic methods of construction, techniques and technologies have changed little since Roman

times. But the application of innovation in the construction industry is not straight forward.

Every construction project is different, every site is a singular prototype, construction works are

located in different places, and involve the constant movement of personnel and machinery. In

addition, the weather and other factors can prevent the application of previous experience

effectively. The term ‘'advanced construction technology' covers a wide range of modern

techniques and practices that encompass the latest developments in materials technology, design

procedures, quantity surveying, facilities management, services, structural analysis and design,

and management studies. Incorporating advanced construction technology into practice can

increase levels of quality, efficiency, safety, sustainability and value for money. However, there

is often a conflict between traditional industry methods and innovative new practices, and this is

often blamed for the relatively slow rate of technology transfer within the industry. The adoption

of advanced construction technology requires an appropriate design, commitment from the whole

project team, suitable procurement strategies, good quality control, appropriate training and

careful commissioning. Advanced construction technologies are commonly described as

including (amongst many others) advanced forms of:

3D printing.

Materials.

Building information modeling (BIM).

Cladding systems.

Computer aided design and computer aided manufacturing (CAD/CAM).

Computer numerical control.

Construction Innovation Hub.

Construction plant.

Modern methods of construction.

Modular construction.

Offsite manufacturing.

Prefabrication and preassembly.

Research and development.

Site investigations and surveying.

Substructure works.

Water engineering.

Temporary works.

Smart technology.

Robotics.

GPS controlled equipment.
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14.1.4 Engineering Aspects of Soil mechanics - Environmental Impact Assessment

Soil mechanics is a branch of soil physics and applied mechanics that describes the
behavior of soils. It differs from fluid mechanics and solid mechanics in the sense that soils
consist of a heterogeneous mixture of fluids (usually air and water) and particles (usually clay,
silt, sand, and gravel) but soil may also contain organic solids and other matter Along with rock
mechanics, soil mechanics provides the theoretical basis for analysis in geotechnical engineering,
a sub discipline of civil engineering, and engineering geology, a sub discipline of geology. Soil
mechanics is used to analyze the deformations of and flow of
fluids within natural and man-made structures that are
supported on or made of soil, or structures that are buried in
soils Example applications are building and bridge
foundations, retaining walls, dams, and buried pipeline
systems. Principles of soil mechanics are also used in related
disciplines such as geophysical engineering, coastal - - :
engineering, agricultural engineering, and hydrology and soil
physics.

This article describes the genesis and composition of = &
soil, the distinction between pore water pressure and inter- —= i
granular effective stress, capillary action of fluids in the soil
pore spaces, soil classification, seepage and permeability,
time dependent change of volume due to squeezing water ) ) )
out of tiny pore spaces, also known as consolidation, shear ~ Fig 93 Example soil horizons.
strength and stiffness of soils. The shear strength of soils is @) Top soil and colluvium b)
primarily derived from friction between the particles and ~Mature residual soil c) young
interlocking, which are very sensitive to the effective stress. ~ residual soil d) weathered rock.
The article concludes with some examples of applications
of the principles of soil mechanics such as slope stability, lateral earth pressure on retaining
walls, and bearing capacity of foundations.

Silts, sands and gravels are classified by their
size, and hence they may consist of a variety of
minerals. Owing to the stability of quartz compared to
T other rock minerals, quartz is the most common
constituent of sand and silt. Mica, and feldspar are other

Wi

. "™ common minerals present in sands and silts. The
mineral constituents of gravel may be more similar to
that of the parent rock.

Fig 94 A phase diagram of soil

indicating the masses and The common clay minerals are montmorillonite or
volumes of air, solid, water, Spectate, illite, and kaolinite or kaolin. These minerals
and voids. tend to form in sheet or plate like structures, with length

typically ranging between 10—7 m and 4x10—6 m and
thickness typically ranging between 10—9 m and 2x10—6 m, and they have a relatively large
specific surface area. The specific surface area (SSA) is defined as the ratio of the surface area of
particles to the mass of the particles. Clay minerals typically have specific surface areas in the
range of 10 to 1,000 square meters per gram of solid. Due to the large surface area available for
chemical, electrostatic, and van der Waals interaction, the mechanical behavior of clay minerals
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IS very sensitive to the amount of pore fluid available and the type and amount of dissolved ions
in the pore fluid. The minerals of soils are predominantly formed by atoms of oxygen, silicon,
hydrogen, and aluminum, organized in various crystalline forms. These elements along with
calcium, sodium, potassium, magnesium, and carbon constitute over 99 per cent of the solid
mass of soils

14.1.5 Water Supply-Sewerage system-Waste Water- Sustainable development techniques

Abstract: An important part of the environmental degradation suered by the planet is caused by
the discharge of untreated or poorly treated wastewater. Industrial, urban, and agricultural
wastewater contain many different types of pollutants such as biodegradable and non-
biodegradable organic matter, suspended solids, turbidity, nutrients, heavy metals, pesticides,
pathogens, etc. All of the suppose a threat to the environment and human health, so the selected
treatment techniques must be adapted to their nature in order to optimize their removal. In
addition to efficiency, wastewater treatment methods must be sustainable, not only from an
environmental point of view, but also economically and ethically. As a result, no technological
dependence should be generated in less developed countries or communities. Therefore, this
Special Issue deals with improvements in various aspects of wastewater treatment including
different aspects of water treatment such as the development of mathematical models, the
application of life cycle techniques, or the experimental optimization of wastewater treatment
methods. Thirteen articles were accepted covering some of the most relevant fields of wastewater
treatment: activated sludge, nanoparticle treatment, constructed wetlands, energy—water nexus,
nutrient recovery, eco-friendly sorbents, and reverse 0Smosis.

