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ABSTRACT 
 

 

“My vision for the country is to urbanize rural area. what is available in the 

cities must be available in the villagers.” 

The Government of Gujarat has launched “Vishwakarma Yojana: An Approach 

towards Urbanization” for development of villages which is implemented by 

“Gujarat technological University”. Vishwakarma Yojana would provide “Design to 

Delivery” solution for development of villages in ‘City’ areas. In this Project, we 

describe the ecosystem for a village and then map out an integrated design procedure 

for building an Ideal Village. We define an Ideal Village as a bundle of services 

which are delivered to its residents and businesses in an effective and efficient 

manner. Computing, communication and information technologies play a major role 

in design, delivery and monitoring of the services. The selected village is surveyed, 

data has been analyzed for the village and an Infrastructure facility has been found 

out by this Yojana with the help of UDPFI guidelines. 

We select the village Varnama as part of Vishwakarma yojana which is located in 

Vadodara taluka in Vadodara district. The Varnama village is 18km from Vadodara. 

Total population of Varnama as per census 2011 is 4251 and total families 951. The 

area of Varnama village is hectare is (approx.) 1761.79. Village consists of primary 

for class 1 to 8, lack of medical facilities and hospitals. Most of villages are occupied 

in agricultural activity for their livelihood. A pre-school is the basic necessity for a 

child to grow up and they have primary school but that is not in good condition. In 

this village they have good roads at some place but them. They all have sanitation 

facility but there is not so cleanness in Varnama village. Old gram panchayat in bad 

condition. Varnama has 24 hours electric facility. 

Houses have toilet facilities which are good for the health of people but here in this 

village it is not having the public toilets also which is dangerous for the village. In 

case of medical emergencies people of this village are abide to go some nearest 

hospital or public unit because there is no public health unit in this village. 

The design is to be providing in this village. There are two designs to be providing 

in village. Design of public toilet for their health and sanitization. Gram panchayat 

for their local use and it is need for villages, data has been analyzed for the village 

and an found out by this Yojana with the help of UDPFI guidelines. 

Key Words: 

Public toilet, Post office, Bank, Animal hospital, Primary school, Aaganwadi 
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Chapter-1 Ideal village visit from your District of Gujarat State 
 

 1.1 BACKGROUND 

The Virod village is located near Vadodara city. The village is located on national 

highway’s NH48. The major district Vadodara is located around 9 kms. 
 

The village’s major problem is open drainage in the village also dumping area is not 

available near by the village and sometimes the dirty water is supply in the village. 

The village has good approach road made of bitumen and c.c. both. The village is 

fulfilled with the agriculture activities. The transportation facilities are able. And the 

regularly trip made by local rickshaw and jeep to transport major city. 
 

The village consist 90,000 overhead tanks &30,000-liter capacity of underground 

sump. And handpumps are available in the village. The village has 1 health center. 

There are no private hospitals. The village has no a facility of ambulance (108) 

services. The village has one primary school and one higher secondary school. The 

village has three Aaganwadi. 

1.2 CONCEPT: IDEAL VILLAGE 
 

 

 

 

 

 

 

 

 

 

 

                                             Fig 1.1 Ideal village plan 

 1.2.1 OBJECTIVE: - 

• “Creation of infrastructure - connectivity, civic and social infrastructure along with 

provision of alternative Economy generation is the key pillars that the concept hinges 

on.” 

• Basic physical infrastructure – Water supply, Transport, Sewerage & Solid 

management should be the priority focus and be provided. 
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• Basic Social infrastructure – Health & Education facilities should be provided and 

ensure proper delivery of facilities to village dwellers. 

• Promote integrated development of rural areas with provision of quality housing, 

better connectivity, employment opportunities and supporting physical and social 

infrastructure. 

• Reduce migration from rural to urban areas due to lack of basic service and sufficient 

economic activities in rural areas. 

• Internal roads within village settlement, Efficient mass transportation system to 

improve connectivity between urban and rural areas, public transportation facilities 

that need to be developed like bus stops, transported protect. 

• Magnification of sanitation facilities that need improvement – sewerage and 

drainage line for household connection, door to door solid waste connection& 

dumping facilities. 

• Electricity connections like street lighting that is energy efficient &eco-friendly 

refurbishing of village lakes, water tanks and wells, construction of rain water 

harvesting structure for sustainable Development. 

 

 1.2.2 EXAMPLE/ LIVE CASES STUDIES OF IDEAL VILLAGE OF     

INDIA/GUJARAT 

1) Hiware-Bazaar, Maharashtra 
 

This is a village located in the rain shadow region of the Sahyadri mountain range 

in Maharashtra’s Ahmednagar district. Till the 1980s, farming in the village was 

largely rain fed, and farmers were forced to migrate seasonally to surrounding areas 

for work. 

From the 1990s onwards, things began to change. The village Panchayat adopted a 
holistic focus on a variety of activities, with community groups responsible for 
various aspects of the village economy and social development. Women thrift 
groups, Milk Dairy Society and Youth Clubs are examples of such community-based 
organizations. The village Panchayat also focused on family planning and 
reforestation, for which awareness programs and drives have frequently been 
organized in the village. The village Gram Sabha also launched a watershed 
development programmed, and an annual water audit is being conducted in the 
village since 2004 for more efficient and equitable management of water resources. 
It has also contributed to greater agricultural productivity. 

Today, the village is considered a model for community-led, multi- sectoral growth 

of rural parts of the country. 
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2) Kumbalangi village, Kerala – a model for eco-tourism 

Kumbalangi is essentially a fishing hamlet which has been developed as a unique 

rural tourist destination in Kerala’s Ernakulam district. The Kumbalangi Integrated 

Tourism Village Project was launched in 2004, with a focus on ecotourism, while 

offering tourists a glimpse of the rich and rustic life of the Indian countryside. The 

important attractions in Kumbalangi include organic farm produce used to prepare 

meals for tourists, toddy tapping and crab farming. To keep the village clean and 

serve its energy needs, households are also provided subsidies for setting up mini 

biogas plants in their households. 
 

1.2.3 THE IDEA OF MODEL / SMART VILLAGE 

The smart village is made by providing dumping area facilities, covered drainage 

system, sewer line, drinking water treatment plant, 24 hours electricity, proper 

village road, bank and ATM facilities, bio gas plants, rain water harvesting, canal 

water for agriculture purpose and proper town planning. 

Objectives 

• “Creation of infrastructure-connectivity, civic and social infrastructure long with 

provision of alternative Economy generation is the key pillars that the concept hinge 

son.” 

• Basic physical infrastructure – Water supply, Transport, Sewerage & Solid 

management should be the priority focus and be provided. 

• Basic Social infrastructure – Health & Education facilities should be provided and 

ensure proper delivery of facilities to village dwellers. Promote integrated 

development of rural areas with provision of quality housing, better connectivity, 

employment opportunities and supporting physical and social infrastructure. 

• Reduce migration from rural to urban areas due to lack of basic service and sufficient 

economic activities in rural areas. Internal roads within village settlement, Efficient 

mass transportation system to improve connectivity between urban and rural areas, 

public transportation facilities that need to be developed like bus stops, transport 

deprotect. 

• Magnification of sanitation facilities that need improvement – sewerage and 

drainage line for household connection, door to door solid waste connection& 

dumping facilities. 
 

• Electricity connections like street lighting that is energy efficient &eco- friendly 

refurbishing of village lakes, water tank sand wells, construction of rainwater 

harvesting structure for sustainable Development. 
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Key elements of a model village 

                                    Fig.1.2 key elements of model village 
 

• An intervention under one of these areas could have an effect across other areas as 

well. For example, technology could be used to improve the quality and delivery of 

other services such as health and education, which in turn contributes to sustainable 

development. Similarly, the use of renewable energy, apart from meeting energy 

needs, also contributes towards environmental sustainability. Village tree plantation 

drives could encourage community participation, benefit the environment, prevent 

soil erosion and benefit agriculture, conserve water, and finally contribute to the 

aesthetics of the village. A number of these initiatives have already been taken in 

different parts of the country, but most of them have been attempted in isolation. The 

urgent need is to bring about a convergence of all such initiatives, for which 2 things 

would be essential – a) grassroots level planning; and b) mobilization of resources. 

 

Resources 
  

 

2] Electricity services 

• From GEB(Gujarat Electric Board) 

• In some farms the electricity is 
generated by the solar panel 
inform. 

1] Water facilities 

• from overhead tank 

• Underground sump 

• By lift irrigation 
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Table 1.0: population calculation 

 

 

Fig 1.3 Graph 

 

Major population are associated to fertilizer company and agricultural activities 

largely based on monsoon season and also animal husbandry is popular. Most 

families have cow and buffalos and Dairy Industry is present in village. 

 Mainly the occupation of villagers is: 

1) Most of the people are farmer. 

2) Most of the peoples are doing Jobs in industries. And peoples are doing labour 

works. 

• In village three should be covered drainage system is apply 

• The dumping area should be made near the village. 

• Door to door service of the solid waste management is applied. 

• The sewerage system is made in the village for liquid waste management. 

Resources 

3) Water facilities 

• from overhead tank 
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• Underground sump 

• By lift irrigation 

4) Electricity services 

•  From GEB (Gujarat Electric Board) 

• In some farms the electricity is generated by the solar panel in farm. 

5) Irrigation Facilities 

6) Health facilities 

7) Education Facilities 

8) Bank 

9) Oil Petrol Pump 

10) 24/7 electricity and water supply 

11) E-panchayat (self-developed and designed) 

1.2.4 ANCIENT HISTORY CIVIL CONCEPT ABOUT INDIAN VILLAGE / 

OTHER COUNTRIES PERSPECTIVE ABOUT AND ITS NEW 

DEVLOPMENT       

Mohenjo-Daro has a planned layout 

with rectilinear buildings arranged on 

a grid plan. Most were built of fired 

and mortared  brick; some in corporate 

sun-dried mud-brick  and wooden 

superstructures. The covered area of 

Mohenjo-Daro is estimated at 

300 hectares. The Oxford Handbook 

of Cities in World History offers a 

"weak" estimate of a peak population 

of around 40,000The sheer size of the 

city, and its provision of public buildings and facilities, suggests a high level of 

social organization. The city is divided into two parts, the so-called Citadel and the 

Lower City. The Citadel – a mud-brick mound around 12 metres (39 ft) high – is 

known to have supported public baths, a large residential structure designed to house 

about 5,000 citizens, and two large assembly halls. The city had a central 

marketplace, with a large central well. Individual households or groups of 

households obtained their water from smaller wells. Waste water was channelled to 

covered drains that lined the major streets. Some houses, presumably those of more 

prestigious inhabitants, include rooms that appear to have been set aside for bathing, 

and one building had an underground furnace (known as a hypocaust), possibly for 

             Fig 1.4 Mohenjo-Daro 

https://en.wiktionary.org/wiki/rectilinear
https://en.wikipedia.org/wiki/Grid_plan
https://en.wikipedia.org/wiki/Brick
https://en.wikipedia.org/wiki/Mud-brick
https://en.wikipedia.org/wiki/Hectare
https://en.wikipedia.org/wiki/Hypocaust
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heated bathing. Most houses had inner courtyards, with doors that opened onto side-

lanes. Some buildings had two stories. 

Major buildings 

In 1950, Sir Mortimer Wheeler identified 

one large building in Mohenjo-Daro as a 

"Great Granary". Certain wall-`massive 

wooden superstructure appeared to be grain 

storage-bays, complete with air-ducts to dry 

the grain. According to Wheeler, carts 

would have brought grain from the 

countryside and unloaded them directly into 

the bays. However, Jonathan Mark 

Kenoyer noted the complete lack of 

evidence for grain at the "granary", which, 

he argued, might therefore be better termed a "Great Hall" of uncertain 

function. Close to the "Great Granary" is a large and elaborate public bath, 

sometimes called the Great Bath. From a colonnaded courtyard, steps lead down to 

the brick-built pool, which was waterproofed by a lining of bitumen. The pool 

measures 12 metres (39 ft) long, 7 metres (23 ft) wide and 2.4 metres (7.9 ft) deep. 

It may have been used for religious purification. Other large buildings include a 

"Pillared Hall", thought to be an assembly hall of some kind, and the so-called 

"College Hall", a complex of buildings comprising 78 rooms, thought to have been 

a priestly residence.  
 

Fortifications 
 

Mohenjo-Daro had no series of city 

walls, but was fortified with guard 

towers to the west of the main 

settlement, and defensive fortifications 

to the south. Considering these 

fortifications and the structure of other 

major Indus valley cities like Harappa.  

                    Fig 1.6 fortifications 

it is postulated that Mohenjo-Daro was an administrative centre. Both Harappa and 

Mohenjo-Daro share relatively the same architectural layout, and were generally not 

heavily fortified like other Indus Valley sites. It is obvious from the identical city 

Fig 1.5 major buildings 
 

https://en.wikipedia.org/wiki/Jonathan_Mark_Kenoyer
https://en.wikipedia.org/wiki/Jonathan_Mark_Kenoyer
https://en.wikipedia.org/wiki/Great_Bath,_Mohenjo-daro
https://en.wikipedia.org/wiki/Bitumen
https://en.wikipedia.org/wiki/Indus_valley
https://en.wikipedia.org/wiki/Harappa
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layouts of all Indus sites that there was some kind of political or administrative 

centrality, but the extent and functioning of an administrative centre remains unclear. 

Water supply and wells 

The location of Mohenjo-Daro was built in 

a relatively short period of time, with the 

water supply system and wells being some 

of the first planned constructions.  With the 

excavations done so far, over 700 wells are 

present at Mohenjo-Daro, alongside 

drainage and bathing systems. 

        Fig 1.7 water supply & wells 

This number is unheard of when compared to other civilizations at the time, such as 

Egypt or Mesopotamia, and the quantity of wells transcribes as one well for every 

three houses. Because the large number of wells, it is believed that the inhabitants 

relied solely on annual rainfall, as well as the Indus River's course remaining close 

to the site, alongside the wells providing water for long periods of time in the case 

of the city coming under siege. Due to the period in which these wells were built and 

used, it is likely that the circular brick well design used at this and many other 

Harappan sites are an invention that should be credited to the Indus civilization, as 

there is no existing evidence of this design from Mesopotamia or Egypt at this time, 

and even later. Sewage and waste water for buildings at the site were disposed of via 

a centralized drainage system that ran alongside the site's streets. These drains that 

ran alongside the road were effective at allowing most human waste and sewage to 

be disposed of as the drains most likely took the waste toward the Indus River.  

Flooding and rebuilding 

The city also had large platforms perhaps intended as defence against 

flooding. According to a theory first advanced by Wheeler, the city could have been 

flooded and silted over, perhaps six times, and later rebuilt in the same location. For 

some archaeologists, it was believed that a final flood that helped engulf the city in 

a sea of mud brought about the abandonment of the site. Gregory Possehl was the 

first to theorize that the floods were caused by overuse and expansion upon the land, 

and that the mud flood was not the reason the site was abandoned. Instead of a mud 

flood wiping part of the city out in one fell swoop, Possehl coined the possibility of 

constant mini-floods throughout the year, paired with the land being worn out by 

crops, pastures, and resources for bricks and pottery spelled the downfall of the site.  

 

https://en.wikipedia.org/wiki/Gregory_Possehl
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1.3 DETAIL STUDY                

1) Physical & demographical growth 

• As being ideal village, this village have physical needs as a social community need 

share also satisfied, there is Door to door water supply was provided which were 

used for daily uses. They also provide a drinking water once in a day by regular time 

and handpump system. Their street roads were made of R.C.C. material, paver block 

and bituminous pavement road and it was reached at their home. 

• They were using dumping area to collect all waste or garbage. They have no plant 

of solid waste treatment plant so; they throw the solid waste at a dumping zone which 

was nearby their village. 

• They have also provided open and underground drainage system which connected 

by drainage stream. They have no plant of sewage treatment plant 

2) Social scenario 
 
 

According to census2011, the male population of village is 1289 and female 
population is 1172. Major number of students are studying in Vadodara city. The 
student is studying in collage as well as in higher secondary incite. 
 

3) Infrastructure facilities 
 
 

Under described structures facilities are available in village. 
 

4) Social infrastructure facilities 
 

▪ Public health center 

▪ Anganvadi 

▪ primary school 

▪ Public library 
 

5) Other facilities 
 

▪ Post office 

▪ General Market 

▪ Panchayat building 

▪ Banks &ATMs 
 

Physical infrastructures facilities 
 

▪ Treated water. 

▪ Manual Handpump. 

▪ Tube well. 
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▪ Covered well. 

▪ Overhead water tank. 

▪ Uncovered drainage system. 

▪ Interior street road is made of RCC. 

▪ Village road is made of bitumen. 

▪ Street road is made of RCC. 

▪ Transport facilities. 

 

6) Photographs of ideal village 

 

             Fig 1.10 panchayat                                         Fig 1.11 road 
 

 

                Fig 1.8 school                                                          Fig 1.9 hospital  
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1.4 SWOT ANALYSIS OF IDEALVILLAGE 

1) Analysis is a strategic planning method used to evaluate the Strengths, Weaknesses, 

Opportunities, and Threats involved in a project or in a business venture. 

2) It involves specifying the objective of the business venture or project and identifying 

the internal and external factors that are favorable and unfavorable to achieving that 

objective. 

3) SWOT analysis provides a framework for visioning by helping the planners to 

identify and priorities the organization’s GOAL Sand to further identifies the 

strategies of achieving them. 