Keywords: water treatment; activated sludge; modeling; constructed wetland; advanced
oxidation techniques; reverse osmosis; sorbents

The objective of this Special Issue “Sustainable Wastewater Treatment Systems” has been
to review the state-of-the-art of the latest advances in water management with an particular focus
on sustainable methods of disinfection, grey water, constructed wetlands, ponds, membranes,
reclaimed wastewater reuse, etc. Many submissions have been received with significant
contributions for the main topics of interest in our Special Issue. However, only 13 high-quality
papers were accepted after strict and rigorous review. In particular, these accepted papers mainly
focused on various perspectives such as innovative applications and research covering the
removal of nanoparticles, constructed wetlands, and microbial aspects of activated sludge,
adaptation to climate change in water-energy coupling, nutrient recovery from wastewater,
ecofriendly sorbents, advanced oxidation processes, membrane technology, and modeling in
reverse osmosis optimization.

https://wedocs.unep.org/bitstream/handle/20.500.11822/8465/-
Sanitation, wastewater management and sustainability From waste disposal to resource rec

overy-
2016sanitation wastewater management and sustainabilit.pdf?sequence=2&isAllowed=y
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14.2 Electrical Engineering
14.2.1 Design of Power Electronics converter

Nowadays, power electronic converters play an essential role in the majority of consumer
electronic devices and are widely used in industrial applications. Since most of these applications
are supplied through the AC grid, the use of rectifiers and DC-DC conveters are mandatory to
adapt the grid voltage to the application requirements.

The electrical devices used to convert an alternating-current (AC) to a direct-current (DC)
are known as rectifiers. So, the AC to DC conversion process is known as rectification.
Depending on the rectifier type and the input AC voltage, the output DC voltage can be variable
or not. Diode rectifiers make the output DC voltage to be input AC voltage dependent, while
active rectifiers maintain the output DC voltage constant.

Rectifiers convert AC side voltages and currents to DC side voltages and currents.
Depending on the rectifier type, the DC side voltage can be constant or AC input voltage
dependent. In this chapter, different rectifier topologies have been studied. For each converter,
analytical expressions for the estimation of the DC bus capacitor and power losses have been
presented. The main characteristics of the analyzed converters can be summarized as:

e The three-phase DFE rectifier is a unidirectional, cheap, simple and reliable converter. As
this converter does not provide any control over the output voltage, the DC side voltage is
dependent on the AC input voltage. Compared to VSC type rectifiers, the AC side current
waveform contains more harmonic components, which provoke heating and torque issues to
the generators in the AC side.

e Compared with the DFE rectifier, 2L-VSC requires controlled switching devices that
increase its complexity. However, the DC bus voltage controllability and the better AC side
waveforms quality have become this converter in one of the most used rectifiers in several
industrial applications.

e Multilevel converters overtake the 2L-VSC in terms of switch power losses, harmonic
distortion, applied voltage derivatives to the AC side generator and common mode voltage.
The 3L-NPC has become the preferred multilevel converter demonstrating a reliable and
efficient performance. As each leg is composed of four series connected switching devices,
the total DC bus voltage can be twice the DC bus voltage of the 2L-VSC. In consequence,
this converter is better suited for medium voltage than the 2L-VSC.

e The modular structure of the CHB makes possible the operation of the converter at high
voltages and the use of redundant modules leads to high reliability. Its main drawback is the
high number of capacitors it requires. Furthermore, as the CHB converter is composed of
single-phase HB converters, the second current harmonic component circulating through
their DC bus capacitors makes the required DC bus capacitor larger than that required by
three-phase converters.

14.2.2 Electronic Soft Starter for 1/3 Phase Induction Motor for Agriculture

An induction motor draws current more than the rated capacity during starting phase
which might damage stator windings of three phase induction motor. To avoid the problem of
high starting current, voltage is increased gradually from lower to higher level using smooth and
soft starters. A smooth and soft starter is employed in a three phase induction motor to eliminate
the surge in current and electromagnetic torque during starting. The surge in current and torque
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are eliminated temporarily using soft started at the time of starting. This in turn reduces the stress
applied on an electric motor and shaft attached with rotor. The soft starter also eliminates the
unwanted effects in electric cables and power distribution network. This paper provides a
detailed description of soft and smooth start to an induction motor. At the time of starting, an
induction motor draws significant amount of current from the supply and this drawn current is
higher than the rated current of three phase induction motor. The motor reaches the full rated
speed instantaneously as soon as the voltage is applied. The smooth start of three phase induction
motor is based on the delay angle of TRIAC circuit. The firing angle is delayed during starting
and delay angle reduces as the motor picks up the speed. The firing delay angle is further
reduced to zero when motor reaches full speed. This proposed technique provided reduced
voltage at the time of starting and full rated voltage when motor reaches full speed. Due to
proposed technique, motor starts at a slow speed and gradually increases to full rated speed. By
using soft starters, performance of induction motor is improved and it also improves load torque
characteristics.

The ac motor starters are increasingly becoming popular due to its controlled soft-starting
capability. The ac motor starter provides limited starting current and hence conventional
electromagnetic line starters and reduced voltage starters are replaced with ac motor starters.
Thyristor-based soft starters have many desirable properties and provide a viable solution to
starting problems in three phase induction motors. These power semiconductor based starters are
cheap, simple, and reliable and occupies less volume. The power density of these soft starters is
also very high. A three phase induction motor produces electromagnetic torque on its shaft but
initial switching instants of all three phases to the supply produces pulsations on the
electromechanical torque when it is controlled by a direct- online starter. These severe pulsations
in electromagnetic torque might cause shocks to the shaft and hence to the driven equipment.
These pulsations might damage mechanical system components, such as shafts, couplings and
gears etc. The electromagnetic torque pulsations also causes long term effects on various
mechanical system components if the strength of materials is exceeded which might lead to
fatigue also. The reduced voltage starting by soft starters eliminates stress from the electrical
supply and it also reduces the possibility of voltage dip and brown out conditions. Soft and
smooth starters provide smooth acceleration of rotor of three phase induction motor. Reduced
voltage starting reduces high amount of starting torque applied on the shaft and therefore
eliminates the shock on the driven load. An instantaneous high amount of starting torque can
cause a jolt on the conveyor which can damage products, pump cavitation and water hammer in
pipes. Therefore, a soft starter ramps up the voltage applied to the motor from the initial voltage
to the full voltage. The voltage is initially kept low to avoid sudden jerks during the start. The
voltage and torque increases gradually so that the induction motor starts to accelerate. This ramp
up voltage provides sufficient torque for the load to accelerate gradually and hence mechanical
and electrical shocks are minimized from the system, The voltage supplied to stator windings are
adjustable and it has ramp characteristics.

A soft starter provides reduced voltage to stator windings of three phase induction motor
by controlling the acceleration of an electric motor. A three phase induction motor is a self-
starting motor and electromagnetic torque is produced due to an interaction between revolving
magnetic field around rotor and rotor current. Initially during starting, a rated voltage is applied
which causes high current to flow through stator windings. Now this high current is greater than
the rated current which can cause heating of the stator windings and eventually damaging the
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insulation applied on stator windings. To avoid the problem of high starting current, there is a
need of motor starters in an electric motor. The motor can be started in three ways. Firstly by
applying full load voltage i.e. direct on line starting. Secondly, by applying voltage gradually
using star-delta starter and soft starter. Thirdly, by applying part winding starting i.e.
autotransformer starter. A soft starter provides reduced voltage and hence reduced torque on
electric motor. A soft starter comprises of solid state devices like thermistors. The supply voltage
to the motor is controlled by power semiconductor devices like thermistors. In a three phase
induction motor, the torque is proportional to the square of the starting current which in turn, is
proportional to the applied voltage. The starter works on the principle described above.
Therefore, the torque and the current can be controlled by applying the reduced voltage at the
time of starting of an electric motor. The two types of control are possible using soft starter. The
first one is open loop control and second is closed loop control. In an open loop control, a start
voltage is applied with time. This start voltage is applied irrespective of the current drawn or the
speed of the motor. For each phase, two SCRs are connected in antiparallel direction and SCR
are initially started at a delay angle of 180 during respective half wave cycles. Each SCR
conducts in each half cycle. This delay is reduced gradually with time when applied voltage
reaches to the full supply voltage. The reduced voltage ramps up to the full voltage and
simultaneously, the firing angle is reduced from 180 to 0 . This type of system is known as time
voltage ramp system. This method has a drawback that it cannot control the acceleration of
motor. In a closed loop control, any characteristic of the motor is monitored for the desired
response. The starting voltage is modified depending on required motor current or motor speed.
The current in each phase is monitored properly and time voltage ramp is stopped when current
in each phase exceeds a certain set point. The supply voltage applied to stator windings of three
phase induction motor is controlled by controlling the conduction angle of SCRs. A soft starter
basically comprises of two anti-parallel SCRs in each phase of three phase induction motor.
There are total six SCRs required for all three phases for smooth acceleration of electric motor.
These SCRs are power semiconductor devices which normally are in OFF state but these SCRs
starts to conduct when firing signals are given to them and hence allows voltage and current to
pass through them.

An effective and efficient technique has been presented in this paper which provides
reduced voltage and reduced current at starting and at the same time, a control in an
electromagnetic torque is also obtained. The motor torque is varied according to load torque and
acceleration is maintained constant over the entire starting period with the help of this technique.
The proposed approach eliminates shaft torque pulsations at the time of starting. The starting
current is reduced significantly with the use of soft-starter circuit. The soft starter also eliminates
the starting losses in the motor and hence it results in increased life and increased efficiency of
an electric motor. It is found that the heating losses are reduced by 50% when soft-starters are
employed during starting of three phase induction motor.

14.2.3 Advanced Wireless Power Transfer System

The Transfer of electrical power in reliable and efficient way is always challenging for
the designers and engineers. Presently all electrical power from the generating stations to the
distribution station is transferred by the uses of wires and underground cables. One of the major
issues in these types of systems is the losses due to resistance of the material. Generally the
percentage of loss of power during the transmission and distribution is 26%. In modern

Gujarat Technological University 2020-2021 Page 205




Vishwakarma Yojana: Tenarang Village, Surat District

technology the use of portable device has increased such as mobile robots and electric vehicle.
Mobility is the main concern of these equipment i.e. they are not connected to the main source of
power. All these problems are the main motivation for researchers. Nikola Tesla was the first
who introduce the concept of wireless power transfer. But this technology from the time of Tesla
is underdeveloped due to lack of funding and technology .But research from past few years has
always going on and recent development has been observed in the field . Wireless power transfer
can be achieved by several methods. Here we discussed few methods such as induction coupling,
resonating coupling, LASER technology for electrical power transfer.

e After the immense research in electromagnetic field by many pioneers and development of
electromagnetic induction law by Michael Faraday which gives the basis of wireless power
transfer.

e In 1891 Nikola Tesla was the first pioneer who started working on wireless power transfer
system in his “experimental station” at Colorado, by using Tesla coils.

e Tesla want to develop a wireless power system that is capable of transmitting power over
long distances. He proposed many such systems.

e Nikola Tesla successfully lighted a small incandescent lamp by means of a resonant circuit
grounded on one end. The lamp is lighted by the current induced in the coil.

e Wardenclyffe tower was also designed by Tesla for Trans-Atlantic wireless telephone and
also for demonstrating wireless electrical power transmission.

e In 2008 the wireless power consortium was established to connect all manufactures its Qi
inductive power standard enable wireless power charging and powering of portable devices
of capacity up to 5W with separation distance 4cm.

e In recent years the research on microwave and LASER wireless power transmission system
such as solar power satellite has increased.

e Energy harvesting also called power harvesting which is the conversion of ambient energy
from environment to electric power which mainly used to power mini watts wireless
electronic devices .The ambient energy is produce from stray electric or magnetic field or
radio waves.

INDUCTIVE COUPLING

This type of WPT is simply based on inductive coupling between two coils. This is a type
of near field technique measuring with appliance near the source. It is generally based on the
principle of mutual induction, where two coils are placed vicinity to each other and there is no
physical connection between these two coils. The simplest example is transformer where the
transfer of energy takes place due to electromagnetic coupling.

Each of these coils connected without wires and it has been an important and popular
technology to transfer power without wires because of its simplicity and reliability. Based on this
technology there are various application device has been already made including electric brush
and charging pad for cell phones or laptop. But this kind of method also have some limitation i.e.
the range can be very less up to few cm and separation distance is very less than the coil
diameter.
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MAGNETIC RESONANCE COUPLING WPT

This is also one of the important method for transferring power based on near field
technique. It generally overcome the disadvantage of upto some extent which arise in non-
resonant inductive coupling. This type of coupling used the concept of resonance. At resonance
we know that natural frequency and excitation frequency are same. This leads to the maximum
amplitude that means a maximum amount of energy is transferred between two coils. Here the
receiver and transmitter coils are tuned to be at same resonant frequency .This allow us to
transfer significant amount of power by increasing distance between coils. These type of system
are used for building mid-range power transfer. Mid-range can be specified by distance up to 10
times the diameter of the transmitting coil. Magnetic resonance coupling have several advantage
such as efficiency increases with decrease in the radiation and power loss and range can be
increase upto some meter and it is directional. The mainly disadvantage is that selection of
resonance frequency which tunes with the natural frequency and it cannot be used for long range
application.