4) SWOT analysis is a technique to analyze the Strengths, Weakness, Opportunity and 

Threats of a decision, problem and placed. 

5) In community development or urban planning SWOT is often used at community 

meeting to structure conversations about projects carrying out this analysis often 

illuminates what need stopped one and puts problems into prospective. 

6) A tool that identifies the Strengths, Weaknesses, Opportunities and Threats of an 

organization. 

7) Specifically, SWOT is a basic, straight forward model that assesses what an 

organization can and cannot do as well as its potential opportunities and threats. 

8) The method of SWOT analysis is to take the information from an environmental 

analysis and separate it into internal (strengths and weaknesses) and external issues 

(opportunities and threats). 

9) Once this is completed, SWOT analysis determines what may assist the firm in 

accomplishing its objectives, and what obstacles must be overcome or minimized to 

achieve desired results 

 

1.5 FUTURE PROSPECTS OFVILLAGE 

• For planning them village as green villages. 

• Audio visual interfaces for all applications 

• Equipment that can withstand harsh environments. 

• More Increasing Renewable Energy in villages 

• Provide More Smart System with their own soul of village facilities like religion 

social, physical and sustainable facilities. 
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1.6 BENEFITS OF THE VISITS OF IDEAL VILLAGE 

• Provided Proper response from the gram Panchayat and did the very healthy 

convection about the Ideal village feature. 

• Can able to know different types of the facilities infrastructure likes Physical social; 

social cultural sustainable and repair and maintain ace related and also know about 

the basic facilities about the village which have to provide for every poor villages. 

• With solid and liquid waste management system with proper treatment method 

provide proper solution such as recycle of recycling processes of waste management. 

• More renewable energy source and providing village own sustainable infrastructure. 
 
1.7 CIVIL ASPECTS REQUIRED IN IDEAL VILLAGE / SMART 

VILLAGE   

1) The village development is having facilities like Physical infrastructure, Educational 

infrastructure, health center, etc. 

2) The roads are required to maintain and repairs. 

3) Water supply facilities are good. 

4) Physical development of peoples of village. 

5) Awareness against irrigation development, yojana’s, etc. 

Fig 1.12 civil aspects
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Chapter 2: Literature review 

 
2.1 INTRODUCTION: URBAN &RURAL 

1) URBAN:  
 

The term urban is related to town or cities. 

Unlike in rural areas here majority of the 

employed inhabitants are engaged in non-

agricultural activities and it is endowed 

with large nucleated settlements and 

industries. Urban areas may be defined by 

national governments based on their own 

criteria for example size, population 

density, occupation of people and type of 

local government. The multi-dimensional                                                      

Fig 2.1 urban 

character of urban areas posed hindrance in giving a precise definition for them. The 

census of India until 1951 defined an urban settlement based on municipalities and 

the population of area. The 1961 census adopted a strict definition which is modified 

in 1971 census to treat all places satisfying the following conditions as towns: - 

• All municipal corporations, municipal boards, cantonments and notified areas. 

• All localities though not in themselves local bodies but forming part of a city or town 

agglomeration. 

• Other places satisfying all three following conditions. Population exceeds 5,000. 

• At least 75 per cent of the male working population engages in non-agricultural 

pursuits. 

• The density of population exceeds 400 persons per square. 

In 1981 census some minor changes were incorporated whereby livestock, forestry, 

fishing, hunting, plantations, orchard etc. were treated as agricultural activity and 

places having distinct urban characteristic sand physical amenities like industrial 

area, special project area, large housing colonies, places of two pristine rest, railway 

colonies, etc. could breaded stow sat the discretion of the Director of Census 

operations in consultation with the concerned state governments. 

All towns and urban agglomerations, so identified, are grouped into following six 

classes according to population size: 
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Class I: population of 100,000 and above 

Class II: population of 50,000 to 99,999   

Class III: population of 20,000 to 49,999  

Class IV: population of 10,000 to 19,999 

 Class V: population of 5,000 to 9,999 

 Class VI: population less than 5,000 
 

2) RURAL:  

Rural areas are also known as the 

'countryside' or a 'village' in India. It 

has a very low population density. In 

rural areas, agriculture is the chief 

source of livelihood along with fishing, 

cottage industries, pottery etc. The 

quest to discover the real rural India 

still continues in great earnest. Almost 

every economic agency today has a 

definition of rural India. Here are a few 

definitions: According to the  

                         Fig 2.2 rural 

Planning Commission, a town with a maximum population of 15,000 is considered                                  

rural in nature. In these areas the panchayat makes all the decisions. There are five 

persons in the panchayat. The National Sample Survey Organization (NSSO) defines 

‘rural’ as follows: 
 

a)  An area with a population density of up to 400 per square kilometer, 

b)  Villages with clear surveyed boundaries but no municipal board, 

c)  A minimum of 75% of male working population involved in agriculture and allied 

activities RBI defines rural areas as those areas with a population of less than 49,000 

(tier -3 to tier-6 cities). 
 

0 

It is generally said that the rural areas house up to 70% of India’s population. Rural 

India contributes a large chunk to India’s GDP by way of agriculture, self-

employment, services, construction etc. As per a strict measure used by the National 

Sample Survey in its 63rd round, called monthly per capita expenditure, rural 

expenditure accounts for 55% of total national monthly expenditure. The rural 

population currently accounts for one-third of the total Indian FMCG sales. 
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2.2. IMPORTANCE OF THE RURAL DEVELOPMENT 

 

Rural development is important not only for the majority of the population residing 

in a rural area but the growth of rural activities is necessary to stimulate the speed of 

overall economic expansion of the nation. 

Rural development is pretended to be noticeable importance in the country today 

than in the olden days in the process of the evolution of the nation. It is a strategy 

trying to obtain improved rural creation and productivity, higher socio-economic 

equality, and ambition, stability in social and economic development. 

The primitive task is to decrease the famine roughly about 70 percent of the rural 

population, implement sufficient and healthy food. Later, serve fair equipment of 

clothing and footwear, a clean environment and house, medical attention, 

recreational provision, education, transport, and communication. 

 

2.3 ANCIENT VILLAGES/ DIFFERENT DEFINATION OF: RURAL 

URBAN VILLAGE 

 

Infrastructure facilities 
 

Infrastructure facilities is a basic physical organizational structure needs for the 

operating of a society or the services and facilities necessary for an economy to 

function. 

Fringe Village 

A fringe is an attractive border or edging of hanging cords, strips, regulation attached 

to a separate band. It can also refer to those methods of a set or political party that 

holds incase views. 

Develop villages 

To develop a village people must take the initiative to learn read and write. This 

initiative will make than become one professional after becoming. We automatically 

take stepwise go out and proceed our life. 

Physical infrastructure 

Physical infrastructure is used to refer to a very wide array of systems and 

infrastructure that makes it possible for goods, services and profile to be transferred 

from any geographical place to another. This term is also used in reference to system 

that facilities provision of services. 
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Social infrastructure facilities 

Social infrastructure facilities are a term that means the facilities that 

accommodation social services. They include health facilities, education facilities 

and public amenities which are aspects that focus on community. 
 

Sustainable infrastructure facilities 
 

Sustainable infrastructure facilities are the design of new infrastructure and re-

design, rehabilitation, reuse or optimization of existing infrastructure which is 

consistent with the principle of urban sustainability and global sustainable 

development. 

 

2.4 SCENARIO: RURAL/ URBAN INDIA POPULATION GROWTH 2011 
 

Percentage Share of Total Population by Residence 

 
INDIA PROFILE 

    

Table 2.1 Population in India & Gujrat 

  

 

Population and Decadal Growth Rate by Residence- Males 
 

India/Gujarat Population 2011 
Percentage Decadal Growth 

(Persons) 2001 2011 

 Total Rural Urban Total Rural Urban 

India 623,724,248 427,917,052 195,807,196 17.19 12.12 30.06 

Gujarat 31,482,282 17,802,975 13,679,307 19.32 9.10 35.87 

 

Table 2.2 Population and Decadal Growth Rate by Residence- Males 

 

 

  

 

` Population 2011 Percentage Decadal 

Growth 

(Persons) 2001 2011 

 Total Rural urban total rural urban 

India 1,210,193,422 833,087,6623 377,105,760 17.64 12.18 31.80 

Gujarat 60,383,628 34,670,817 25,712,811 1 19.17 9.23 35.83 
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Population and Decadal Growth Rate by Residence- Females 

 
India/Gujarat Population 2011 Percentage Decadal 

Growth 

(Persons) 2001 2011 

 Total Rural Urban Total Rural Urban 

India 586,469,174 405,170,610 181,298,564 18.12 12.25 33.73 

Gujarat 28,901,346 16,867,842 12,033,504 19.01 9.37 35.78 

 

Table 2.3 Population and Decadal Growth Rate by Residence- Females 
 

India/Gujarat Population 2011 Percentage Decadal Growth (Persons) 

2001 2011 

 Rural Urban Rural Urban 

India 72.19 27.81 68.84 31.16 

Gujarat 62.64 37.36 57.42 42.58 

 

Table 2.4 Percentage Share of Total Population by Residence 

  

Sex Ratio by Residence 
 

India/ 

Gujarat 

Population 2011 
Percentage Decadal 

Growth 
(Persons) 2001 2011 

 Total Rural Urban Total Rural Urban 

India 933 946 900 940 947 926 

Gujarat 920 945 880 918 947 880 

 

Table 2.5 Sex Ratio by Residence 
 

2.5 SCENARIO: RURAL/ URBAN GUJARAT POPULATION GROWTH 

2011 
DESCRIPTION 2011 2021 

MALE 31,491,260 - 

FEMALE 28,948,432 - 

POPULATION GROWTH 19.28% - 

TOTAL POPULATION 60,439,692 71,536,564 

                                      table 2.6 rural/ urban Gujarat population growth 2011 
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2.6 RURAL DEVELOPMENT ISSUES-CONCEMS-MEASURES 

 

• The village road is narrow and big vehicles cannot enter into the village. 

• The village has not dumping area. 

• The village’s post office and the bus stand are not in good condition. 

• The primary schools are very old in structure and not in good condition. 

 

Concerns:  

• Clean the covered drainage an and clear the nala which is filled with dump. 

• Broad the village road, in this situation fire brigade or bus cannot go to backside of 

the village. 

• Renovate the primary school. The school is almost closed at working days. 

• The post office is need to be built in the village. 

 

MEASURES  

Under described factors are affecting to developing of rural area, 

• The village has good facilities of transport, police service in area, post office service 

etc. Are essentials. 

• The village has the service of door-to-door service for the solid waste management. 

• The village should facilities of covered drain age and sewerage line of liquid waste 

management. 

• The village should be less with communication and inter net services. And 24 hours 

electricity supply in the village. 

• The village should be less with hospital and good education system. 

• The village is need to application sustainable resources like bio gas plant, rainwater 

harvesting system. 

 

2.7 VARIOUS INFRASTRUCTURE & GUIDELINES/ NORMS FOR 

VILLAGES FORTHE PROVISIONS OF DIFFERENT INFRASTRUCTURE 

FACILITES 

 

1. Physical Facilities: 

 • Road facilities: - An ideal village must have good road facilities that the people 

can easily move from one place to other. The roads linking with national highway.  
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• Dwelling Houses: - The dwelling-house in an ideal village are very neat and clean. 

The dwellers of these houses look to the house sanitation and house-drainage. The 

houses have sufficient windows to let in light and air. All the houses are roofed by 

good tiles at least. 

 • Electricity: - The electricity should be supplied 24 hours. The village should have 

good facilities of electricity because most of the work nowadays depend on 

electricity. 

 

 2. Social Facilities:  

 

• Sanitation and Drainage: - An ideal village has good system of sanitation and 

drainage. Because filth and rubbish of the village should be regularly removed away 

into the compost pits. An ideal village has very good drains so that the dirty water 

of the village is properly drained away.  

• Drinking Water: - An ideal village should have good supply of drinking water. In 

this village water supply in morning & evening.  

 • Agriculture and Industry: - People of an ideal village are good farmers and good 

artisans. They grow food crops, commercial crops and oil-seeds. They take up 

improved method of farming.  

 • Educational Facilities: There are Primary schools, High schools and craft schools 

in an ideal village. Primary education is free and compulsory.  

• Clinical Facilities: In an ideal village, there are clinical facilities for peoples.  

 

 

 

 

 

 

 

 

 
                                     Fig 2.3 Infrastructure facilities 
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Various guidelines/Norms for Villages for the provisions of different 

Infrastructure facilities. 

Facilities  Planning Commission/UDPFI 

Norms 

Required as per Norms 

Education 

Anganwadi Each or Per 2500 population 1 

Primary School Each Per 2500 population 1 

Secondary School Per 7,500 population 0 

Higher Secondary 

School 

Per 15,000 Population 0 

College Per 125,000 Population 0 

Tech. Training 

Institute 

Per 100000 Population 0 

Agriculture Research 

Centre 

Per 100000 Population 0 

Skill Development 

Center 

Per 100000 Population 0 

Health Facility 

Govt/Panchyat 

Dispensary or Sub 

PHC or Health  

Each village center 0 

Primary Health & 

Child Health 

Center 

Per 20,000 population 0 

Child Welfare and 

Maternity Home 

Per 10,000 population 0 

Multispecialty 

Hospital 

Per 100000 Population 0 

Public Latrines 1 for 50 families (if toilet is not 

there in home, specially for slum 

pockets & Kutcha house) 

1 

Pucca Village 

Approach Road Each 

village 

Each village  NO NEEDED 

Bus/Auto Stand 

provision All 

Villages connected 

by PT (ST Bus or 

Auto) 

All Villages connected by PT (ST 

Bus or Auto)  

NO NEEDED 
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Drinking Water 

(Minimum 70 lpcd) 

  

Over Head Tank

  

1/3 of Total Demand 1 

U/G Sump  2/3 of Total Demand 0 

Drainage Network - 

Open 

 0 

Drainage Network - 

Cover 

 0 

Waste Management 

System 

 0 

Socio- Cultural 

Infrastructure 

Facilities 

 0 

community hall and 

Public Library 

Per 15000 Population 0 

Cremation Ground Per 20,000 population 0 

Post Office Per 10,000 population 1 

Gram Panchayat 

Building 

Each individual/group panchayat 0 

APMC Per 100000 Population 0 

Fire Station Per 100000 Population 1 

Public Garden Per village 1 

Police post Per 40,000 Population 1 

Shopping Mall  1 
 

 Table 2.7 Various guidelines/Norms for Villages for the provisions of different 

Infrastructure facilities. 

2.9 OTHER PROJECTS/SCHEME 

Sradhan Mantri Adarsh Gram Sadak Yojana (PMAGSY): It focuses on 

integrated development of 100 villages with a 50 per cent population of SCs. 
 

1. Bharat Nirman Yojana: It was launched in 2005 for building infrastructure and 

basic amenities in rural areas. It comprises of six components—rural housing, 

irrigation, drinking water, rural roads, electrification and rural telephony. 
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2. Indira Awas Yojana: It is one of the six components so Bharat Nirman Yojana. It 

was introduced in 1985-86. It aims to help built or upgrade the households of people 

living under BPL. 

3. Jawaharlal Nehru National Urban Renewal Mission (JNNURM): It was 

launched on 3rd December, 2005. The main objective of this scheme was fast track 

development of cities across the country. It was focused special Lyon developing 

efficient urban infrastructure service delivery mechanism, community participation 

and accountability of urban local bodies and other agencies toward citizen. 

4. Rajiv Awas Yojana (RAY): This programmed was announced in June 2009 with 

an objective to make the country slum-free. 

5. National Rural Health Mission: It was launched to make basic health care facilities 

accessible to the rural people. 

6. National Rural Livelihood Mission: It is meant to eradicate povertyby2014-15. 

7. National Food Security Scheme: On the pattern of MNREGS, the central 

government is trying hard to bring a bill in the monsoon session (2013) to provide 

guarantee for food to the poor people, although it has already issued an ordinance in 

this regard. 

Sansad Adarsh Gram Yojana Gram Panchayat 

Sanad Adarsh Gram Yojana is a rural development programmed broadly focusing 

upon the development in the villages which includes social development, cultural 

development and spread motivation among the people on social mobilization of the 

village community. The programmed was launched by the Prime Minister of India, 

Narendra Modi on the birth anniversary of Jayaprakash Narayan, on 11 

October2014. 

The plan 

Sanad Adarsh Gram Yojana was initiated to bring the member of parliament of all 

the political parties under the same umbrella while taking the responsibility of 

developing physical and institutional infrastructure in villages and turn them into 

model villages. Under this scheme, each member of parliament needs to choose one 

village each from the constituency that they represent, except their own village or 

their in-law’s village and fix parameters and make it a model village by 2019. 

Thereafter, they can take on two or three more villages and do the same by the time 

the next general elections come along in 2019, and thereafter, set themselves ten-

year-long village or rural improvement projects 
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Chapter-3 Smart (cities/village) concept as per your idea and its visit 

 
 

3.1 CONCEPTS, DEFINATIONS AND PRACTICES 
 

Solutions relating to water management, clean and renewable energies, smart grid, 

intelligent traffic control, electronic government, urban mobility, wireless internet 

Accessibility and waste management are just a few examples that can be highlighted 

in a long list of problems- oriented proposed solutions. 

The challenge is not technology per se but how to design and use technology for the 

real benefit of citizen’s well-being. Due to the radical changes, we are facing, 

competitiveness and welfare are already highly in fluence by our cities eco system. 