MICROWAVE WPT

This is one of the type of far-field technique of WPT which have range up to KM, with
power transfer up to MW. This method uses microwave frequency ranging from 1GHZ to
1000GHZ generated from the microwave generator. First the microwave is generated by
microwave generator which pass through the coax-waveguide adapter to the waveguide
circulator .Then a tuner and directional coupler are used to separate wave according to their
propagation direction. Then they are transmitted through antenna. At the receiver terminal, a
receiver antenna receives which pass through a low pass filter to finally produce DC power.
Based on microwave WPT system the present application is solar power satellite. Advantages of
microwave WPT are that it is used for several KM range with transferring high amount of power.
Disadvantage are generally that the radiation effect to human beings from the microwave
electromagnetic radiation.

LASER WPT

This is also one of the types of far- field technique, where the power is transmitted
through LASER beams. For power transmission firstly the electrical energy is converted to high
LASER beams and at receiving side, these LASER beams are converted to electricity by using
photo voltaic cells. This type of WPT has several disadvantage i.e. why it is not used for
electrical power transmission because LASER beams can easily harms human being if they cut
LASER beam path. Therefore these are generally used for military weapon development and
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14.2.4 Industrial Temperature Controller

As the name implies, a temperature controller is an instrument used to control
temperatures, mainly without extensive operator involvement. A controller in a temperature
control system will accept a temperature sensor such as a thermocouple or RTD as input and
compare the actual temperature to the desired control temperature, or set point. It will then
provide an output to a control element.

A good example would be an application where the controller takes an input from a
temperature sensor and has an output that is connected to a control element such as a heater or
fan. The controller is usually just one part of a temperature control system, and the whole system
should be analyzed and considered in selecting the proper controller.

There are three basic types of process controllers: on-off, proportional and PID. Depending upon
the system to be controlled, the operator will be able to use one type or another to control the
process.

On/Off temperature Controller

An on-off temperature controller is the simplest form of control device. The output from
the device is either on or off, with no middle state. An on-off controller will switch the output
only when the temperature crosses the setpoint. For heating control, the output is on when the
temperature is below the setpoint, and off above setpoint.Since the temperature crosses the
setpoint to change the output state, the process temperature will be cycling continually, going
from below setpoint to above, and back below. In cases where this cycling occurs rapidly, and to
prevent damage to contactors and valves, an on-off differential, or "hysteresis,” is added to the
controller operations.

This differential requires that the temperature exceed setpoint by a certain amount before
the output will turn off or on again. On-off differential prevents the output from “chattering" or
making fast, continual switches if the cycling above and below the setpoint occurs very rapidly.
On-off control is usually used where a precise control is not necessary, in systems which cannot
handle having the energy turned on and off frequently, where the mass of the system is so great
that temperatures change extremely slowly, or for a temperature alarm. One special type of on-
off control used for alarm is a limit controller. This controller uses a latching relay, which must
be manually reset, and is used to shut down a process when a certain temperature is reached.

Proportional Control

Proportional controls are designed to eliminate the cycling associated with on-off control.
A proportional controller decreases the average power supplied to the heater as the temperature
approaches set point. This has the effect of slowing down the heater so that it will not overshoot
the set point, but will approach the set point and maintain a stable temperature. This
proportioning action can be accomplished by turning the output on and off for short time
intervals. This "time proportioning” varies the ratio of "on™ time to "off" time to control the
temperature. The proportioning action occurs within a "proportional band" around the set point
temperature.
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Outside this band, the temperature controller functions as an on-off unit, with the output
either fully on (below the band) or fully off (above the band). However, within the band, the
output is turned on and off in the ratio of the measurement difference from the set point. At the
set point (the midpoint of the proportional band), the output on:off ratio is 1:1; that is, the on-
time and off-time are equal. If the temperature is further from the set point, the on- and off-times
vary in proportion to the temperature difference. If the temperature is below set point, the output
will be on longer; if the temperature is too high, the output will be off longer.

PID Control

The third controller type provides proportional with integral and derivative control, or
PID. This controller combines proportional control with two additional adjustments, which helps
the unit automatically compensate for changes in the system.

These adjustments, integral and derivative, are expressed in time-based units; they are also
referred to by their reciprocals, RESET and RATE, respectively. The proportional, integral and
derivative terms must be individually adjusted or "tuned" to a particular system using trial and
error. It provides the most accurate and stable control of the three controller types, and is best
used in systems which have a relatively small mass, those which react quickly to changes in the
energy added to the process.

Standard Sizes

Since temperature controllers are generally mounted inside an instrument panel, the panel
must be cut to accommodate the temperature controller. In order to provide interchangeability
between temperature controllers, most temperature controllers are designed to standard DIN
sizes.

The controller is one part of the entire control system, and the whole system should be analyzed
in selecting the proper controller. The following items should be considered when selecting a
controller-

Type of input sensor (thermocouple, RTD) and temperature range.
Type of output required (electromechanical relay, SSR, analog output)
Control algorithm needed (on/off, proportional, PID)

Number and type of outputs (heat, cool, alarm, limit)

14.2.5 Accident Alerts in Modern Traffic Signal Control System -Camera Surveillance

System

Road accidents and traffic congestion are the major problems in urban areas. Currently
there is no technology for accident detection. Also due to the delay in reaching of the ambulance
to the accident location and the traffic congestion in between accident location and hospital
increases the chances of the death of victim. There is a need of introducing a system to reduce
the loss of life due to accidents and the time taken by the ambulance to reach the hospital. To
overcome the drawback of existing system we will implement the new system in which there is
an automatic detection of accident through sensors provided in the vehicle.
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A main server unit houses the database of all hospitals in the city. A GPS and GSM
module in the concerned vehicle will send the location of the accident to the main server which
will rush an ambulance from a nearest hospital to the accident spot. Along with this there would
be control of traffic light signals in the path of the ambulance using RF communication. This will
minimize the time of ambulance to reach the hospital. A patient monitoring system in the
ambulance will send the vital parameters of the patient to the concerned hospital. This system is
fully automated, thus it finds the accident spot, controls the traffic lights, helping to reach the
hospital in time.

Automatic Incident Detection (AID) system, provides a new technical means for the
highway intelligent traffic management, improves the efficiency and reduces the work intensity
of the highway management department. This paper takes the French Citlog video traffic
incident automatic detection system for the technical background, introduces the principle,
functions, technical characteristics and the preliminary project implementation plan of automatic
detection system.