The right balance between economic, social and environmental sustainability is one 

of the critical Success Factors. 

A full citizen-centered approach in urban project supports by a deep engagement of 

the civil society can foster economic growth and contribute to mitigating the social 

gap. Access over ownership and full inclusion over welfares are key governance 

principles for managing cities in the near future. 
 

Definitions 

A city well performing in a 

forward looking way in 

economy, people governance, 

mobility, environment, and 

living, builds on the smart 

combination of endowment and 

activities of self- decisive, 

independent and aware citizens. 

 

           Fig 3.1 smart village concept 
 

3.2 VISION GOALS, STANDARDS AND PERFORMANCE 

MEASUREMENT INDICATORS 
 

Goals: Determine which technologies, strategies, applications, and institutional 

arrangements demonstrate the most potential to address and mitigate, if not solve, 

transportation challenges identified within a city.  

Vision: Mobility on Demand (MOD) is an emerging concept built on shared use 

approaches and a shift in mass transit. It augments public transportation and 
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supports the efficient movement of people. A major component includes advanced 

traveler information systems that provide real time traffic, transit, parking, and 

other transportation-related information to travellers. 

 

 Activities:  

• Smart Finance 

• Smart City Profiles  

• Demo Smart   

• Cooperation models 

• Integrated smart city mobility and energy platform - The Project  

• Scientific Evaluation of the Smart-Cities-Initiative 
 

Bench Marks:  

• Structural Planning: At least 2% of all residential units to be occupied by 

economically weaker sections in each Transit Oriented Development Zone 500m 

from Transit Stations. 98% of residences should have daily needs retail, parks, 

primary schools and recreational areas accessible within 1km walking distance. 

• Transport: Maximum travel time of 30 minutes in small & medium size cities 

and 45 minutes in metropolitan areas. High quality and high frequency mass 

transport within 800 m (5-10-minute walking distance) of all residences in areas 

over 175persons / ha of built area. 

• Solid management: 100% households are covered by daily door-step Collection 

system. 100% collection of municipal solid waste. 100% segregation of waste at 

source, i.e., biodegradable and non-degradable waste 100% recycling of solid 

waste 

• Electricity:100% households have electricity connection 24 x 7 supply of 

electricity. 100% metering of electricity supply. 
 

3.3TECHNOLOGICAL OPTIONS` 

Smart city has no longer wave in the future. Now they are continuously growing as the 

internet of growing expand and impact municipal grown around the globe. 
They are key technologies that make smart cite up to the mark they are as follow: 

1) Smart Energy 

Both residential and commercial in the smart cities are more efficient using and the 

energy used is Basically analyzed and data should be collected and therefore building 

get monitor their energy us a grand report this data to utilities and reduce the cost 
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Smart grid solution play important role in making smart cities. from prepaid 

application to advanced metering there are several factors that is to enhance. 

 

 

 

         Fig 3.2 smart energy 
 

2) Smart Transportation 

Its considered smart parking, smart traffic light and smart multi transportation by 

making parking smarter, people spend less time looking for parking spots and 

circling city blocks and convent life. traffic lights are particular based on the bus 

schedules so that less traffic and more freely during rush hours. 
 

       

 

 

 

 

 

 

 

 

 Fig 3.3 smart transportation 
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3) Smart Infrastructure 

The city has good infrastructure may move forward with other technologies and 

make meaningful changes in future city plan. 

 

 

      

 

 

 

 

   

 

 

 

Fig 3.4 smart infrastructure 
 

4) Smart Mobility 

It indicates both data and technology which travel across the technology needs more 

interoperable and perform to great expectations regardless of who made it or when 

it was made. 
 

 

 

 

     

 

 

 

 

 

 
 

Fig 3.5 smart mobility 
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3.4 ROAD MAP AND SAFEGUARDS 
 

A smart city roadmap consists of four/three (the first is a preliminary check) major 

components: 

 

To describe exactly what is the 

community: maybe that definition can 

condition what you are doing in the 

subsequent steps; it relates to 

geography, links between cities and 

flows of people between them; that in 

some Countries the definition of City 

community that is stated does not 

correspondence respectively in life.

        Fig 3.6 development smart city  
 

I. Study Community: Before deciding to build a smart city, first we need to know that. 

This can be done by determining the benefits of such an initiative. Study the 

community to know the citizens, the business's needs – know the citizens and the 

community's unique attributes, such as the age of the citizens, their education, 

hobbies, and attractions of the city. 

II. Develop a Smart City Policy: Develop a policy to drive the initiatives, where roles, 

responsibilities, objective, and goals, can be defined. Create plans and strategies on 

how the goals will be achieved. 

III. Engage the Citizens: This can be done by engaging the citizens through the use of 

government initiatives, open data, sport events, etc. 

IV. People, Processes, and Technology (PPT) are the three principles of the success of 

a smart city initiative. Cities must study their citizens, know the processes, business 

drivers, create policies, and objectives to meet the citizens' needs. Then, technology 

can be implemented to meet the citizens' need, in order to improve the quality of life 

and create real economic opportunities. 
 

3.5 ISSUES AND CHALLENGES 
 

1) Retrofitting existing legacy city infrastructure to make it smart: There are a 

number of latent issues to consider when reviewing a smart city strategy. The most 

important is to determine the existing city’s weak areas that need utmost 
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consideration, e.g., 100-per-cent distribution of water supply and sanitation. The 

integration of formerly isolated legacy systems to achieve citywide efficiencies can 

be a significant challenge. 

 

2) Financing smart cities: The High-Power Expert Committee (HPEC) on Investment 

Estimates in Urban Infrastructure has assessed a per-capital investment cost (PCIC) 

of Rs 43,386 for a 20year period. Using an average figure of 1 million people in each 

of the 100 smart cities, the total estimate of investment requirements for the smart 

city comes to Rs 7 lakh crore over 20 years (with an annual escalation of 10 per cent 

from 2009-20 to 2014-15). This translates into an annual requirement of Rs 35,000 

crore. One needs to see how these projects will be financed as the majority of project 

need would move through complete private investment or through PPPs (public-

private partnership). 
 

3) Availability of master plan or city development plan: Most of our cities don’t 

have master plans or a city development plan, which is the key to smart city planning 

and implementation and encapsulates all a city needs to improve and provide better 

opportunities to its citizens. Unfortunately, 70-80 per cent of Indian cities don’t have 

one. 
 

4) Financial sustainability of ULBs: Most ULBs are not financially self-sustainable 

and tariff levels fixed by the ULBs for providing services often do not mirror the 

cost of supplying the same. Even if additional investments are recovered in a phased 

manner, inadequate cost recovery will lead to continued financial losses. 
 

5) Technical constraints of ULBs: Most ULBs have limited technical capacity to 

ensure timely and cost-effective implementation and subsequent operations and 

maintenance owing to limited recruitment over a number of years along with 

inability of the ULBs to attract best of talent at market competitive compensation 

rates. 
 

6) Three-tier governance: Successful implementation of smart city solutions needs 

effective horizontal and vertical coordination between various institutions providing 

various municipal amenities as well as effective coordination between central 

government (MOUD), state government and local government agencies on various 

issues related to financing and sharing of best practices and service delivery 

processes. 
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7) Providing clearances in a timely manner: For timely completion of the project, all 

clearances should use online processes and be cleared in a time-bound manner. A 

regulatory body should be set up for all utility services so that a level playing field 

is made available to the private sector and tariffs are set in a manner that balances 

financial sustainability with quality. 
 

 3.6 SMART INFRASTRUCTURE 
 
 

Smart infrastructure is the facilities and system 

serving a country city and other area. It typically 

characteristic technical structures such as roads, 

bridges, tunnels, water supply, sewers, electrical 

grids, telecommunications, and so forth, and can 

bedefinedas “the physical components of in 

retreated systems providing commodities and 

services essential to enable, sustain, or enhance 

living conditions.  

             Fig 3.7 smart city 

The installations that form the basis for any operation or system". Smart 

infrastructure is classifying into highways, streets, roads, and bridges; mass transit; 

airports and airways; water supply and water resources; wastewater management; 

solid- waste treatment and disposal. 
 

3.7 CYBER SECURITY 

The last 30 to 40 years have fostered an era of rapid automation and ingenuity to 

create technology that makes our lives easier and operations simpler. Today, 

technology is interwoven into our everyday lives with interconnected smart devices 

that respond to seemingly everything around us. These advances, which are 

frequently used by consumers and commercial enterprises, are now being leveraged 

within our nation’s critical infrastructure, creating new concerns about the network 

integrity and vulnerability of the nation’s mission critical operations. 

The introduction of automation to our nation’s critical infrastructure for electricity, 

transportation and security drives the need for a stronger, more robust means of 

cyber security. Our cities are becoming increasingly smarter due to the 

implementation of autonomous monitoring and control technologies. However, 

these technologies, when not connected to secure networks, are extremely 
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susceptible to cyber threats - many of which have become far more advanced since 

the original PC-based malware, “Charlie,” which surfaced over 30 years ago. 

 

3.8 RETROFITING-REDEVELOPMENT-GREENFIELD DEVELOPMENT 

DISTRICT COOLING 

 

❖ 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 liveable 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. The whole process of retrofitting must be completed 

in a shorter time frame, as it will lead to help and assistance in other part of city or 

another city of similar condition.  SMART-RETROFITS are projects to mitigate 

major issues affecting urban resilience; are catalytic in nature, effective, requires 

policy initiatives &some investments for pre-take-off.   Now days, one of the most 

commonly method used for the retrofitting for any buildings are Green retrofitting.  

 

❖ 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 citizens 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 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 

neighbourhoods or districts in which they are located. On the economic side, such 

properties lower neighbouring 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. In 
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many cases, the ability to overcome the problems associated with vacant properties 

and convert them to productive use requires legislative powers that are found only 

at the state level. Even when demand for new or restored land uses is sufficient for 

redevelopment to occur, the path to success is troubled by the displacement of 

previous residents and the elimination of their neighbourhoods. Displacement can 

occur directly through property clearance and conversion to new uses, or indirectly 

through gentrification when land prices and rents are bid-up to a level unaffordable 

to the neighbourhood’s long-term residents.  

The redevelopment process can create winners and losers, with the losers too often 

racial and ethnic minorities and the economically disadvantaged.  Physical and 

economic redevelopment are virtual imperatives for cities, but paths to 

redevelopment that minimize displacement and offset its negative consequences are 

unsure. Redevelopment has created new, vibrant central city areas. Historic 

buildings have been restored to physical and economic vitality. At the same time, 

affordable housing has filtered upward in price and economic class. Historic 

buildings have been lost. Residences and neighbourhoods have been destroyed. 

People have been displaced. Two examples of the redevelopment model are the 

Saifee Burhani Upliftment Project in Mumbai (also called the Bhendi Bazaar 

Project) and the redevelopment of East Kidwai Nagar in New Delhi being 

undertaken by the National Building Construction Corporation.  

 

❖ 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. In particular, we focus on the constraints on 

Greenfield developments (not all green fields are equal); the need to integrate land  

 

use planning with the provision of infrastructure; and the opportunities provided by 

the Special Housing Area legislation. Greenfield areas are seen as the low hanging 

fruit in terms of providing land for urban expansion, however the reality is quite 

different. There will be no perfect sites where the conversion of land for urban use 

will have no effects; all areas will be constrained, and the conversion of any area 

will need to occur in the context of compromises HAVING been made. One of the 
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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.  

Application of Smart Solutions will enable cities to use technology, information and 

data to improve infrastructure and services that includes physical as well as social 

infrastructure. One well known example is the GIFT City in Gujarat. For 

Bhubaneswar, the constituent proposal comprises. 

 

❖ DISTRICT COOLING: - 

District cooling is the cooling equivalent of district heating. Working on broadly 

similar principles to district heating, district cooling delivers chilled water to 

buildings like offices and factories needing cooling. In winter, the source for the 

cooling can often be sea water, so it is a cheaper resource than using electricity to 

run compressors for cooling. Alternatively, District Cooling can be provided by a 

Heat Sharing Network which enables each building on the circuit to use a heat pump 

to reject heat to an ambient ground temperature circuit. 

3.9 STRATEGIC OPTIONS FOR FAST DEVELOPMENT 
 

The strategic components of area-based development in the Smart Cities Mission 

are city improvement, city renewal and city extension plus a Pan-city initiative in 

which Smart Solutions are applied covering larger parts of the city. Below are given 

the of the three models of Area-based smart city development they are as follows: 
 

1) Retrofitting will introduce planning in an existing built-up area to achieve smart city 

objectives, along with other objectives, to make the existing area more efficient and  

live able in Retro fitting, an area consisting of more than 500 acres will be identified 

by the city in consultation with citizens. 
 

2) Redevelopment will affect a replacement of the existing built-up environment and 

enable co- creation of a new layout with enhanced infrastructure using mixed land 

use and increased density. Redevelopment envisages an area of more than 50 acres, 

identified by Urban Local Bodies in consultation with citizens. 
 

3) Greenfield developments could be located either within the limits of the ULB or 

within the limits of the local Urban Development Authority. 
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3.10 INDIA’S URBAN WATER AND SANITATION AND ROLE OF 

INDIGENOUS TECHNOLGIES 
 

More than 90% of the population has access to drinking and 60 %of the population 

has access basic sanitation. And the challenges faced by India urban water and 

sanitation areas Follow: 

• Creating consensus on sector governance and institutional arrangements. 

• Developing and testing service provider models that have characteristics of well-

Run public companies for different market segments Is the main challenges faced 

by India urban and sanitation. 

• Improving financial sustainability of providers. 

• Moderating the WS Sector. 

• The first is that the data bank for people seeking to information. 

• The documentation can be used for communities or individuals for payment for the 

transfer of technology. 

• Data bank will serve an important function of establishing community knowledge 

firmly in the public domain. 

3.11 INITIATIVES IN VILLAGE DEVELOMENT BY LOCAL SELF 

GOVERNMENT 
 

Gram Panchayat / Taluka Panchayat/ Zilla Panchayat are gross root level 

institutions, basically these PRIs monitors and plans schemes, there is a well-

developed strong network. 

Adequate and specific budget provisions need to be created under the provisions of 

the KPR Act, 2003 for various energy conservation initiatives, PRIs can make their 

own byelaws also. 

Case study discussions on BARC indigenous water technologies already being 

used and dissemination of the technologies in Indian market 

To achieve the target of cleanliness, the technologies to treat the waste material 

should also be developed along with creating awareness. There are many 

technologies that are used to treat waste material. They are usually very costly, very 

complex to be understood and viable only for large size units. At the same time, 

indigenous technologies are low-cost capital and easy to use and they can also be 

used by different size units. In India, they are particularly suitable for the small and 

medium units. In this regard, a National workshop on Indigenous water, Wastewater 

and Solid Waste Treatment Technologies was organized by the Department of 

Atomic Energy (DAE) in January, 2015 at Gujarat Technological University (GTU) 
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in Ahmadabad. The objective of the workshop was to disseminate indigenous 

technologies of water, wastewater and solid waste treatment developed by the 

Bhabha Atomic Research Centre (BARC) under “Swachh Bharat Abhiyan” and to 

bridge gap between the research at the research center and the practical application 

of the technologies. The BARC is playing a pivotal role in the development of these 

technologies. Some of these technologies are as follows: 

Indigenous water purification technologies: These technologies can improve 

the: drinking water quality of smaller villages as well as larger cities. It uses the 

Pressure Driven Membrane Processes. These are suitable for all capacity units e.g.; 

they are adaptable from house hold level unit to ReCommunity level unit to large 

scale unit. Water purification technologies make use of the nuclear energy and solar 

energy also. 

Environment friendly Plasma technologies: Solid waste dumping sites or 

landfill sites: need more amount of land which is not available in urban areas. 

Incineration of solid waste pollutes the environment if the incinerators are not 

designed or operated properly. Thermal Plasma Technology is ideally suited for 

waste treatment. By plasma technology Hazardous & toxic compounds are broken 

down to elemental constituents at high temperatures; Inorganic materials are 

converted to Vitrified Mass; and Organic materials are Pyrolyzed or Gasified, 

converted to flue gases (H2 & CO) & Lower hydrocarbon gases when operated at 

low temperature (500 – 600OC). Disposal of carcass is also being thought of using 

plasma pyrolysis. 

Unique Multi Stage Biological Treatment Solution: Multi Stage Biological 

Treatment Solution (MSBT) can be implemented on existing STP which is not able 

to process Sewage to optimum efficiency. MSBT can be implemented as a modular 

or container on the banks of rivers on Drains/Nalas which discharge waste water to 

the river. It canals so be implanted in small urban societies and housing complex for 

better water management. Benefits of MSBT are: No Surplus of Organic Sludge, No 

Odor problem, drastic reduction of Electrical Power usage which minimizes 

operating costs, no need for return sludge pumping (minimizing electromechanical 

component which ultimately reduces operating cost). 

Role of environmental isotope techniques in the water resources development 

and management: There are two type of isotopes, stable isotopes and 

radioactive isotopes. Isotope techniques are used to find out the type of 

contamination in surface water and ground water, the sources and origin of 

contamination, pollutant dispersion in surface water bodies, to assess the ground 

water salinity, to assess the changes due to long-term exploitation of groundwater, 

for hydro-chemical investigation and to carry out geochemical evolution of 

groundwater. 
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3.12 SMART INITIATIVES BY DISTRICT MUNICIPALCORPORATION 
 

• To devise a system of storage of waste and segregation of recyclable waste at source. 

• To improve system of primary collection of waste. 

• To devise more efficient system of day-to-day cleaning, conventionally and 

mechanically. 

• To devise system to eliminate practices of throwing garbage on the road causing 

nuisance& health threat. 

• To modernize the system of community waste storage & synchronize the system of 

primary collection as well as transportation of waste. 

• To eliminate manual handling of waste and open transportation vehicles. 

• To improve the system of transportation of waste by ensuring "handling waste only 

once". 

• To construct four more semi close body transfer station to strengthen the existing 

primary collection-transportation and secondary transportation system. 

• To reduce quantity of waste going to landfill site by adopting suitable technology. 

• Land to be acquired for another landfill disposal site. 

• To derive income from the processing of waste. 

• To ensure safe disposal of waste including bio-medical wastes. 

3.13 ANY PROJECTS CONTRIBUTED WORKING BY GOVERNMENT/ 

NGO/ OTHER DIGITAL COUNTRY CONCEPT 
 

Atal Pension Yojana: This scheme is related to Social Sector Scheme pertaining to 

Pension Sector. In Atal Pension Yojana, for every contribution made to the pension 

fund, The Central Government would also co-contribute 50% of the total 

contribution or ₹1,000(US$16) perinea, whichever is lower, teach eligible subscriber 

account, for a period of 5 years. The minimum age of joining APY is 18 years and 

maximum age is 40 years. The age of exit and start of pension would be 60 years. 

Therefore, minimum period of contribution by the subscriber under APY would be 

20 years or more. 

Digital India Program: Digital India is a campaign launched by the Government of 

India to ensure that Government services are made available to citizens 

electronically by improved online infrastructure and by increasing Internet 

connectivity or by making the country digitally empowered in field of technology. 
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PradhanMantriAwasYojna: Pradhan Mantri Gramin Awaas Yojana (PMGAY), 

previously Indira Awaas Yojana (IAY), is a social welfare flagship programmed, 

created by the Indian Government, to provide housing for the rural poor in India. 

A similar scheme for urban poor was launched in 2015as Housing for All by 2022.  
 

Indira Awaas Yojana was launched by Rajiv Gandhi, the then Prime Minister of 

India, as one of the major flagship programs of the Ministry of Rural Development 

to construct houses for BPL population in the villages. Under the scheme, financial 

assistance worth ₹70,000 (US$1,100) in plain areas and ₹75,000 (US$1,200) in 

difficult areas (high land area) is provided for construction of houses. The houses 

are allotted engagement of contractors is strictly prohibited. Sanitary latrine and 

smokeless challah are required to be constructed along with each IAY house for 

which additional financial assistance is provided from” Total Sanitation Campaign" 

and "Rajiv Gandhi Grameen Vidyutikaran Yojana" respectively. This scheme, 

operating since 1985, provides subsidies and cash- assistance to people in villages 

to construct their houses, themselves. 
 

Pradhan Mantriujjwala yojana: Launched to provide free LPG connections to 

women from below poverty line families. 

 
 

AntyodayaAnnaYojana: Under the scheme 1 crore of the poorest among the (Below 

Poverty Line) BPL families covered under the targeted public distribution system 

are identified. IssueofRation Cards Following the recognition of Antyodaya 

families, unique quota card strobe recognized an “Antyodaya Ration Card” must be 

given to the Antyodaya families by the chosen power. 

The scheme has been further expanded twice by additional 50 lakh BPL families 

each in June 2003 and in August 2004, thus covering 2 crore families under the AAY 

scheme. 
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Chapter 4: About Varnama village 
 

4.1 INTRODUCTION 
 

Fig 4.1 Varnama village plan 

 

4.1.1 INDRODUCTION ABOUT VARNAMA VILLAGE  

The Varnama village is located near Vadodara district. The village is consisting very 

good facilities. Major road is in good condition in village. But the problem is the 

roads are every congested so heavy vehicle is facing problems. Over all the condition 

of the village is pretty good. The village major occupation is agriculture activities. 

 

4.1.2 JUSTIFICATION/ NEED OF THE STUDY 
 

Need of development of village have been arisen due to migration of people from 

rural to urban areas. Due to lack of physical & social infrastructural facilities, 

employment needs, people used to carry out migration. Therefore, developing such 

facilities would help to avoid migration & decrease rate of degeneration of villages. 
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4.1.3 STUDY AREA (broadly define) 

Study area includes Gujarat and its districts. We have taken study of Vadodara 

district and in that Varnama village. The Vishwakarma Yojana is aimed to Urban 

development of the village. 

For that purpose, study area is decided for taking detail information of the village. 

The study area includes education, social life, basic needs of the person, economic 

growth of village, transport facilities etc. explained below. 

Education: 

Anganwadi Primary School Secondary School Higher Secondary School College 
 

Medical Facility: 

Govt/Panchayat Dispensary or Sub PHC or Health Centre PHG & CHC Primary 

School Child Welfare and Maternity Hospital 
 

Transportation: 

Pucca Village Approach Road us/Auto Stand Provision Railway 
 

Drinking Water: 

Water Facilities Overhead Tank Underground Sump Cremation Ground Gram 
Panchayat Building, Fire Station, Police Station, Community Hall, Post Office. 

4.1.4 OBJECTIVE OF STUDY 
 

• “Creation of infrastructure - connectivity, civic and social infrastructure along with 

Provision of alternative Economy generation is the key pillars that the concept 

hinges on.” 

• Basic physical infrastructure – Water Supply, Transport, Sewerage and Solid Waste 

Management should be the priority focus and be provided. 

• Basic Social infrastructure –Health and Education facilities should be provided and 

ensure proper delivery of facilities to village dwellers. 

• Promote integrated development of rural areas with provision of quality housing, 

better connectivity, employment opportunities and supporting physical and social 

infrastructure. 

• Reduce migration from rural to urban areas due to lack of basic services and 

sufficient economic activities in rural areas. 

• 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, transported protect. 
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• Identification of sanitation facilities that need improvement – sewerage and drainage 

interhousehold connection, door to door solid waste collection & dumping facilities. 

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

Refurbishing of village lakes, water tanks and wells, construction of rain water 

harvesting structures for sustainable Development. 

 

4.1.5 SCOPE OF THE STUDY 
 

The study will focus the development trend, in tensity of growth of the village, and 

find out the problems related to the physical development of the area and 

infrastructure services of the village. Project proposal and sustainability aspect not 

consider in micro level, it is only guide way. The study focused to only following 

Village Varnama. 

 

4.1.6 METHODOLOGY FRAME WORK FOR DEVELOPMENT OF YOUR 

VILLAGE 
 

• The study frame work of our village divided in three phases, Preliminary survey, 

analysis, design. 

• In preliminary survey there are two approaches one is direct and second is indirect. 

• We first done indirect study of village through using various online sources and 

official websites of Gandhinagar district. 

• Then we visit the village on primary bases and to collect the data as per techno 

economic survey form prescribed by university. 

• Then we come at the second phase of project, the analysis. We analyze the 

information collected and come to decide the road map of development of village. 

• Then we again contact the Gram Panchayat member to inform about our future scope 

of project and get the further data for designing various facilities. 

• And at third phase of project, we design the various facility in village like library, 

pick up stand, biogas plant, construction of paver block road and solid waste 

collection facility. 

• In this way we approach our phase I project. 
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4.1.7 LIST OF OBJECTS AVAILABLE RELATED TO CIVIL 

METHODOLOGY 
 

 

Table 4.1 methodology 

4.2 VARNAMA VILLAGE STUDY AREA PROFILE 
 

4.2.1 STUDY AREA LOCATION WITH BRIEF HISTROY LAND USE 

DETAILS  

The Varnama Village located in 

Vadodara Taluka, 4251 People are 

living in this Village, 2228 are males 

and 2023 are females as per 2011 

census. Expected Varnama 

population 2020/2021 is between 

4,123 and 5,186. Literate people are 

3370 out of 1827 are male and 1543 

are female. 

                         Fig 4.2 location 

 People living in Varnama depend on multiple skills, total workers are 1827 out of 

which men are 1398 and women are 429. Total 227 Cultivators are depended on 

agriculture farming out of 189 are cultivated by men and 38 are women. 354 people 

works in agricultural land as a labour in Varnama, men are 269 and 85 are women. 

 

• Village Allocation 

• Survey Form  

• Visit of Village 

• Data Collection 

• Design 

•  Deciding Proposals 

• Designing Proposals 

• Submission of Finals PR 
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VILLAGE NAME Varnama 

TALUKA Vadodara 

DISTRICT Vadodara 

STATE Gujarat 

PINCODE 391243 

COORDINATES 22°11’18.5”, 73°11’15.4” 

LANGUAGE Gujarati, Hindi, Marathi, English 

ELEVATION / ALTITUDE 36 mt 

Table 4.2 village details 

 

4.2.2 BASE LOCATION MAP 
 

 

                                   Fig 4.3 base map 
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4.2.3 PHYSICAL AND DEMOGRAPHICALGROWTH 

 

 

Fig 4.4 Graph 

 

Sr.no Census Population Male Female Total house 

holds 

1 2011 4251 2228 2023 951 

 

TABLE 4.3 population  
 

4.2.4 ECONOMICALPROFILE/BANKS 
 

Name of Three Major Occupation groups in Village: 

1. Agriculture work. 

2. Employers. 

3. Animal Husbandry 

The village doesn’t have any better facilities regarding infrastructure but has good 

electrification system which distributed 24*7 hours for domestic use and 8 hours for 

agricultural use. Village does not have good drainage system because there is 

blocked drainage and most people use soak pit system other then it. 
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4.2.5 ACTUAL PROBLEM FACED BY VILLAGERS AND SMART 

SOLUTION 

 

Varnama village, no facility of animal excreta due to this night urinal the foul gases 

and dirtiness are created in the road of village. during rainy season these excreta are 

flow through the village and create a various decease. for that problem we conclude 

a solution of bio gas plant and small-scale natural fertilizer storage.  

 

4.2.6 SOCIAL SCENARIO 
 

Varnama village, people are not knowing about that basic facility provide by 

government. Also, in the village basic crop are grown are ‘cotton’, ‘tuvar’ and 

Arenda. Village people are not that much connected with technology and 

digitalization. People basic income is connected with their agriculture product value 

and on dairy product. People are also connected with another village and stay 

connected with culture. 

 

4.2.7 MIGRATION REASONS/TRENDS 

Because the varnama village is far from city area so the people can effort the 

transportation, facilities like city, that’s the reason of people migration. 
 

4.3 DATA COLLECTION 
 

4.3.1 METHODS FOR DATA COLLECTION 
 

Base line survey is a benchmark for any intervention during and post implementation 

of any development program. A detailed baseline survey was under taken which 

involved household census survey, Bio-physical survey, infrastructure survey and 

Village level data collection from Sarpanch. 

Household’s survey is giving the actual number of how many peoples are carrying 

own house and how many does not this survey is giving the details of the 

demographic profile of the village, the literacy percentage, SC/ST population, 

number of BPL household, cattle population and net consumption rate in the village. 

In bio-physical, average milk production of the cattle and various schemes running 

and their benefits Bio-physical survey was undertaken to identify various natural 

resources available in the village. It included the soil typology, well in the area, crop 

taken in the field, cropping pattern, fertilizer used and various sources of irrigation 

in the field. The infrastructure survey is showing the data of how many structural 

facilities are available in village. 
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4.3.2 PRIMARY SURVEY DETAILS 
 

For undertaking the data, the techno-economic form is given by the Vishwakarma 

yojana. 

Collect the information of respective DDO, TDO, Sarpanch/ Talati of your district / 

Village. Information of DDO, TDO & other details are available on respective 

District Panchayat’s website. And also, the village has own booklet of whole data 

include in booklet. The booklet is known as village profile. And also, the other the 

smart village form is given to filled. 

We had filled the form with help of village profile booklet, sarpanch, talati, 

government hospital in charge doctor, teacher of government school, and some data 

are filled with the help of the local people of village. We also note the suggestion 

and requirement of the village. 

Then we locate all the infrastructure facilities available in village and analyze the 

situation and condition of the particular structure. While visiting the village we took 

the photographs of all the infrastructure facilities/Amenities such as water tank, 

Drainage network, dumping site of garbage, Road. 
 

4.3.3AVERAGE SIZE OF HOUSES/ GEO-TAGGING OF HOUSE 
 

Varnama village is situated near NH 8. The village is near 2km near to the main 

village. The village’s total area is 614 Hectors. The village is 18 km far away from 

main city Vadodara. The village’s latitude is 22.1836256 and longitude is 

73.1856941. 

4.3.4 NO OF HUMAN BEING IN ONE HOUSE 
 

The average human being in village is around 4.5 human in a particular house. 
 

4.3.5 MATERIAL AVAILABLE LOCALLY IN THE VILLAGE AND 

MATERIAL OUT SOURCED BY THE VILLAGERS 
 

Which Material used locally 
 

FOR CONSTRUCTION PURPOSE 

1.  Brick 

2.  House made with animal mud and clay 

3.  Sand and with some gasket available 

Table 4.4 Which Material used locally 
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Out sourced material 
 

 

Materials available in village Materials imported in village 

Brick Cement 

Clay Sand 

Animal mud etc. Aggregates etc. 

Table 4.5 Out sourced material 

Labor work doing 
 

 
 

Labour work doing in farm 354 

Labour work doing in small industries and sites 903 

Table 4.6 labour work doing 

Any Costing 
 

Sr no Type of costing Material Per Cost 

1 Construction 

materials cost 

Cement Bag 375/- 

 Sand Meter cube 3000 /- 

 Aggregate Meter cube 1500/- 

2 Labor cost Mason Day 600 /- 

 Unskilled Day 300 /- 

Table 4.7 any costing 

 4.3.6 GEOGRAPHICAL DETAILS 

Table 4.8 geographical details 

  4.3.7 DEMOGRAPHICAL DETAILS  
 

 

Table 4.9 Population 2011 

Total land in village’s area 173 hect. 

Forest area 0 hect. 

Permanent pasture ground 2 hect. 

Total agriculture land 161 hect. 

Sr 

no 

Census Population Male Female Total house holds 

1 2011 4251 2228 2023 951 
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4.3.8 OCCUPATIONAL DETAILS 
 

 

Occupational wise details 
 

Worker (Among total population) Main Worker 

(Among 

workers) 

Marginal Worker 

(Among workers) 

Non 

Worker 

(Among 

total 

population) 

Total 43% 35.9% 7.1% 57% 

Male 62.7% 57.7% 5.1% 37.3% 

Female 21.2% 11.8% 9.4% 78.8% 

Table 4.10 Occupational wise details 
 

4.3.9AGRICULTURE DETAILS/ORGANIC FARMING/FISHERY 
 

Agriculture details and organic farming 
 

Total land used in agriculture works 161 hect. 

Total people include with agriculture works 584 

Total organic land in village 161hect. 

Table 4.11 Agriculture details and organic farming 

 

Female 
48% 

Male 
52% 

 Agriculture work  

 Farm labour 

 Animal activities 

Three major Occupation groups 

in village 
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Fishery 

There fishery activities are not in that area because there is not very big pond, river 

and any type of lake. But the highway side small garage and ware houses are 

available. 

4.3.10 PHYSICALINFRASTRUCTUREFACILITIES-MANUFACTURING 

HUB/ WARE HOUSE  

Water supply: 

There is 24 hours water supply in the village. The water is distributed by the local 

water treatment plant which is located in ajwa. 

Banks: 

There are 1 Government banks in Varnama village. 

Fig 4.5 Bank 

Post Office: 

 There is also a post office and telephone exchange. 

Fig 4.6 Post office 
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Manufacturing HUB/ Warehouses 

• There are not very big industries located near the village. 

• But the highway side small garage and ware houses are available. 

4.4 INFRASTRUCTURE FACILITIES 
 

4.4.1 DRINKING WATER FACILITES 
 

It is drinking faculties available in this village 

lick Hand pumps, bore hole, Tap water and 

river. It is sufficient as per village demand but 

in monsoon season the quality of drinking 

water varieties because of solid particles as 

the due to rainfall hindrance of solid particles 

in water comes under the consideration in the 

media of main source for overhead tanks. 

Overhead water tank is condition very good 

lick. 

     Fig 4.7 Overhead water tank 

There are 2 overhead tanks Capacity of 1.5 lakh liter. There are Total 4 handpumps 

in village and other source of water is underground sump available in village. 

4.4.2 DRAINAGE NETWORK 
 

There is underground type drainage in 

village. But the condition of the 

drainage is not well. The drainage 

pipelines are blocked and water is 

leaked in nala. And all solid wastage 

of village is dump around the nala of 

the drainage.  

                             Fig 4.8 Nala 

There is not separate space available for 

Dumping wastage. So, in village the 

maintenance of the drainage system is 

needed and find some suitable space for 

dumping area. 980 Houses of villages 

are connected with drainage system. 

                        Fig 4.9 Dumping area 
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4.4.3 TRANSPOTATION & ROAD NETWORK 
 

Road network 
 

• In village the approach road is made with WBM. 

• The internal roads are made with C.C and paver blocks. 

• All roads are very nicely made and maintain. 

• But the major problem of village is the roads are very narrow so the big vehicles are 

not entering Backside of the village. In fire situation at back side of village, to enter 

the fire brigade very difficulties are facing to enter such types of vehicles in village. 
 

Transportation 

In village the bus services, local rickshaw service, Rail services, etc. are available in 

village. 