In present days the rate of accidents can be increased rapidly. Due to employment the
usage of vehicles like cars, bikes can be increased, because of this reason the accidents can be
happened due to over speed. People are going under risk because of their over speed, due to
unavailability of advanced techniques, the rate of accidents can’t be decreased.

To reduce the accident rate in the country this paper introduces a optimum solution.
Automatic alert system for vehicle accidents is introduced; the main objective is to control the
accidents by sending a message to the registered mobile using wireless communications
techniques. When an accident occurs at a city, the message is sent to the registered mobile
through GSM module in less time. Adriano is the heart of the system which helps in transferring
the message to different devices in the system. Vibration sensor will be activated when the
accident occurs and the information is transferred to the registered number through GSM
module.

GPS system will help in finding the location of the accident spot. The proposed system
will check whether an accident has occurred and notifies to nearest medical centers and
registered mobile numbers about the place of accident using GSM and GPS modules. The
location can be sent through tracking system to cover the geographical coordinates over the area.
The accident can be detected by a vibration sensor which is used as major module in the system.

Whenever accident of vehicle is occurred then the device sends messages to given mobile
number. The proposed system deals with the accident alerting and detection. Arduino is the heart
of the system which helps in transferring the message to different devices in the system.
Vibration sensor will be activated when the accident occurs and the information is transferred to
the registered number through GSM module. Using GPS the location can be sent through
tracking system to cover the geographical coordinates over the area. The accident can be
detected by a vibration sensor which is used as major module in the system.
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15 Smart and/or Sustainable features of Chapter 8 & 13 designs,

Impact on society.

Observation and Brief write up
Various infrastructure facilities which we observed in Tenarang village are as below:-

Physical Infrastructure Facilities:
Houses

Communication Electricity
Drainage Line

Road Network

Drainage

Door to door garbage collection
Water supply system etc......

Social Infrastructure Facilities:
Aaganwadi

Socio-Cultural Infrastructure Facilities:
Panchayat bhavan
Community hall

Sustainable Infrastructure Facilities:
Street Light

Repair & Maintenance of Existing building:
The Provision shall apply to the Repair, Alteration, and change of occupancy, addition and
relocation of existing building and is to be maintained also.

Maintenance is required at a places such as,
Old panchayat bhavan
Water tank

Also we observed in Tenarang village are,

Nowadays villagers are faces the problem due to Covid-19.

We observed that villagers are using fertilizer randomly sometime fertilizer and pesticides
are creating bad effect on the crops.

Old panchayat bhavan need repair and maintenance.
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« Women need to be grown up their self.
« All farmers do not know about the latest technology of farming they done farm basied on old

technology.
« There was not basic facility of PHC.

How can be improved with small changes, Period —

a) Immediately, b) Within 1 year and, ¢) Long term (3-5 years) along with cost estimation:

Sr. No

Design Name

Period

Amount
Expenditure
(Rs)

Benefits

Sub-Dairy

Within 6 months

Rs.7,89,500/-

Milk dairy unit very useful
that you can produce more
than product such as milk,
cheese, butter and their
economics benefits.

Public latrine

1 year

Rs.5,42,910/-

To provide sustainable
sanitation facility & To
promotes Swachh Bharat
Yojana

Clinic

1-1.5 years

Rs.2,20,800/-

They can get the primary
treatment in the village and
also some dieses can detect
in primary health center, can
also be used for vaccination
of villagers.

Lake beautification

1.5 — 2 years

Rs.41,64,996/-

Villagers can have some fun
and also old aged people
can sit there and children
can play in the garden.

Library

1-2 years

Rs.3,22,154/-

Provide refreshment to the
village peoples. Children
can use library for good for
reading.

Bank

Within 1 year

Rs.10,82,218/-

Provide finance to farmers
and students. It will provide
banking facilities to
villagers.

Pucca House

3-5 years

Rs.10,39,430/-

Improves quality of life of
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villagers, provide facility
against water leaking due to
rain water from roof.

To increase and strengthen
the villager’s family bonds

8. Community Hall Within 1 year Rs.5,18,410/- | and _offers _ valuable
community info. To
increase and strengthen the
villager’s family bonds
It is sustainable way to

: ner ner n

9. Biogas Plant 2 years Rs.1,10,000/- ge _eat_e_ energy and a_ts
availability of cow dung is
plenty biogas is economical.
Providing  proper  Store
room, meeting room to

- Rs.1,26,600/- | conduct recreational

10. Gram Panchyat Within 1 year .
program , staff room with
good facilities such as
computer ,water closet.

11. Police station 1-1.5 years Rs.2,25,800/- Provide f?ellng of safety
amongst villagers.

Easy to recognize for

12. Entrance Gate Within 6 months Rs.3,88,7711 visitors  and improve
aesthetic view of village.

. i Development and cost
13 Hybrid streetlight In a week 300000 P
Effectiveness
Automatic Water
14 level Controller In a week 5000 Qfl‘;agcemem of  the
using GSM g
Replacement to Development and cost

15 LEDS In a week 50000 Effectiveness

16 FPC solar water In a week 10000 Develo_pment and cost

heater Effectiveness

17 Design of Biogas In a month 100000 Saw_ng of

Generator Environment and money
Footstep Power
18 Generation | K 1000 Physical Power Generation
Using piezo hawee With zero Pollution

Electric Sensors
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16 Survey By Interviewing With Talati And/Or Sarpanch
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17 Irrigation / Agriculture Activites And Agro Industry, Altenate
Technics And Solution

Farming methods have evolved massively over the years, from basic, hand-held tools to the
modern, sophisticated machinery we use today. Farmers are now embracing modernity, which
has enabled them to achieve the highest potential in whichever farming activity they choose to
undertake. Farming methods are increasingly becoming more refined, less manual, yields are
increasing, and it’s not uncommon to find beef poultry, beef cattle, and dairy cows on the same
farm. But what is causing these changes? The answer is simple. Technology!

Technological advancements have permeated every industry across the world and
agriculture is no exception. Nowadays, technology is significantly helping growers and farmers
in several ways, including precise forecasting, data-driven decision making, and more. The
changes have also resulted in a positive impact on the bottom line of most farmers and ultimately
led to improved accesses to food products, at reasonable prices. Let’s delve into the specific
ways in which technology has revolutionised agriculture.