                           

                                   Fig 4.10 Road Network 

 

4.4.4 HOUSING CONDITION  

In village around 65% of house are pucca. Rest of 35% of house are kutcha type in 

village 

 

 

 

 

 

 

Fig 4.11 House Condition 
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4.4.5 SOCIAL INFRASTRUCTURE FACILITIES  
 

Health facilities 
 

• In village there is a primary health center available in village. 

• There are also Rural health Training Center is available in village. 

• The government hospitals contain special room for I.C.U, General ward, Patient bed 

and other facilities are available in village. And also, some privet clinics are available 

in village. 

                                           Fig 4.12 Health facilities 
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Education Facilities 
 

• There is one Girls school in village. 

• Two schools are primary and other one is higher secondary. 

• The ONGC company is made a training school in village. 

• There are two Anganvadi in village. 

The village nearby the BITS educational campus for collage studies is available. 

 

                                        Fig 4.13 Education facilities 
 

Community Hall 
 

• There is a community hall 

available in village. 

• The community hall is located 

on the 2ndfloor of the Gram 

Panchayat building. 

• The community hall is in good 

condition. But the separate structure 

is not available in village. 

Fig 4.14 Community Hall 

Public library 

In village the public library is available. The public library is surprisingly in very 

good condition. 

The public library is located on the next floor of the Milk Co-operative society 
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4.4.6 EXISTING CONDITION OF PUBLIC BUILDING  
 

• The post office building condition is not well. 

• The Panchayat building’s condition is not very bad and not good. 

• The community hall’s structure is not available in village. All meeting and get to 

gather will arrange on 2ndfloor of panchayat building.  

• The Public library a Milk Co-operative Society is in good condition in village. 

• The primary school and Anganvadi condition are not well, the primary school is 

generally empty in working days. 

• The primary health center in in good conditions. 

 

Maintenance of existing Public Infrastructures 

The Primary school, the Secondary school should need maintenance of structure. 
 

4.4.7 TECHNOLOGY MOBILE / WIFI / INTERNET USAGE     DETAILS 

 
 

Table 4.12 mobile use in village 

 

4.4.8 SPORTS ACTIVITES AS GRAM PANCHYAT  

 

Fig 4.15 Sports area 

 

Mobile Used in village 95% 

WIFI connection in village (approx.) 20% 

Internet Usage in village (approx.) 85% 
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4.4.9 SOCIO-CULTURAL FACILIES, PUBLIC GARDAN / PARK / 

PLAYGROUND / POND / OTHER RECREATION FACILITIES 

 

Public garden/park/playground 

In village Public garden and Play ground in school is available. The public garden is 

not in good condition. 

                                                                                      

Fig 4.16 Play Ground and lake 

                  

Village Pond/lake 

In village the pond is available in village. The pond is little bit dirty. 

 

4.4.10 OTHER FACILITES  

 

In table described Other facilities are available in village. 

Post office 

General market 

Shops 

Panchayat building 

Milk co-operative Society 

Bank & ATM services 
 

Table 4.13 other facilites 
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Post office and Panchayat building 

 

 

 

 

 

 

 

 

 

 

Fig 4.17 Panchayat Building and Post office 
 
 

 
 
 
 
 
 
 

 

 

 

 

 

 
Fig 4.18 Bank and milk co-operative society 

 

 

 



Vishwakarma Yojana: phase-VIII Village, VARNAMA District VADODARA 

 
 

Gujarat Technological University                                                          2020-2021 Page 69 

  

General market and shops 

Fig 4.19 Market 

 

4.4.11 ANY OTHER DETAILS 

The village has facilities of Police station and Railway station. 

 

 Fig 4.20 Railway station 
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    4.6 EXISTING INSTITUTION LIKE - VILLAGE ADMINISTRATION – 

DETAIL PROFILE 

 
4.6.2 Dudh Mandali 

 
In village the Dhudh mandali or Milk Co-Operative Society is available in village. 

 

1. The milk co-operative soc is very important role in village. Majorly people 

of village are financial depend upon Agriculture work and Milk production. 

 

2. In Varnama village the milk Co-operative Society is established in 27th 

November 1965. 

 

  

                                  Fig 4.21 Dhudh mandali 
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Chapter 5: - Sustainable Technical Options with Case Studies of the 

Existing Village 
 

 5. CONCEPT (Civil) 
 

 5.1.1 ADVANCE CONSTRCTION TECHNIQUES 

•   France Officially Unveils World’s First Solar Panel Road 

 

Using the millions of miles of roadways 

throughout the world to also create power 

seems like a no brainer, the asphalt and 

concrete we’re using now aren’t really 

accomplishing anything more than handling 

the traffic on the road. But, there’s also a 

very strong reason why those products are 

used: they’re strong, reliable, and relatively 

durable.  

              Fig 5.1 solar panel road 

 Still, many researchers believe there is a lot of unharnessed potential for roads and 

the world now has a very strong test subject for the future of solar roadways in 

Tourouvre-au-Perche, France. 

Wattay, a photovoltaic road pavement system, has been in development stages for 

the past 5 years.  Colas, a worldwide infrastructure company, and INES, the National 

Institute for Solar Energy, joined forces to create what they think is the future of 

roads.  Unlike other solar road systems, Wattay uses existing roads as the base and 

the solar panels adhere directly on top.  The material, which is less than an inch thick, 

allows for both the thermal expansion of the material beneath, as well as the ability 

to handle the load from vehicles driving on it, according to the company. 

Last year, a small village in France, named Tourouvre-au-Perche, became the first 

to have the system installed on its roads and the first in the world to have a solar road 

of any kind.  A 0.6-mile (1km) road in the village has been covered by over 30,000 

square feet (2,800 square meters) of solar panels, according to The Guardian. The 

road, which is expected to handle around 2,000 vehicles a day cost over $5.3 million 

(€5m) to complete.  The panels will undergo a test period of 2 years in order to 

determine their true durability and figure out how much energy they can actually 

generate.  Initial tests have indicated that it will take 215 square feet of panels to 

http://www.wattwaybycolas.com/en/
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power the average French household, as panels that lay horizontal have proven to be 

much less efficient than those that are tilted. 
 

 

5.1.2 SOIL LIQUEFACTION 

 

 

Soil liquefaction, also 

called earthquake liquefaction, 

ground failure or loss of strength that 

causes otherwise solid soil to 

behave temporarily as a 

viscous liquid. The phenomenon 

occurs in water-saturated 

unconsolidated soils affected 

seismic S waves (secondary waves), 

which cause ground vibrations 

during earthquakes. 

 

               Fig 5.2 soil liquefaction 

Although earthquake shock is the best-known cause of liquefaction, certain 

construction practices, including blasting and soil compaction and vibroflotation 

(which uses a vibrating probe to change the grain structure of the surrounding soil), 

produce this phenomenon intentionally. Poorly drained fine-grained soils such as 

sandy, silty, and gravelly soils are the most susceptible to liquefaction. 

Granular soils are made up of a mix of soil and pore spaces. When earthquake shock 

occurs in waterlogged soils, the water-filled pore spaces collapse, which decreases 

the overall volume of the soil. This process increases the water pressure between 

individual soil grains, and the grains can then move freely in the watery matrix. This 

substantially lowers the soil’s resistance to shear stress and causes the mass of soil 

to take on the characteristics of a liquid. In its liquefied state, soil deforms easily, 

and heavy objects such as structures can be damaged from the sudden loss of support 

from below. 

 

Buildings constructed on loose soil pitch and tilt easily when liquefaction occurs, 

since the soil no longer supports the structures’ foundations. In contrast, structures 

https://www.britannica.com/science/soil
https://www.britannica.com/science/liquid-state-of-matter
https://www.britannica.com/science/seismic-wave
https://www.britannica.com/science/earthquake-geology
https://www.britannica.com/science/shear-stress
https://cdn.britannica.com/84/152184-050-0C74FF5D/qualities-soil.jpg
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anchored to bedrock or stiff soils in earthquake-prone areas suffer less damage, 

because less vibration is transmitted through the foundation to the structure above. 

In addition, buildings anchored to bedrock have a reduced risk of pitching and tilting. 

5.1.3 SUTAINABLE SANITATION 
 

Sustainable sanitation 

recognizes that in order to be 

sustainable, a sanitation 

approach must be socially 

acceptable and 

economically viable. In this 

way, sustainable sanitation 

is a loop- based approach 

that differs fundamentally 

from the current linear 

concepts of waste water 

management, and that does 

not only recognize 

technology, but also social,     

Fig 5.3 sustainable sanitation                   environmental and          

economic aspects. Sustainable sanitation is an approach that considers sanitation 

holistically. 
 

 It recognizes that human excreta and wastewater are not waste product, but valuable 

resources. This view is based on the fact that wastewater and excreta contain 

significant amount of energy plant nutrients and also water that can be recycled and 

reused, thus protecting natural resources. 
 

The main objective of a sanitation system is to protect and promote human health by 

providing a clean environment and breaking the cycle of disease. In order to be 

sustainable, a sanitation system has to be not only economically viable, socially 

acceptable, and technically and institutionally appropriate, it should also protect the 

environment and the natural resources. 
 

Today, the need for sustainability means that resource saving and protection of the 

environment are vital and there is a need for innovation and rethinking. This cannot 

be achieved by conventional methods. Also, in our emerging consumer and chemical 

societies it will not be enough that residents pay for sanitation and water services – 

they have to be partners to make sanitation sustainable. 

https://www.britannica.com/science/bedrock
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Sustainable sanitation is a simple approach: the most basic principle is that is 

considers wastewater and excreta not as a waste, but as resources, that sanitation has 

to be socially acceptable and should be as economically viable as possible. There is 

no one- fit-all approach much rather, the most adequate solution has to be found 

from case to case, considering climate and water availability, agricultural practices, 

socio-cultural preferences, affordability, safety and technical prerequisites – just to 

name a few. 
 

When improving an existing and/or designing a new sanitation system, sustainability 

criteria related to the following aspects should be considered: 
 

• Health and hygiene: include the risk of exposure to pathogens and hazardous 

substances that could affect public health at all points of the sanitation system from 

the toilet via the collection and treatment system to the point of reuse or disposal and 

downstream populations. This topic also covers aspects such as hygiene, nutrition 

and improvement of livelihood achieved by the application of a certain sanitation 

system, as well as downstream effects. 
 

• Environment and natural resources: involve the required energy, water and 

other natural resources for construction, operation and maintenance of the system, 

as well as the potential emissions to the environment resulting from its use. It also 

includes the degree of recycling and reuse practiced and the effects of these (e.g., 

reusing wastewater, returning nutrients and organic material to agriculture), and the 

protection of other non-renewable resources, e.g., through the production of 

renewable energies (such as biogas). 
 

• Technology and operation: incorporate the functionality and the ease with which 

the entire system including the collection, transport, treatment and reuse and/or final 

disposal can be constructed, operated and monitored by the local community and/or 

the technical teams of the local utilities. Furthermore, the robustness of the system, 

its vulnerability towards power cuts, water shortages, floods, earthquakes etc. and 

the flexibility and adaptability of its technical elements to the existing infrastructure 

and to demographic and socio-economic developments are important aspects. 
 

• Financial and economic issues: relate to the capacity of households and 

communities to pay for sanitation, including the construction, operation, 

maintenance and necessary reinvestments in the system. Besides the evaluation of 

these direct costs also direct benefits e.g., from recycled products (soil conditioner, 

fertiliser, energy and reclaimed water) and external costs and benefits have to be 

taken into account. Such external costs are e.g., environmental pollution and health 
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hazards, while benefits include increased agricultural productivity and subsistence 

economy, employment creation, improved health and reduced environmental risks 

• Sociocultural and institutional aspects: the criteria in this category refer to the 

socio-cultural acceptance and appropriateness of the system, convenience, system 

perceptions, gender issues and impacts on human dignity, the contribution to food 

security, compliance with the legal framework and stable and efficient institutional 

settings. 
 

5.1.4 transport infrastructure  

Asset management in transport 

infrastructure, financial viability of 

transport engineering projects/ Life cycle 

Cost Analysis, Life-Cycle Assessment and 

Sustainability Assessment of transport 

infrastructure/ Infrastructures financing 

and pricing with equity appraisal, 

operation optimization and energy 

management/ Low-Volume roads:  

     Fig 5.4 transport infrastructure 

planning, maintenance, operations, environmental and social issues/ Public-Private 

Partnership (PPP) experience in transport infrastructure in different countries and 

economic conditions/ Airport Pavement Management Systems, runway design and 

maintenance/ Port maintenance and development issues, technology relating to 

cargo handling, landside access, cruise operations/ Infrastructure Building 

Information Modelling (I-BIM) / Pavement design and innovative bituminous 

materials/ Recycling and re-use in road pavements, environmentally sustainable 

technologies/ Stone pavements, ancient roads and historic railways/ Cementitious 

stabilization of materials used in the rehabilitation of transportation infrastructure. 

5.1.5 VERTICAL FARMING 

Lettuce growing in an indoor vertical farming system 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.  

            

https://en.wikipedia.org/wiki/Lettuce
https://en.wikipedia.org/wiki/Controlled-environment_agriculture
https://en.wikipedia.org/wiki/Controlled-environment_agriculture
https://en.wikipedia.org/wiki/Hydroponics
https://en.wikipedia.org/wiki/Aquaponics
https://en.wikipedia.org/wiki/Aeroponics
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Some common choices of structures to 

house vertical farming systems include 

buildings, shipping containers, tunnels, and 

abandoned my 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.  

     Fig 5.5 vertical framing 
 

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 

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 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 square 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. 

 

https://en.wikipedia.org/wiki/Dickson_Despommier
https://en.wikipedia.org/wiki/Dickson_Despommier
https://en.wikipedia.org/wiki/Light-emitting_diode
https://en.wikipedia.org/wiki/Victoria_(Australia)
https://en.wikipedia.org/wiki/Victoria_(Australia)
https://en.wikipedia.org/wiki/Non-renewable_energy
https://en.wikipedia.org/wiki/Non-renewable_energy
https://en.wikipedia.org/wiki/Greenhouse
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5.1.6 CORROSION MECHANISM, PREVENTION & REPAIR MESURES 

OF RRC STRUCTURE 
 

It is a matter of serious concern of us the civil Engineers, that in some countries, the 

repair activities of structure done today account for nearly half the total annual 

expenditure on total construction activities. Such a state of affairs is of great concern 

mainly for two reasons. Firstly, concrete is, in essence a proven, durable & mostly 

maintenance free material. This is exemplified by a large number of structures 

constructed properly more than half a century back & is still in good stead today. 

Secondly, the know-how of making concrete, which does not need major 

repair/rehabilitation, is already well documented and is known to us. In spite of all 

these, the trend of early deterioration of concrete structure continues unabated. At 

present there is neither any established existing procedure, mandatory or otherwise, 

for periodical inspection of buildings/ structures and recording the structural defects 

and symptoms, like cracks, spalling, corrosion, and deflection of structure, in a 

logical manner nor any record of structural repairs/rehabilitations carried out, is 

maintained properly even for public buildings. 
 

 We have barged into a repair activity without adequate preparation. Persons 

involved in repair/rehabilitation need to be better civil engineers. In fact, 

repair/rehabilitation/retrofitting activity is a much more advanced application of 

science and technology involved in civil engineering, which is the most difficult 

challenge to engineers. We need to opt for new techniques and materials to resolve 

these difficulties. We have enough options to select from various construction 

chemicals, minerals, methods for repairs/rehabilitations, the economics etc.  
 
 

to set right the damage. These all are to be considered in totality before deciding 

upon the repair/rehabilitation/retrofitting strategy and hence required enough 

background preparation. Replacement of damaged materials is the trend for 

repair/rehabilitation. Mass scale replacements are convenient repair strategies, 

which were being followed mostly in developing country like India, as these offer 

fast turn-over & are more profitable. This is normally a cosmetic strategy, restricted 

to the facade and offers a sense of safety due to the impressive new looks. The really 

needed repairs i.e., Structural repairs to the actual load-bearing structural members 

are often missed. Rather structural distress is camouflaged and buried beneath 

finishes.  
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5.1.7 SEWAGE TREATMENT PLANT 

It includes physical, biological and 

sometimes chemical processes to remove 

pollutants. Its aim is to produce an 

environmentally safe sewage water, called 

effluent, and a solid waste, called sludge 

or biosolids, suitable for disposal or reuse. 

Reuse is often for agricultural purposes, 

but more recently, sludge is being used as 

a fuel source.  

        Fig 5.6 treatment plant 

Water from the mains, used by manufacturing, farming, houses (toilets, baths, 

showers, kitchens, sinks), hospitals, commercial and industrial sites, is reduced in 

quality as a result of the introduction of contaminating constituents. Organic wastes, 

suspended solids, bacteria, nitrates, and phosphates are pollutants that must be 

removed. To make wastewater acceptable for reuse or for returning to the 

environment, the concentration of contaminants must be reduced to a safe level, 

usually a standard set by the Environment Agency. 

Sewage can be treated close to where it is created (in septic tanks and their associated 

drain fields or sewage treatment plants), or collected and transported via a network 

of pipes and pump stations to a municipal treatment plant. The former system is 

gaining popularity for many new ECO towns, as 60% of the cost of mains sewerage 

is in the pipework to transport it to a central location and it is not sustainable. It is 

called 'Decentralisation' of sewage treatment systems. 

The job of designing and constructing sewage works falls to environmental 

engineers. They use a variety of engineered and natural systems to meet the required 

treatment level, using physical, chemical, biological, and sludge treatment methods. 