1. Online resources

The proliferation of internet technology has dramatically offered farmers unprecedented
access to a wealth of valuable resources and tools to make farming easier. Notably, the internet
has innumerable production and planning tools to help them forecast future crops.Additionally,
the World Wide Web provides several farming forums that let them exchange ideas seek advice
and participate in insightful discussions. These forums offer robust support groups that can help
farmers without ever setting foot on the farm.

2. GPS

A few decades ago, the idea of tractors driving themselves on the farm was implausible.
However, the entry of GPS technology has completely changed everything. GPS provides
precise location information at any point near or on the earth’s surface. So, farming machines
integrated with GPS receivers can recognize their position within the farm and adapt their
operation to maximize their efficiency at that location.Now, tractors equipped with GPS
technology coupled with automatic steering systems are used to improve the placement of seeds
on the farm, thereby reducing wastes and costs. Additionally, GPS guided drones are
increasingly being used to perform tasks such as crop spraying, livestock monitoring and 3D
mapping.

The applications of GPS are many and transcend their usage in tractors. For example,
farmers can use a GPS receiver to detect preselected positions in a farm field for soil sample
collection. The selected soil samples are then analysed to generate a fertility map in a geographic
information system (GIS). Using the map, farmers can accurately prescribe the quantity of
fertilizer required for each sampled section of the farm field. After that, the farmer can use
Variable-rate technology (VRT) fertilizer applicators to distribute the precise amount of
fertilizers in the area.

3. Sensors
Sensors, like GPS technology, are increasingly being used by farmers to comprehend
their crops at a micro level, reduce environmental impacts, and conserve resources. Most of the
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sensing technologies used in precision agriculture provide critical data that helps farmers to
adapt their approaches to the changing environmental factors.

Location sensors use GPS satellites signals to ascertain longitude, latitude and altitude.
To effectively triangulate a position, a farmer should have a minimum of three satellites. Optical
sensors are also used in precision agriculture to aggregate and process plant colour and soil
reflectance data. More precisely, they are used to determine the organic matter, moisture content
and clay content in the soil.

Generally, sensors can monitor everything from soil temperature to humidity levels in
grain silos. Also, they can offer very critical knowledge of soil health. And importantly, sensor
technology helps farmers to use their irrigation waters more efficiently, minimising on wastage,
and lowering costs.

4. Mobile devices

As technology improves every day, mobile technology also has advanced, as evidenced
by the number of apps popping up. This development has significantly impacted every sphere of
life with agriculture too benefiting from the progress. The actual game changes have been mobile
applications. They have altered the lives of farmers and agricultural field holders, for the better.
Famers have access to several mobile apps that can help them to collect information on their
field farms, check the weather, and receive relevant updates.

With farmers getting insightful details from mobile apps, they are smoothly transitioning
from handling fields to creating farm maps and facilitating the use of drones. The software
behind the apps put them in the drivers' seat when managing everything from strategy
formulation to tracking progress.

5. Smart farming

When all the above technologies are merged, the resulting product will be a smart
farming system, often referred to as precision agriculture. Smart farming involves the
implementation of contemporary Information and Communication Technologies (ICT) into
agriculture, resulting in what is referred to as the Third Green Revolution. The revolution is
slowly taking over the agricultural sector through the joint application of ICT solutions such as
the Internet of Things (1oT), GPS, robotics, sensors and actuators, Big Data, Unmanned Aerial
Vehicles (UAVs, drones), precision equipment, plus much more.

Using irrigation as an example, we can demonstrate how different technologies are
combined to offer smart farming. Before watering the farm field, a farmer can mount a sensor on
an irrigator to assess the moisture level of the soil. The information obtained is then used to vary
the quantity of water required. Farmers can use drones to assess plant health and enable them to
take any corrective measures, where applicable. Similarly, smart farming techniques allow
farmers to monitor the individual needs of their animals better and regulate their nutrition
correspondingly, thereby averting disease and improving their health.Smart farming provides
farmers with limitless potential to deliver a more sustainable and productive output based on
field-generated data. Also, it gives farmers an added value through better and timely decision-
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18 Social Activities — Any Activates Planned By Students

In the activity we did in the village we taught the villagers about the importance of
Swachchhta and aware them about various schemes. We had around 10 students with us, to help
distribution of jute bags hand woven. We told them about that jute bag in the village to awaken
the villagers and maintain cleanliness. We also told the villagers not to use plastic bags as it
harms environment. We taught the villagers how to make use of hand sanitizers frequently in this
Covid situation. All students were divided into 5 teams, 2 of each so that we can cover maximum
area for distribution of jute bags. We had great experience doing this activity.

Some of photos we have collected:
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Fig 96 Village bag distribution
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19 Tenarang Village SAGY Questionnaire Survey form with the
Sarpanch Signature

+ WAB ADARSH GRAM YOIANA (SAGY) Baseline Household Survey Questionnaire

"W m_blg!— R 13. Principal Occupations in the Household
_i-‘" MWIV; v “Sometimes  [Newer | Livelihood ’ Tick of
’-&ﬂ)’ Other [Soap  [Other i applicable |
‘“ N Iarming on own | and
Befa: . ':9, Other {Soa)  |Other Sharecropping /Farmung | eased Land )
E_ltlnp ! Anirnal Busharedry o '
Pistculture ’
6. Une of Mosquito Net fishing
Children: Yes L Ba Adults: Yo / g Skified Wage Waorker b (;]
Unskilted Wage Wnrkr-r
7. Do members take Regular Physical Exercise .ll.mt-rl Fmployme nr n Govcrnmf-rnt i/ (l
. ) IY“RMG‘"““ | Other Exeranes Salaried I’mplo__vrgc_nt Private . \__ 'L/( l}
;I\r*. it Yoo/ Yoo M Yes / No V\_vamg” o o B 9(
e e/ erTres NG| Yo { No Other Artisan(mention) _
Other Trade & @_{J_Sln‘ci(_l‘l__.llloﬂ‘_
8. Consumpuon of Tnhacco
: | ankmp ‘ Chowmp, 14. Migration Status
A o - Oocs any member of the household raizrate for
Crleren e — ; Work: Yes / Ngtf Yes Entire Year [ Season..

Docs anyone below 18 years migrate for wore /

9 IHouse & Homestead Data
. C e/ Ne \Bwﬁocm, 7| 15. Agrizulture Inputs ( K") o
Tvpe Kuteha 7 se n),ngn f Wli, <| Do you use Chemical Fe-tili..rs /Mo
P. a—u ,'(c munity / Dpen Defecm,on Dn you usn Chemical Insecticides _iYes/Ma

ac ked to Nous: Coyered / Open / None ' ‘D" you use Chemical Weedicide  ives/tio
D you have Soil Health Card -VeilNo
Teri ation: M¢ »e/ Canal/ Tar‘m/ Borewell/Other

I B 2 or Sprinkler irrigation: Drip ,'Spnnkk" / N““

ste Jollection D;mrrit-e-p / Comimon Point / No,

. Collection System

od Land: [Kitchen Garden
o e/ No

™mpost Pit Biogas Plant:

26'v.gua's Growp7 Nane|Individual/ Group/ [ises |
c@[ z
10. Source of Water (Dmance}f om source in KM a] f M_@EL

‘CQ\—VL D_rstance ;

15 Agricuitural Produce in 3 normat year [Top 3)
"'Name | Unit : Quantity

1 M/ No !
.‘_., retres umry Water Tap IY93 7 No B - J 17, Livestock Numbers
rend Pump (Public / Private) Yes / No : i Eul_mk_s_ _

{Open Weli(Public / Private) Yes / No I : e ‘ Male Buna\o

iGiner (mention): "j ‘Buffalor ! Buffalo,_ | caives:

- - Goats/ Poultrw‘

11. Sourcz of Lighting and Puwer ) Sheep . | Ducks [ Pigs: B
[_E_f_c,—r_,lr:u[y Conrection to Household: Yps7 No J Anyother: Type Mo __ .
| Lighting: Eleseity/Kerosene/Sclar Power 1 Shelter fer Livestock: Pucca / Kutcha /Nane |

Average Daily Praductien of Milk(!.itJQSJE____ i

Mention if Any Other:
Cookr‘ng.WBioga s/Kerosene/Wood/Electricity

Mention If Ary Other:
¥ cooking In Chullah:‘Nyﬁal/ Smokeless
A

18, What z mes do Chnidren Play

2 1, olding {Acres) 19. Do children play musical instrument {mention)
Cultivable _—
. Area
N Uncultivable Schedule Filled By:
5 Area ) Principal Respondept: F\&CM‘

Date of Survey: 5/2)
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1, Ha“ washing

Always B SOMl"lln'I(". Never |
‘33)" Other {Soap  Jothor

After yue
of Touer

Befo . Knj T
E‘_ahnp- J

M) (Soan ’mhm

6. e of Mosquita Net

Chiidren: Yes / Do Adults: Yes e

7. Do members take Regular Physical Exerclse

' 7 YOga  [Games | other 1 xerenes
ia.*mu Yoo Lo ives L6

Yos / No
L e Berbes (| Yes /o
8. Consumpnun of Tobacco
| smoking i Clwwlm, )
AT — -
Ll en e —_—

9 House &. qu_'pm_:stead Data
v e weNe Mo GfRes ]
Tvie Kurcha ’\L'\Wl\(df% 1
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Swster Cg‘\ectlon System

coestord Land: !Kitchm Garden !

,EE' o et/ Na '
cmposi Pt Bipgas Plant:

-Sua'/ Groer] None (Individual/ Group,’m

10. Source of Water {Distance from source in KMs)
Sgurce of Water 7‘& __].. Dtstahce

* Leg Water at Honde At/ No
femiunity Water Tap [Yes / No

.mand Pump {Public / Private) Yes / No
.Dpen Wetl{Public / Private) Yes / No |
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11. Sourcz of Lighting and Puwer )
Eleciricity Connection ta Househald: Ye57/ No |
| Lighting: Electerciiy/Kerosene/Sclar Power !
TR

Mention if Any Other:
Cookmg J/b(/anoga s/Kerosene/Wond/Electrrclty

i

!

Menticn if Any Other: i

if cooking in Chullahy N@al[ Smokeless _J
w

2. Cultivabie
Area
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Area

/' SAAMSAD ADARSH GRAM YOJANA (SAGY) Baseline Household Survey Questionnaire

13. Principal Occupations in the Household
livelihood ) |Tiek i
H applicable |
!r arming on own | and o '
Shareeropping /T armug, | eased Land
Animnal Hushandry o

Pisriculture
fishing o ) .
Skilled Wage Worker b (;}
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Salaried Tmployment - Pt_‘l_v_ai?}eclgL N vl
Wi aving o B - :)J

Other Arman-(mcm-lon]
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14, Migration Status
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Work; Yes [ MplIf Yes Entire Year [ Season..

Does anyone below 18 years migrate for wors /

15. Agrizulture Inputs ( )(')

Do you use Chem:ca\ e-tilio_rs stir\la__._ )
Do you us=2 Chsmlcat Insectlcrd.es Yes/Fio -
Do you use Chemica! Weedicide ‘Yes/[-‘r )
ilizlg'ourhave Soil Health Card 'Yes/Mo

drrigation: Mc ne/ Canal/ Tank/ Borewell/Qther _
Drin or Sprinkler irrigation: Drip /Sprinkler / Mo~ e

16. Agricultural Preduce in a normal year (Tep 3)
f . Name | Unit | Quantity

C@f% 4_ ‘—..._‘t_ —

17. Livestock N umbers

E‘ows e I Buflocks: | Calves: __

| Female | Male Bufalo
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—
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Date of Survey: 3”2)
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ﬁum-d Adrrsh Gram Yojana (SAGY) Panc hayat Detuily Hurvu Ouestionnaire
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S_lunud Adarsh Gram Yolanu (SAGY) Panchuyat Detaits Sapves Questionmaire
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i . \davsh Gram Yojana (SAGY) Panchayat Det
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L
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M Gmall Muskan Gheewala <muskanmgheewala@gmail.com>

Development scenario of T enarang village,Olpad,Surat.

Muskan Gheewala <muskanmgheewala@gmail.com> Tue, May 25, 2021 at 7:17 PM

20 TDO-DDO-Collector email sending Soft copy attachment in the
report

To: ddo-sur@gujarat.gov.in, tdoolpad@gmail.com, collector-sur@gujarat.gov.in, gpdelasa-gj@gov.in
Cc: Vishwakarma Yojana <rurban@gtu.edu.in>

Respected Sir/Madam

We are the students of C.K. Pithawala College of Engineering
&Technology, Vesu, Surat affiliated with Gujarat Technological
University-GTU. GTU has been assigned to Vishwakarma Yojana-VY in
which students survey the various villages and Design various
amenities To Deliver them to them making them ideal for living a
better life as per requirements & village problem statements.