The result is cleaned sewage water and sludge, both of which should be suitable for 

discharge or reuse back into the environment. Sludge, however, is often 

inadvertently contaminated with many toxic organic and inorganic compounds and 

diseases and the debate is raging over the safety issues. Some pathogens, for 

example, 'Prion' diseases (CJD or 'Mad Cow Disease is a Prion disease) cannot be 

destroyed by the treatment process. 

https://www.crystaltanks.com/differences.html
https://www.crystaltanks.com/differences.html


Vishwakarma Yojana: phase-VIII  Village, VARNAMA  District 

 

Gujarat Technological University                                                          2020-2021 Page 79 

  

   

The features of wastewater treatment systems are determined by: 

1. The nature of the municipal and industrial wastes that are conveyed to them by the 

sewers. 

2. The amount of treatment required to keep the quality of the receiving streams and 

rivers. 

Discharges from treatment plants are usually diluted in rivers, lakes, or estuaries. 

They also may, after sterilization, be used for certain types of irrigation (such as golf 

courses), transported to lagoons where they are evaporated, or discharged through 

underground outfalls into the sea. However, sewage water outflows from treatment 

works must meet effluent standards set by the Environment Agency to avoid 

polluting the waters that receive them. 

Sewage treatment plant processes fall into two basic types: 

Anaerobic Sewage Treatment 

Sewage is partly decomposed by anaerobic bacteria in a tank without the 

introduction of air, containing oxygen. This leads to a reduction of Organic Matter 

into Methane, Hydrogen Sulphide, Carbon Dioxide etc. It is widely used to treat 

wastewater sludge and organic waste because it provides volume and mass reduction 

of the input material to a large extent. The methane produced by large-scale 

municipal anaerobic sludge treatment is currently being examined for use in homes 

and industry, for heating purposes. Septic tanks are an example of an 

anaerobic process, but the amount of methane produced by a septic tank (it is only 

the SLUDGE at the bottom that produces methane) serving less than 100 people is 

miniscule. In addition to this, septic tank effluent still contains about 70% of the 

original pollutants and the process smells very badly, due to the Hydrogen Sulphide, 

if not vented correctly. The effluent produced by this process is highly polluting and 

cannot be discharged to any watercourse. It must be discharged into the Aerobic 

layer of the soil (within the top metre of the ground) for the aerobic soil bacteria to 

continue the sewage treatment via the aerobic process below. 
 

Aerobic Sewage Treatment 

In this process, aerobic bacteria digest the pollutants. To establish an aerobic 

bacterial colony, you must provide air for the bacteria to breathe. In a sewage 

treatment plant, air is continuously supplied to the Biozone either by direct Surface 

Aeration using Impellers propelled by pumps which whisk the surface of the liquid 

with air, or by Submerged Diffused Aeration using blowers for air supply through 

bubble diffusers at the bottom of the tank. (The most modern aerobic sewage 

https://www.crystaltanks.com/sewage_treatment_plant_crystal.html
https://www.crystaltanks.com/septic_tank_crystal.html
http://www.podtanks.com/
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systems use natural air currents and do not require electricity, though these are only 

used for small scale sewage systems at the moment. Once again, the general 

public leads the way!) Aerobic conditions lead to an aerobic bacterial colony being 

established. These achieve almost complete oxidation and digestion of organic 

matter and organic pollutants to Carbon Dioxide, Water and Nitrogen, thus 

eliminating the odour and pollution problem above. 

 The effluent produced by this process is non-polluting and can be discharged to a 

watercourse Conventional sewage water treatment involves either two or three 

stages, called primary, secondary and tertiary treatment. Before these treatments, 

preliminary removal of rags, cloths, sanitary items, etc. is also carried out at 

municipal sewage works. 
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The Design and Implementation of Smart Trash Bin 
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University, Duhok, Kurdistan Region – Iraq 
 

❖ ABSTRACT: - 

This paper presents a cost-effective design of an intelligent waste container for small-

scale cases. This system is based on Arduino Nano board and an ultrasonic sensor to 

monitor the fullness level of the container and give SMS alerts using a GSM module. 

The system is powered by lithium battery power bank supported by solar cell panel. The 

system provides an option of charging external portable devices using the power bank. 

Moreover, the system will store usage events, recorded by PIR sensor, and fullness 

events on a memory card, which is also used to play audio message using a speaker, 

when the bin is being used. Finally, the system is implemented successfully with an 

acceptable overall cost for the intended application. The system performance was 

found satisfactory according to the obtained test results. 

KEYWORDS: Smart Device, Trash Bin, Waste Container, Microcontroller, GSM, 

Ultrasonic Sensor. 
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1. INTRODUCTION 

Environmental problems are raised by modern cities for waste collection and 

disposal [1]. Therefore, smart waste management systems became essential for cities 

that aim to reduce cost and manage resources and time [2]. Currently, the trend is 

shifting towards smart devices and internet of things (IoT) solutions to overcome 

common problems such as waste management issues [3]. Optimizing the process of 

trash collection is the main purpose of the smart solutions provided by industry. 

However, the cost of applying such solutions is still relatively high [4]. The purpose 

of this work is to present a cost-effective smart trash bin for localized and small- 

scale cases, such as small parks, university campus and hospitals. The literature of 

this paper will present a literature review of past related papers and commercial 

solutions. Then methodology and methods section will explain the work of the 

system and all the hardware and software used in this work, besides the design of the 

smart trash bin. Finally, the results of tests will be discussed followed by conclusions 

and future work. 
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2. Literature Review 
 

2.1 Research Papers 
The most current related work is done by Zavare and his colleagues [5] on sensor 

nodes connected to an Arduino board-based control station, that uses a GSM module 

to send the sensor nodes data by SMS to the garbage collecting vehicle and to a server 

hosting web application by a Wi-Fi connection. The sensor nodes of the smart bins 

rely on the ultrasonic sensor to sense the fullness percentage according to pre-

calculated bin depth. Moreover, a GPS module is used to get the bin location. The 

GPS module and the ultrasonic sensor are controlled by Amica R2 NodeMCU 

microcontroller board which has a built-in Wi-Fi module, that is used to connect to 

the control station. 

Another work on wireless sensor network is done by Singh, Mahajan and Bagai[6]. The 

bins in his work are equipped with an accelerometer sensor to sense the opening and 

closing of the bin lid, a temperature and humidity sensor to check the present organic 

mailto:Fady.fathel@nawroz.edu.krd
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waste, and an ultrasonic sensor to sense the fullness status of the bin. All these 

sensors are controlled by Zigbee Pro microcontroller board, which has a built-in Wi-

Fi module that is used to send the sensors data to a gateway. This paper also used the 

same type of microcontroller board in the gateway to receive the bins data and send 

it to a control station, that contains a server, over GPRS. The server in the control 

station relies on Caspio database management system with a web-based user 

interface. 

A paper by Navghane, Killedar and Rohokale[7] examined the use of weight sensor 

and three IR sensors to check the fullness status of the smart bin and send the sensors 

data to a web page over Wi-Fi network to a mobile phone. The microcontroller board 

used in this paper was ARM LPC2148. 

A report was done by students of California Polytechnic State University [8], 

thoroughly exploited the economic and power consumption aspects of converting a 

conventional outdoor trash bin into a smart one. According to the literature, the 

project is based on u-blox C027-U20 microcontroller board, which has built-in GPS 

module and cellular module. The board is used to control HC-SR04 ultrasonic 

sensor, that measures the bin’s fullness-level, and a temperature sensor for 

monitoring weather conditions and fire alerts. The setup is contained by 2×4×6 

plastic box and powered by a 12V rechargeable lead-acid battery. The report 

mentioned that the system generates an HTTP POST request using the data from the 

sensors and send it to a web application, which is built using Python and Flask 

framework on top of an SQLite database. The web application receives the HTTP 

request and check if the bin is full then send SMS message using Twilio service. 

Moreover, Leaflet JavaScript library is used to virtualize the collected data on a map. 

In summary, most of the papers above did not focus on covering the overall cost and 

power consumption of the system, which are the main issues tackled by this paper. 
 

2.2 Commercial and Industrial Solutions 

There are several companies offer smart trash bins managed by a web-based 

application. ECUBE labs [9] and Bigbelly[10] offer smart trash compactor bins, 

which powered by solar cell panel and battery. Clean CUBE bin uses ultrasonic 

sensor and Bigbelly smart trash bin uses laser sensor to measure fullness status 

[9][10]. Moreover, most companies offer IoT sensors, which can be easily installed 

on available trash bins. ECUBE labs [9], ENEVO [11] and SMARTBIN [12] offer 

battery powered versions of these ultrasonic IoT sensors. Moreover, CUBE labs 

offer solar powered one. However, COMPOLOGY [13] offers IoT sensor that uses 

a camera to detect the fullness status of large industrial trash containers. Most of these 

IoT sensors and smart bins integrate temperature, tilt and acceleration sensors to 
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detect vandalism, fire, trash collecting and usage events. All these solutions make use 

of cellular networks to send data from the IoT sensors and bins to their cloud hosted 

web-application portal over the internet. These web-applications monitor fullness 

level, energy usage, fire alerts, and give real-time readings and historical reports in 

addition to schedules and routes for optimized trash collection. Finally, contrary to 

the mentioned solutions, this paper aims to reduce cost by sending fullness alert 

without the need for internet connection and web-applications. 

3. Methodology and Methods 
This work will put a design for the smart trash bin, then explain the used hardware 

parts and how it is connected together. The software is then explained and illustrated 

as a flowchart. Figure 1 shows the basic operation of the system. The fullness status 

of the bin is determined by calculating the distance between the lid of the bin and 

the trash by using a sensor. A distance threshold will be set according to the bin 

dimensions. When the distance measuring sensor indicates that the bin is full, then 

a microcontroller board will control a GSM module to send SMS alert, that contains 

bin ID and alert message, to a predefined phone number. The location of the bin is 

predefined by a sanitary worker who will identify the filled bin by its ID, which 

received by the SMS alert. The system will return to default operation when the bin 

is emptied by the sanitary worker. An LED will keep blinking until the bin emptied 

from trash. A memory card will register all the usage and fullness alerts for later 

analyses. Moreover, a motion sensor will be used to detect the usage event to play a 

thanking audio message stored on the memory card using a speaker to encourage the 

bin user. A block diagram of the system is shown in Figure 2. 

 

 

 

 

 

 

 

 

 

 

Fig 5.7: Basic operation of the system 
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Fig 5.8: System Block Diagram 

3.1 Design 

The system design tries to be cost-effective and user- friendly. Figure 3 shows an 

outdoor trash bin after and before applying the metal work. The design relied on a 

commonly used outdoor trash bin, which is redesigned to append an extension arm 

to hold the solar cell panel. The metal work also included adding an 18cm × 22cm 

tray for holding any electronic device during charging from the USB port, height of 

the bin from the ground to the end of solar cell which will be attached to the 

extension arm. The panel is 155cm. The trash container has a cylindrical shape of 

30cm diameter and 46cm height. However, the height from the bottom of the bin 

opening is 27cm, which gives a volume of 76341cm3. Moreover, all the electronic 

parts will be mentioned in the next section are held inside (110×180×77mm) plastic 

electric junction box, which held underneath the bin lid. This design is applicable to 

almost any standard outdoor trash bin. 

 

 

 

 

 

 

 

 

 

Fig.5.9 The design of smart trash bin, before (right) and after (left) the metal work 
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3.2 Hardware 

integrated 5V voltage regulator and can provide serial The system structure relies 

on Arduino Nano board. According to the datasheet, it is based on ATmega328 

microcontroller which has a 16MHz clock speed, 32 KB flash memory, 2KB 

SRAMand 1KB EEPROM. Arduino Nano is a microcontroller breadboard with 

communication over USB with a computer for programming. It also has 14 digital 

I/O pins; 6 of them can provide PWM output and 2 external interrupt pins. This 

microcontroller supports SPI and I2C communications. Moreover, it also has 8 

analog I/O pins. All these pins candeliver or accept a maximum of 40 mA and has 

an internal pull-up resistor 20-50 kΩ. All the above comes in a small package of 18 

x 45 mm and weighs 4g. This microcontroller breadboard was chosen for its size, 

weight, functionality and its programming flexibility. Figure 4 and Figure 5 shows 

the system schematic of the circuit board and how the following electronic parts are 

connected inside the electric junction box. Ultrasonic ranging module sensor (HC-

SR04) is used to detect the fullness level of the trash bin. According to the datasheet, 

this sensor can detect a 0.5m2 object from a range of 20- 400cm with a 15-degree 

measuring angle. Moreover, it can detect liquid and solid objects, and also immune 

to almost any outdoor interference sources. This sensor returns Time of Flight (ToF) 

which is the time interval that ultrasonic wave takes to cross back and forward 

between the wave source and the material boundary[14]. 𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒 = 𝑇𝑜𝐹 × 𝑆𝑝𝑒𝑒𝑑 

𝑜𝑓 𝑆𝑜𝑢𝑛𝑑 2 The system depends on GSM module (sim900a mini v3.8.2) to send 

SMS fullness alerts. according to the datasheet, the module can be controlled by 

sending AT commands over its 5V serial port. The Rx pin of GSM module is 

connected to analog pin A3 on the Arduino Nano, and the Tx pin of the module is 

connected to A4 pin of the Arduino board. A3 and A4 pins will be turned into Tx/Rx 

pins using a software library, because of the GSM module relies on serial 

communication and Arduino Nano has no extra serial port. An LED, with a 1kΩ 

resistor, is used to give a visual alert when the bin is full. Moreover, a PIR motion 

detector (HC-SR501) is used to sense when the trash bin is being used. According 

to the datasheet, this sensor has a sensing range of 120 degrees within 7 meters. 

Therefore, the sensor is installed to the side of the plastic box and partially covered 

to sense only user hand entering the bin. The usage event is triggered by the PIR 

sensor. This sensor will interrupt the microcontroller work using pin 3 to play a 

WAV file stored on a MicroSD card, which is connected to the setup by an adapter 

from Waveshare. The audio message is played over 3W/4Ω speaker driven by an 

HXJ8002 audio amplifier. The MicroSD card is also used to log the fullness and 

usage events inside CSV files for further analyses. Finally, the setup of the system 

is powered by off-the-shelf 12000mAh power bank, which will also be used to 
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charge any electronic device provided by bin user. The power bank is backed up by 

13W/5V solar cell panel which can supply current up to 2.6A. 

Fig 5.10: Circuit board schematic 

 

                                             Fig 5.11: Hardware setup 
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3.3 software 

The whole program is done using Arduino IDE. Figure 6 shows a flow chart of the 

Arduino program. Four libraries were used to facilities communicating with the 

modules. Software Serial library is used to communicate with the GSM module and 

send AT commands to it. This library is used because of Arduino Nano does not 

have an additional serial port, which the GSM module rely on for communication 

with the microcontroller. This library transforms A3 and A4 pins into extra Tx and 

Rx pins to connect the Tx/Rx pins of the GSM module. SPI library is used for 

communicating with the MicroSD module which depends on Serial Peripheral 

Interface (SPI) data protocol. SdFat library is used to manage data and read/write 

files on the MicroSD card. The last library is TMRpcm, which is used to output the 

WAV file, stored on the MicroSD, as PWM signal to digital pin 9 that connected to 

the speaker. The Setup function of the Arduino program first defines the used pins 

as outputs or inputs, then sends AT commands to the GSM module to enable text 

mode, enable local time/date stamp and store current settings on the GSM module 

memory. The time/date stamp will be stored on CSV files during logging events on. 

This function is also used to get the phone number and SMS alert text, which will 

be sent to that number in case of fullness event, from text files on the MicroSD card. 

This step is done to simplify changing these parameters without altering the 

program. The final step of Setup function is initializing digital pin 3 as an interrupt 

pin to connect the output pin of the PIR module to it. When the voltage rises on the 

output pin of the PIR module, the work of the microcontroller will be interrupted to 

play the WAV file on the speaker and log the usage event with the current time/date 

stamp on the CSV file. The Loop function is used to measure the distance between 

the ultrasonic module and the trash every 15 minutes. This time period can be 

changed hereafter to correspond with real life operating cases. A while loop will 

iterate while the measured distance is smaller than a threshold, which is measured 

10cm according to the bin dimensions. The LED will blink for 5 seconds before a 

second measuring is taken inside the while loop to check if the measured value still 

satisfies the condition and no SMS alert has been sent. After that, the SMS alert 

message will be sent and the fullness event will be logged in the CSV file. Finally, 

as bookkeeping measure, the balance of the used SIM card is added to the SMS text 

before sending it. The balance is obtained by sending Unstructured Supplementary 

Service Data (USSD) code to the mobile network using AT command, which is 

executed by the GSM module. 
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Fig 5.12: Software flow chart 

4. Results and Discussion 

The smart bin was tested first indoor without charging the power bank by the solar 

cell panel. The system worked as intended for it to do. Then the bin was installed 

outdoor in the main square of Nawroz University campus for a period of seven days. 

During this period, the solar cell panel managed successfully to charge the power 

bank and kept the system running. However, after examining the CSV files on the 

MicroSD card, the realization was that the PIR sensor kept going off and interrupt 

the Arduino board to play the audio message. The main reasons behind this 

behaviour are heat exposure and reflected sunlight from objects inside or around the 

bin, even though the PIR sensor datasheet points that the operating temperature of 

the sensor is between -30O C to +70O C. The data sheet also noted that light and 

wind flow can be considered as interference sources. Therefore, a second outdoor 

test was done for another seven days with the PIR sensor is disabled. Despite that, 

the bin did not get full during this period but the system sent SMS fullness message 

every time fullness status simulated by putting an obstacle in front of the ultrasonic 

sensor. In terms of power consumption, the measured current drawn by the whole 

system was 400mA, despite that the GSM module has a power rate of 2W/5V. 

According to the measured current, the power bank will last for 30 hours and the 

solar cell panel will require another 30 hours to fully charge the power bank. This is 
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can be feasible during summer long days, as shown in the first test. However, the 

GSM module has a sleep mode which reduces the current consumption of the 

module to 1.5mA during the idle period. This mode could not be implemented 

because of the power bank is designed to be automatically turned off when the power 

consumption is too low. In terms of cost, the mobile network subscription was found 

satisfactory for giving 100 SMS message per 5000IQD credit. However, most 

mobile network companies put a 90-day expiration period on the credit. Table 1 

shows the overall cost of the system without the cost of the bin itself, because of the 

system can be applied to almost any type of trash bin. If the PIR sensor and speaker 

were considered as an accessory, the bare minimum cost for the system will be $160. 

Finally, the solution provided by this system can be effective in managing large 

numbers of trash bins over a small-scale location, due to the no need for internet 

connectivity and computer to track the status of the bins. However, keeping aware 

of the bins locations according to their IDs, which are sent by the fullness SMS 

message, is required for a successful trash collection. 

  

Component Fixed cost                               Periodic cost      

Metal work and paint Rs.1884.5  

Solar panel Rs.2562.92 

Power bank Rs.2261.4 

Electric junction box Rs.301.52 

Arduino Nano Rs.904.56 

GSM module Rs.2261.4 

Ultrasonic sensor Rs.603.04 

PIR sensor Rs.452.28 

MicroSD card module Rs.376.9 

Other parts and soldering Rs.753.8 

GSM network credit                               5000IQD ≈ rs301.52 

Total Rs.12663.84  

Table 5.1: Overall cost of the system 
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2. Conclusion and Future Work 

 

Most of the past work on this subject focused on utilizing cellular network to connect 

to the internet for sending the sensor’s data to a server. On the contrary, this paper 

considered using the cellular network to send fullness SMS alert directly to the user. 

Therefore, the work in this paper can be considered as a smart device, not as IoT 

solution. This system does not offer all the facilities that provided by the web 

applications of IoT products and papers mentioned above. However, the reduction 

in cost offered by this paper is noticeable, if compared with the cost of commercial 

products and the work in [8] due to opting out the presence of an online server. The 

results of the indoor test indicate that the setup worked perfectly under normal 

conditions.  

Moreover, the outdoor tests showed that solar cell panel performed adequately in 

charging the power bank and keeping the system running. In terms of mobile network 

subscription expiration period, the system can make use of postpaid plan to 

overcome this issue. Moreover, a custom-built power bank is recommended, with 

the use of USB DC-DC step- up module, Li-Ion battery charging module and 3.7V 

Li- Ion rechargeable batteries, to overcome the issue of the automatic shutdown of 

the power bank.  

This will also reduce the cost of the system by $20. The option of charging any 

electronic device for the bin user can be omitted to reduce cost and receive a better 

performance from the power bank. Moreover, can make use of the concept of gateway 

or control station that mentioned in [5] and [6] to further reduce the overall cost. 

However, a number of bins connected to a single control station and range limitation 

of the Wi-Fi module must be taken into consideration. 

In terms of security, the author considers it is unpractical to add accelerometer sensor 

to send an alert in case of vandalizing and GPS module to track the bin location in 

case of theft. Accelerometer sensor cannot differentiate between an animal, a person 

or extreme weather shaking the bin. Moreover, the first thing a thief would do is 

disconnecting the power from the system, thus the GPS module will be useless in 

tracking the bin location. However, a temperature or smoke sensor can be added to 

the system to send an alert in case of fire. The advantages and disadvantages of this 

work are illustrated in the table below 
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Advantages Disadvantages 

Low building cost. Requires manual recharging of 

mobile network 

subscription. 

Low operating cost. Requires pre-knowledge of the bins’ 

locations. 

Can work outdoors and indoors. Security measures depend on build 

quality and 

fixed installation of the bin. 

Can run for a long time. Don’t send an alert in case of fire. 

Low maintenance requirements.  

User-friendly design.  

It has an AUX USB port to charge 

external electronic 

devices. 

 

Table 5.2: advantages & disadvantages 

 

Finally, this paper managed to present a cost-effective and user-friendly smart waste 

container for small-scale cases, comparing to the past work mentioned above. As a 

future work, the overall cost can be further reduced if the GSM module is replaced by 

Wi-Fi module, which connects to an intranet WLAN to send the fullness alert to the 

user mobile phone. This will remove the periodic cost of mobile network subscription 

and reduce the power consumption of the system. 
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Chapter-6 Swatchh Bharat abhiyan (clean India) 

6.1 SWATCHHTA NEEDED IN VARNAMA VILLAGE – EXISTING 

SITUATION WITH PHOTOGRAPH 

 

Fig 6.1 Situation 
 

6.2 GUIDELINES - IMPLEMENTTION IN VARNAMA VILLAGE WITH 

PHOTOGRAPH 

 

The past two and a half years has witnessed 

a historical journey for India along the path 

of ‘swachhata’. With the launch of the 

Swacthh Bharat Mission (Urban), the issue of 

urban sanitation was for the first time brought 

to the forefront of the Central government’s 

developmental agenda. Implementation of 

SBM (G) requires large scale social 

mobilization and monitoring. A 5- Tier 

implementation mechanism should be set up 

at the National/State/District/Block/Village 

level as given below: 

      FIG 6.2 waste  
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The Swacthh Bharat Mission will be set up at the Ministry of Drinking Water and 

Sanitation. Secretary DWS will be the Mission Director, to be assisted by Additional 

Secretaries, Joint Secretaries, Directors, Deputy Secretaries and Technical advisors 

as is decided by the Government of India from time to time. 

The Mission will have a Monitoring and Evaluation Cell which shall be responsible 

for carrying out relevant and suitable annual or biannual Monitoring exercises of the 

implementation of the SBM(G) in States, in consultation with other agencies like 

NSSO and Registrar General of India. The Cell shall be responsible for coordination 

with States and Districts on Monitoring. The Cell shall also monitor the reports and 

publications being brought out by various agencies and organizations regarding the 

changing sanitation situation in the country. The Cell will also have the 

responsibility of monitoring the activities of all other Ministries of Government of 

India and individual States / UTs with respect to the Swacthh Bharat Mission. The 

Cell will work towards developing the SBM (G)-MIS of the Ministry in coordination 

with the NIC. 

The Mission will have a Communication Cell that shall prepare and implement the 

Annual and long-term Communication plan of the Swacthh Bharat Mission 

(Gramin)of the MDWS. The Cell will coordinate with the Ministry of I & B, DAVP, 

DD, AIR, NFDC and other communication agencies on the plan. The cell will also 

monitor the Communication plan and activities of states to ensure commonality of 

focus and purpose. 

The National Resource Centre (NRC), a group of experts in various aspects of 

sanitation and water supply, situated within the MDWS shall be a technical 

assistance unit to the Swacthh Bharat Mission. 
 

Action for making your village Clean 

Simple, but important steps should be taken by us to keep our village clean: - 

• Keep paper bags with yourself to store wet waste and throw them in dustbin only. 

• Avoid spitting on roads (as it can be the reason of viral disease). 

• Avoid chewing Pan-Masala, Gutkaand Tobacco. 

• Avoid use of plastic bags. 

• Follow government's rules and regulations, if someone is breaking the rule then 

make them aware of it. 
 

6.3 ACTIVITIES DONE BY STUDENTS FOR ALLOCATED VILLAGE WITH 

PHOTOGRAPH 
  

Our allocated village has already neat and clean so we had not done any activity 

regarding swatch Bharat abhiyan. 
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Chapter 7: Village condition due to Covid-19  

 
7.1 TAKEN STEPS IN VARNAMA VILLAGE RELATED TO EXISTING 

SITUATION WITH PHOTOGRAPH 

  

• All schools, shops, collage, temple, bank, railway station, etc. remains closed till 

government guidelines to open. 

• all steps taken for sanitization of public transport vehicles and terminals. This is to 

ensure sanitation of seats, handles, and bars at all bus terminals are disinfected. 

• The municipal corporation to plan sterilizes and sanitize schools and colleges. 

• The hospitals added the extra beds and extra body kits and spraying machines, etc. 

for present to covid situation. 

• The corporation has ordered to cancellation of all weekly markets, with an 

immediate effect. 

• The person who travelled abroad in the last 14 days to self-isolate for at least 2 weeks  

• The persons should compulsorily wear the mask and maintain social distancing to 

each other. 

 

 

                                              FIG 7.1 photographs 
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7.2 Activities Done by Students for allocated village with Photograph 

  

 

FIG 7.2 Covid -19 photograph 

 

7.3 ANY OTHER STEPS TAKEN BY THE STUDENTS / VILLAGERS 

 

In this corona-times the safety is very necessary for peoples of village. Because at 

this times the village peoples are not know about their safety and health protection 

there selves. So we decided to awake the peoples about health safety so we 

distributed the mask to the villagers and known them the benefits about mask.  
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Chapter 8: Sustainable Design Planning Proposal (Prototype Design)- 

Part- I 
 

8.0 OBSERVATION AND BRIEF WRITE UP ABOUT THE EXISTING DESIGN 

 

• We visit the village under this project. First of all, we meet the T.D.O of the village and 

collect the data of the village. And doing their analysis. After more visit of T.D.O, Sarpanch, 

and Talati we take much information about the village. And also analyze the data which we 

collect. Also, we visit the village with villager sand Talati and observe the present condition 

of the village. Which we saw that the village condition is good. But it’s required to develop 

at some extent. 
 

• The post office, Primary school, the village pond is not in good condition in village. 
 

• In the Physical infrastructure facility, we observed Main Source of Drinking Water, Water 

tank facility, Drainage facility, types of drainage, Road networks, Transportation facility, 

Electrical Distribution, Sanitation facility, irrigation facility and housing condition etc. 
 

• In village we observed that the sustainable infrastructure facilities like post office no in good 

condition. The Post office is situated in in house. There was not separately structure is not 

dedicated to post office. The drainage system is not in good condition. And many other 

facilities like, Public garden, Public toilet is noting good condition or not available in village. 

 

 
 

8.1 DESIGN PROPOSALS 

• In village for post office Particular structure is not available. So, the people recommendation 

cannot complete with existing post office. 
 

• In village bank is very small & area is so congested so, new bank will be provided in village. 
 

• Public toilet block is not available in village. 
 

• The primary school is not better condition so, we will provide the new primary school in 

village and help for student’s activities. 
 

• Public garden is not available in village for local people.
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8.1.1 Planning proposal of Post Office: - (AREA= 80 sq.m) 
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FOOTING PLAN: - 
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❖ Measurement table: - 

 
 

Sr.No. 

 

item description 

 

Nos. 

 

length 

(m) 

 

width 

(m) 

 

height 

(m) 

 

Quantity 

Total 

Quantity cu.m 

 

1 

 

Earthwork in Excavation in 

Foundation 

      

 Footing(1.25*1.25) 4 1.25 1.25 1.5 9.38  

 Footing(1.45*1.45) 3 1.45 1.45 1.5 9.46  

 Footing(1.35*1.35) 2 1.35 1.35 1.5 5.47  

 Footing(1.40*1.40) 1 1.4 1.4 1.5 2.94  

 Footing(1.7*1.7) 1 1.7 1.7 1.5 4.34  

 Footing(1.65*1.65) 1 1.65 1.65 1.5 4.08  

       35.7 

        

2 P.P.C. in Foundation       

 Thickness=.10       

 Footing(1.25*1.25) 4 1.75 1.75 0.1 1.23  

 Footing(1.45*1.45) 3 1.95 1.95 0.1 1.14  

 Footing(1.35*1.35) 2 1.85 1.85 0.1 0.68  

 Footing(1.40*1.40) 1 1.9 1.9 0.1 0.36  

 Footing(1.70*1.70) 1 2.25 2.25 0.1 0.51  

 Footing(1.65*1.65) 1 2.15 2.15 0.1 0.46  

       4.4 

        

3 Column       

 Base:-       

 Thickness=0.305       

 Footing(1.25*1.25) 4 1.25 1.25 0.305 1.91  

 Footing(1.45*1.45) 3 1.45 1.45 0.305 1.92  

 Footing(1.35*1.35) 2 1.35 1.35 0.305 1.11  

 Footing(1.40*1.40) 1 1.4 1.4 0.305 0.60  

 Footing(1.7*1.7) 1 1.7 1.7 0.305 0.88  
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 Footing(1.65*1.65) 1 1.65 1.65 0.305 0.83  

      7.25  

 Stem(0.23*0.30):-       

 Height=1.5+0.85= 2.35m       

 

 Footing(1.25*1.25) 4 1.25 1.25 2.35 14.69  

 Footing(1.45*1.45) 3 1.45 1.45 2.35 14.82  

 Footing(1.35*1.35) 2 1.35 1.35 2.35 8.57  

 Footing(1.40*1.40) 1 1.4 1.4 2.35 4.61  

 Footing(1.7*1.7) 1 1.7 1.7 2.35 6.79  

 Footing(1.65*1.65) 1 1.65 1.65 2.35 6.40  

      55.87  

      Total 63.1 

        

4 Plinth Beam:-       

 BEAM 1 3 3.19 0.23 0.35 0.77  

 BEAM2 3 4.24 0.23 0.35 1.02  

 BEAM3 3 2.34 0.23 0.35 0.57  

 BEAM4 4 3.81 0.23 0.35 1.23  

 BEAM5 4 3.96 0.23 0.35 1.28  

      total 4.9 

        

5 Earth Filling in Plinth:-       

 Passage Room (9.54m*3.77m) 1 9.54 3.77 0.45 16.18  

 W/C (1m*2.34m) 1 1 2.34 0.45 1.05  

 Parcel Room(3m*3.62m) 1 3 3.62 0.45 4.89  

 Counter Room(6.39m*3.77m) 1 6.39 3.77 0.45 10.84  

      Total 33.0 

        

6 Damp proof course(DPC):-       

 36-((0.3/2)*0)       

 36 1 36 0.3   10.8 
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7 

Brick Work in Super 

Structure: - 

      

 36-((0.3/2) *0)       

 36 1 36 0.3 3  32.4 

        

 Partition Wall:-       

 w1= (L=1m) ,(B=0.115m) 1 1 0.115 3 0.35  

 w2=(L=0.84m),(B=0.115m) 1 0.84 0.115 3 0.29  

 

❖ Abstract sheet: - 
 

SR.NO ITEM QUANTITY UNIT RATE (Rs.) AMOUNT 

1 CEMENT 440 BAGS 300 132000 

2 SAND 15.4 M.T. 700 10780 

3 AGGREGATES 30.4 M.T. 900 27360 

4 STEEL 2420 KG 48 116160 

5 BINDING WIRE 25 KG 61 1525 

6 PLASTER 2155 sq. Ft 30 64650 

7 EXCAVATION 

WORK 

36 m3 130 4680 

8 BRICK ( RAHI) 65000 NOS. 5.5 357500 

 TOTAL 714655 

1.5% WATER 10719.82 

10% CONT.PROFIT 71465.5 

Total amount 796840.32 
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8.1.2 Planning proposal of Anganvadi: - (AREA= 30 sq.m) 
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FOOTING PLAN: - 
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❖ Measurement table: - 

 

Sr.No. 

 

item description 

 

Nos. 

length 

(m) 

width 

(m) 

height 

(m) 

 

Quantity 

Total 

Quantity 

cu.m 

1 Earthwork in Excavation in 

Foundation 

      

 Footing(1.25*1.50) 4 1.25 1.5 1.5 11.25  

 Footing(1.25*1.25) 2 1.25 1.25 1.5 4.6875  

 Footing(1.30*1.30) 2 1.3 1.3 1.5 5.07  

       21.01 

        

2 P.P.C. in Foundation       

 Thickness=.10       

 Footing(1.25*1.50) 4 1.75 2 0.1 1.4  

 Footing(1.25*1.25) 2 1.75 1.75 0.1 0.6125  

 Footing(1.30*1.30) 2 1.8 1.8 0.1 0.648  

       2.6605 

        

3 Column       

 Base:-       

 Thickness=0.305       

 Footing(1.25*1.50) 4 1.25 1.5 0.305 2.2875  

 Footing(1.25*1.25) 2 1.25 1.25 0.305 0.953125  

 Footing(1.30*1.30) 2 1.3 1.3 0.305 1.0309  

      4.271525  

 Stem(0.23*0.30):-       

 Height=1.5+0.85= 2.35m       

 Footing(1.25*1.50) 4 1.25 1.5 2.35 17.625  

 Footing(1.25*1.25) 2 1.25 1.25 2.35 7.34375  

 Footing(1.30*1.30) 2 1.3 1.3 2.35 7.943  

      32.91175  

      Total 37.183275 
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4 Plinth Beam:-       

 BEAM 1 6 2.88 0.23 0.3 1.19232  

 BEAM2 6 2.89 0.23 0.3 1.19646  

 BEAM3 6 2.43 0.23 0.3 1.00602  

 BEAM4 6 2.36 0.23 0.3 0.97704  

      total 4.37184 

        

5 Earth Filling in Plinth:-       

 Class room (5.54m*4.54m) 1 5.54 4.54 0.45 11.31822  

 W/C (1m*2.15m) 1 1 2.15 0.45 0.9675  

      Total 12.28572 

        

6 Damp proof course(DPC):-       

 21.12-((0.3/2)*0)       

 21.12 1 21.12 0.3   6.336 

` 

7 

Brick Work in Super 

Structure:- 

      

 21.12-((0.3/2)*0)       

 21.12 1 21.12 0.3 3  19.008 

        

 Partition Wall:-       

 w1= (L=1m) ,(B=0.115m) 1 1 0.115 3 0.345  

 w2=(L=0.65m),(B=0.115m) 1 0.65 0.115 3 0.22425  

      Total 19.57725 

        

 Deduction:-       

 Door (1.20*2.10) 1 1.2 0.3 2.1 0.756  

 Door (0.75*2.10) 2 0.75 0.115 2.1 0.36225  

 Windows(1.20*1.20) 4 1.2 0.3 1.2 1.728  

 Ventilation(0.60*0.60) 2 0.6 0.3 0.6 0.216  

       3.06225 

        

 Lintel:-       

 Door (1.20*2.10) 1 1.5 0.3 0.15 0.0675  
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 Door (0.75*2.10) 2 1.05 0.115 0.15 0.036225  

 Windows(1.20*1.20) 4 1.5 0.3 0.15 0.27  

 Ventilation(0.60*0.60) 2 0.9 0.3 0.15 0.081  

       0.454725 

        

 TotalBrickwork 

AferDeduction:- 

     

Total 

 

16.060275 

        

8 brick work       

 area:- 

((2*2.70*5)+(2*2.70*6))=59.4 

(59.4/0.19*0.9*0.9)=38596.49

nos. 