As a part of Vishwakarma Yojana guidelines, we have been asked to
inform all the respected officers about our project in which we will
shortly notify about Tenarang Village's profile of issues for
development and our final Report is also attached below & our design
work for them which is as below:

Amount
Sr. No Design Name Period Expenditure Benefits
(Rs)

Milk dairy unit very useful
in that you can produce
Rs.7,89,500/- more than product such as
milk, cheese, butter and
their economics benefits.

Within 6

1. Sub-Dairy months

To provide
sustainable sanitation
2. Public latrine 1 year Rs.5,42,910/- facility & To promotes
Swachh

Bharat Yojana
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They can get the primary
treatment in the village and
also some the disease can
detect in the primary health
center, can also be used for
vaccination of villagers.

3. Clinic 1-1.5 years Rs.2,20,800/-

Villagers can have some
fun and also old aged

4. Lake beautification | 1.5- 2 years Rs.41,64,996/- people can sit there and
children can play in the
garden.

Provide refreshment to the
village peoples. Children
can use library for good for
reading.

5. Library 1-2 years Rs.3,22,154/-

Provide finance to farmers
and students. It will
provide banking facilities
to villagers.

6. Bank Within 1 year Rs.10,82,218/-

Improves quality of life of
villagers, provide facility
against water leaking due
to rain water from roof.

7. Pucca House 3-5 years Rs.10,39,430/-

To increase and strengthen
the villager’s family bonds
and offers valuable
community info. To
increase and strengthen the
villager’s family

bonds

8. Community Hall | Within 1 year Rs.518,410/-

It is sustainable way to
generate energy and as

9. Biogas Plant 2 years Rs.1,10,000/- availability of cow dung is
plenty biogas is
economical.
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Providing proper
Storeroom, meeting room
10. Gram Panchyat | Within 1 year Rs.1,26,600/- to conduct the recreatu_mal
program, staff room with
good facilities such as
computer, water closet.
11. Police station 1-1.5 years Rs.2,25,800/- Provide a feellng of safety
amongst villagers.
- Easy to recognize for
Within 6 Rs.3,88,777/- | o J
12. Entrance Gate visitors and improve
months .. i
aesthetic view of village.
i ) Development and cost
13 Hybrid streetlight In a week 300000 .p
Effectiveness
Automatic Water
14 level Controller In a week 5000 Atlnllvancement Ofthe
using GSM village
Replacement to Development and cost
15 In a week 50000 .
LEDS Effectiveness
16 FPC solar water In a week 10000 Development and
heater cost Effectiveness
Deggnof Saving of Environment and
17 Biogas In a month 100000
money
Generator
Footstep Power Physical Power
Generation Using Generation With zero
18 piezo Electric Inaweek 1000 Pollution
Sensors
] DPR .pdf
8323 K

Best Regards,

Muskan Gheewala, Harshit Mehta (Civil Engineering) & Priyansh Jain
(Electrical Engineering)

U.G., Civil & Electrical Engineering

C.K. Pithawala College of Engineering &Technology, Vesu, Sura
Gujarat Technological University
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21 Comprehensive report for the entire village

CONCEPT

Vishwakarma Yojana is provides special scheme for development of village by GTU and
Government of Gujarat in which students work together and collect data and information regards
village development with the help of gram panchayat and stake holders.

Village have some basic facilities likes drinking water, drainage system, pucca road, and
other facilities like primary school, primary health center, community hall, library, public latrine
block, are sufficient so that village can develop. So, we will give proposal regarding sustainable
energy sources and solution related to infrastructure problems.

Efforts have been made in this project work to identify and plan some of the below
facilities for sustainable development of village and to meet need of future population.
Vishwakarma Yojana is one of the initiatives towards Rurbanisation that is village development
by the government of Gujarat, which was allotted as a real time situation type project provides to
GTU.

It is one of the strategies to reduce urban city pressure and lower the migration rate by
developing village with a “rural soul” but with all urban amenities that a city may have. In this
project the students meet the relevant citizens of village and survey the existing facilities.

Then design of the sustainable infrastructure which is to be modified is carried out for the
village. This includes implementation of engineering skills to prepare detailed project reports for
village as a part of the final year project work. By this project certain experiences recreates a real
work and need of application of an individual technical knowledge on any existing problems.
Based on survey we tried to give design of basic facilities to fulfill their needs.

By providing these basic facilities to village for reduce urban city pressure and decrease
migration rate, which is ultimate aim of Vishwakarma Y ojana.
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Tenarang Village, Olpad, Surat

i

Design Infrastructure — PUCCA HOUSE
Village —- TENARANG Village, Surat
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Tenarang Village, Olpad, Surat
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Plan

Design Infrastructure - COMMUNITY HALL

Village - TENARANG Village, Surat
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Tenarang Village, Olpad, Surat
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Design Infrastructure —- BIOGAS PLANT

Village - TENARANG Village, Surat
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Tenarang Village, Olpad, Surat

Design Infrastructure —- GRAM PANCHAYAT
Village - TENARANG Village, Surat
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Tenarang Village, Olpad, Surat

15
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Design Infrastructure — POLICE STATION
Village —- TENARANG Village, Surat
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Tenarang Village, Olpad, Surat

Design Infrastructure —- ENTRANCE GATE
Village - TENARANG Village, Surat

Gujarat Technological University 2020-2021 Page 235




Vishwakarma Yojana: Tenarang Village, Surat District

By providing this required facility to village, development and growth of village can be
possible. So ultimately migration rate and urban city pressure can be reduced and livelihood of
village dweller will increase

All the design which is given as above are very helpful for future development of village
and village people for their enhancement and prosperity. | admire these students to do work
related to civil engineering people and hope these works is help to improve and understand their
skills and make it even batter. | am sure they got deep knowledge about development of village
and various infrastructure facility design of village. Lastly, we all enjoyed the informational as
well as practical journey of civil engineering work.

Nodal Officer

Dr. Boski Chauhan

Civil Engineering Department

C. K. Pithawala College of Engineering & Technology

Prof. Hetal Jivanramjiwala
Electrical Engineering Department
C. K. Pithawala College of Engineering & Technology
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