     39,000 

NOS. of 

brick 

        

9 Plaster       

 60.6       

 double plater = 

(2*60.6)=121.2m2 

      

 125m2       

10 Slab       

 L=6       

 B=5       

 H=0.15 1 6 5 0.15  4.5 
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❖ Abstract sheet: - 
 

SR.NO ITEM QUANTITY UNIT RATE (Rs.) AMOUNT 

1 CEMENT 200 BAGS 300 60000 

2 SAND 7 M.T. 700 4900 

3 AGGREGATES 14 M.T. 900 12600 

4 STEEL 1875.4 KG 48 90019.2 

5 BINDING WIRE 19 KG 61 1159 

6 PLASTER 640 sq. Ft 30 19200 

7 EXCAVATION 

WORK 

22 m3 130 2860 

8 BRICK (RAHI) 39000 NOS. 5.5 214500 

 TOTAL 405238.2 

1.5% WATER 6078.57 

10% CONT.PROFIT 40523.82 

Total amount 451840.59 
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8.1.3 Planning proposal of Bank: - (AREA= 85.21 sq.m) 
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 FOOTING PLAN: - 
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❖ Measurement table: - 

 

Sr.No. 

 

item description 

 

Nos. 

length 

(m) 

width 

(m) 

height 

(m) 

 

Quantity 

Total 

Quantity 

cu.m 

1 Earthwork in Excavation in 

Foundation 

      

 Footing(1.45*1.45) 4 1.45 1.45 1.5 12.615  

 Footing(1.25*1.25) 2 1.25 1.25 1.5 4.6875  

 Footing(1.35*1.35) 2 1.35 1.35 1.5 5.4675  

 Footing(1.25*1.15) 2 1.25 1.15 1.5 4.3125  

 Footing(1.40*1.40) 2 1.4 1.4 1.5 5.88  

 Footing(1.50*1.50) 1 1.5 1.5 1.5 3.375  

 Footing(1.80*1.80) 1 1.8 1.8 1.5 4.86  

 Footing(1.65*1.65) 1 1.65 1.65 1.5 4.08375  

       45.28 

        

2 P.P.C. in Foundation       

 Thickness=.10       

 Footing(1.45*1.45) 4 2 2 0.1 1.6  

 Footing(1.25*1.25) 2 1.75 1.75 0.1 0.6125  

 Footing(1.35*1.35) 2 1.85 1.85 0.1 0.6845  

 Footing(1.25*1.15) 2 1.8 1.7 0.1 0.612  

 Footing(1.40*1.40) 2 1.9 1.9 0.1 0.722  

 Footing(1.50*1.50) 1 2 2 0.1 0.4  

 Footing(1.80*1.80) 1 2.3 2.3 0.1 0.529  

 Footing(1.65*1.65) 1 2.15 2.15 0.1 0.46225  

       5.62225 

        

3 Column       

 Base:-       

 Thickness=0.305       

 Footing(1.45*1.45) 4 1.45 1.45 0.305 2.57  

 Footing(1.25*1.25) 2 1.25 1.25 0.305 0.95  

 Footing(1.35*1.35) 2 1.35 1.35 0.305 1.11  
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 Footing(1.25*1.15) 2 1.25 1.15 0.305 0.88  

 Footing(1.40*1.40) 2 1.4 1.4 0.305 1.20  

 Footing(1.50*1.50) 1 1.5 1.5 0.305 0.69  

 Footing(1.80*1.80) 1 1.8 1.8 0.305 0.99  

 Footing(1.65*1.65) 1 1.65 1.65 0.305 0.83  

      9.2071875  

 Stem(0.23*0.30):-       

 Height=1.5+0.85= 2.35m       

 Footing(1.45*1.45) 4 1.45 1.45 2.35 19.76  

 Footing(1.25*1.25) 2 1.25 1.25 2.35 7.34  

 Footing(1.35*1.35) 2 1.35 1.35 2.35 8.57  

 Footing(1.25*1.15) 2 1.25 1.15 2.35 6.76  

 Footing(1.40*1.40) 2 1.4 1.4 2.35 9.21  

 Footing(1.50*1.50) 1 1.5 1.5 2.35 5.29  

 

 Footing(1.80*1.80) 1 1.8 1.8 2.35 7.61  

        

 Footing(1.65*1.65) 1 1.65 1.65 2.35 6.40  

      70.94  

`      Total 80.15 

        

4 Plinth Beam:-       

 BEAM 1 6 3.62 0.23 0.35 1.74846  

 BEAM2 6 3.63 0.23 0.35 1.75329  

 BEAM3 6 3.17 0.23 0.35 1.53111  

 BEAM4 8 3.89 0.23 0.35 2.50516  

 BEAM5 8 3.88 0.23 0.35 2.49872  

      total 10.03674 

        

5 Earth Filling in Plinth:-       

 Locker Room(3.39m*2.94m) 1 3.39 2.94 0.45 4.48497  

 W/C (0.90m*1.66m) 1 0.9 1.66 0.45 0.6723  

 Casher Room(6.58m*3.17m) 1 6.58 3.17 0.45 9.38637  

 Office-Room(2.47*3.05) 1 2.47 3.05 0.45 3.390075  

 Passage(5.62m*4.37m) 1 5.62 4.37 0.45 11.05173  
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      Total 28.985445 

        

6 Damp proof course(DPC):-       

 44.09-((0.3/2)*2)       

 43.79 1 43.79 0.3   13.137 

        

7 Brick Work in Super 

Structure:- 

      

 44.09-((0.3/2)*2)       

 43.79 1 43.79 0.3 3  39.411 

        

 Partition Wall:-       

 w/c1= (L=0.42m) 

,(B=0.115m) 

1 0.42 0.115 3 0.1449  

 w/c2=(L=1.76m),(B=0.115m) 1 1.76 0.115 3 0.6072  

 Office= (L=2.66m),(B=0.115) 1 2.66 0.115 3 0.9177  

 Office= (L=3.17m),(B=0.115) 1 3.17 0.115 3 1.09365  

      Total 42.17445 

        

 Deduction:-       

 Door (1.20*2.10) 1 1.2 0.3 2.1 0.756  

 Door (0.90*2.10) 2 0.9 0.3 2.1 1.134  

 Door (0.90*2.10) 1 0.9 0.115 2.1 0.21735  

 Door (0.75*2.10) 2 0.75 0.115 2.1 0.36225  

 Windows(1.20*1.20) 1 1.2 0.3 1.2 0.432  

 Ventilation(0.60*0.60) 2 0.6 0.3 0.6 0.216  

       3.1176 

        

 Lintel:-       

 Door (1.20*2.10) 1 1.5 0.3 0.15 0.0675  

 Door (0.90*2.10) 2 1.2 0.3 0.15 0.108  

 Door (0.90*2.10) 1 1.2 0.115 0.15 0.0207  

 Door (0.75*2.10) 2 1.05 0.115 0.15 0.036225  

 Windows(1.20*1.20) 3 1.5 0.3 0.15 0.2025  

 Ventilation(0.60*0.60) 2 0.9 0.3 0.15 0.081  
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       0.515925 

        

 Total Brickwork After 

Deduction: - 

    Total 38.540925 

        

8 brick work       

 area:- 

((2*2.70*10.65)+(2*2.70*8))

=100.7 

(100.71/0.19*0.9*0.9)=65438.

59nos. 

     68,000 

NOS. of 

brick 

        

9 Plaster       

 103.74       

 double plater = 

(2*103.74)=207.48m2 

      

 208m2       

10 Slab       

 L=10.65       

 B=8       

 H=0.15 1 10.65 8 0.15  12.78 
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❖ Abstract sheet: - 

 

SR.NO ITEM QUANTITY UNIT RATE (Rs.) AMOUNT 

1 CEMENT 450 BAGS 300 135000 

2 SAND 16 M.T. 700 11200 

3 AGGREGATES 31.2 M.T. 900 28080 

4 STEEL 2365 KG 48 113520 

5 BINDING WIRE 24 KG 61 1464 

6 PLASTER 2240 sq.ft 30 67200 

7 EXCAVATION WORK 46 m3 130 5980 

8 BRICK (RAHI) 68000 NOS. 5.5 374000 

 TOTAL 736444 

1.5% WATER 11046.66 

10% CONT.PROFIT 73644.4 

Total amount 821135.06 
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8.1.4 Planning proposal of public toilet: - (AREA = 34.61 sq.m) 
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   FOOTING PLAN: - 
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❖ Measurement table: - 

 
 

Sr.No. 

 

item description 

 

Nos. 

length 

(m) 

width 

(m) 

height 

(m) 

 

Quantity 

Total 

Quantity 

cu.m 

1 Earthwork in Excavation in 

Foundation 

      

 Footing(1.20*1.15) 7 1.2 1.15 1.5 14.49  

 Footing(1.20*1.20) 1 1.2 1.2 1.5 2.16  

 Footing(1.25*1.25) 1 1.25 1.25 1.5 2.34375  

       18.99 

        

2 P.P.C. in Foundation       

 Thickness=.10       

 Footing(1.20*1.15) 7 2 1.65 0.1 2.31  

 Footing(1.20*1.20) 1 1.7 1.7 0.1 0.289  

 Footing(1.25*1.25) 1 1.75 1.75 0.1 0.30625  

       2.90525 

        

3 Column       

 Base:-       

 Thickness=0.305       

 Footing(1.20*1.15) 7 1.2 1.15 0.305 2.9463  

 Footing(1.20*1.20) 1 1.2 1.2 0.305 0.4392  

 Footing(1.25*1.25) 1 1.25 1.25 0.305 0.4765625  

      3.8620625  

 Stem(0.23*0.30):-       

 Height=1.5+0.85= 2.35m       

 Footing(1.20*1.15) 7 1.2 1.15 2.35 22.701  

 Footing(1.20*1.20) 1 1.2 1.2 2.35 3.384  

 Footing(1.25*1.25) 1 1.25 1.25 2.35 3.671875  

      29.756875  

      Total 33.618937

5 
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4 Plinth Beam:-       

 BEAM 1 6 3.18 0.23 0.3 1.31652  

 BEAM2 6 3.19 0.23 0.3 1.32066  

 BEAM3 6 3.13 0.23 0.3 1.29582  

 BEAM4 6 1.64 0.23 0.3 0.67896  

 BEAM5 4 1.03 0.23 0.3 0.28428  

      total 4.89624 

        

5 Earth Filling in Plinth:-       

 Public Toilet(6.60m*5m) 1 6.6 5 0.45 14.85  

      Total 14.85 

        

6 Damp proof course(DPC):-       

 26.51-((0.3/2)*0)       

 26.51 1 26.51 0.3   7.953 

        

7 Brick Work in Super 

Structure:- 

      

 26.51-((0.3/2)*0)       

 26.51 1 26.51 0.3 3  23.859 

        

 Partition Wall:-       

 w1= (L=1.03m) ,(B=0.115m) 11 1.03 0.115 3 0.35535  

 w2=(L=0.16m),(B=0.115m) 12 0.16 0.115 3 0.0552  

 w3=(L=0.71m),(B=0.115m) 3 0.71 0.115 3 0.24495  

      Total 24.5145 

        

 Deduction:-       

 Door (1.0*2.10) 1 1 0.3 2.1 0.63  

 Door (0.75*2.10) 15 0.75 0.115 2.1 2.716875  

 Ventilation(0.60*0.60) 10 0.6 0.3 0.6 1.08  

       4.426875 

        

 Lintel:-       
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 Door (1.0*2.10) 1 1.3 0.3 0.15 0.0585  

 Door (0.75*2.10) 15 1.05 0.115 0.15 0.2716875  

 Ventilation(0.60*0.60) 10 0.9 0.3 0.15 0.405  

        

       0.7351875 

        

 Total Brickwork After 

Deduction:- 

     

Total 

 

19.352437

5 

        

8 brick work       

 area:- 

((2*2.70*6.60)+(2*2.70*5))=6

2.64 

(62.64/0.19*0.9*0.9)=40701.7

5nos. 

     42,000 

NOS. of 

brick 

        

9 plaster       

 69.6       

 double 

plaster=(2*69.6)=139.2m2 

      

 140m2       

        

10 Slab       

 L=6.60       

 B=5       

 H=0.15 1 6.6 5 0.15  4.95 
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❖ Abstract sheet: - 

 
SR.NO ITEM QUANTITY UNIT RATE (Rs.) AMOUNT 

1 CEMENT 280 BAGS 300 84000 

2 SAND 9.5 M.T. 700 6650 

3 AGGREGATES 20 M.T. 900 18000 

4 STEEL 2200 KG 48 105600 

5 BINDING WIRE 23 KG 61 1403 

6 PLASTER 1510 sq. Ft 30 45300 

7 EXCAVATION 

WORK 

19 m3 130 2470 

8 BRICK (RAHI) 42000 NOS. 5.5 231000 

 TOTAL 494423 

1.5% WATER 7416.34 

10% CONT.PROFIT 49442.3 

Total amount 551281.64 
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8.1.5 Planning proposal of primary school: – (AREA= 300 sq.m) 
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FOOTING PLAN: - 
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❖ Measurement table:- 

 

 

Sr.No. 

 

item description 

 

Nos. 

length (m) width 

(m) 

height 

(m) 

 

Quantity 

Total 

Quantity 

cu.m 

1 Earthwork in Excavation in 

Foundation 

      

 Footing(1.65*1.65) 2 1.65 1.65 1.5 8.1675  

 Footing(1.80*1.80) 3 1.8 1.8 1.5 14.58  

 Footing(1.70*1.70) 3 1.7 1.7 1.5 13.005  

 Footing(1.75*1.75) 2 1.75 1.75 1.5 9.1875  

 Footing(1.90*1.90) 1 1.9 1.9 1.5 5.415  

 Footing(1.95*1.95) 1 1.95 1.95 1.5 5.70375  

 Footing(2.10*2.10) 2 2.1 2.1 1.5 13.23  

 Footing(2.05*2.05) 1 2.05 2.05 1.5 6.30375  

       75.59 

        

2 P.P.C. in Foundation       

 Thickness=.10       

 Footing(1.65*1.65) 2 2.15 2.15 0.1 0.9245  

 Footing(1.80*1.80) 3 2.3 2.3 0.1 1.587  

 Footing(1.70*1.70) 3 2.2 2.2 0.1 1.452  

 Footing(1.75*1.75) 2 2.25 2.25 0.1 1.0125  

 Footing(1.90*1.90) 1 2.4 2.4 0.1 0.576  

 Footing(1.95*1.95) 1 2.45 2.45 0.1 0.60025  

 Footing(2.10*2.10) 2 2.6 2.6 0.1 1.352  

 Footing(2.05*2.05) 1 2.55 2.55 0.1 0.65025  

       8.1545 

        

3 Column       

 Base:-       

 Thickness=0.305m OR 0.355m       

 Footing(1.65*1.65) 2 1.65 1.65 0.305 1.66  

 Footing(1.80*1.80) 3 1.8 1.8 0.305 2.96  

 Footing(1.70*1.70) 3 1.7 1.7 0.305 2.64  



Vishwakarma Yojana Phase VIII: Village, VARNAMA District VADODARA 
     

(Gujarat Technological University)                                                  2020-2021 Page 127  

 Footing(1.75*1.75) 2 1.75 1.75 0.305 1.87  

 Footing(1.90*1.90) 1 1.9 1.9 0.305 1.10  

 Footing(1.95*1.95) 1 1.95 1.95 0.305 1.16  

 Footing(2.10*2.10) 2 2.1 2.1 0.355 3.13  

 Footing(2.05*2.05) 1 2.05 2.05 0.355 1.49  

      16.0216  

 Stem(0.23*0.30):-       

 Height=1.5+0.85= 2.35m       

 Footing(1.65*1.65) 2 1.65 1.65 2.35 12.80  

 Footing(1.80*1.80) 3 1.8 1.8 2.35 22.84  

 Footing(1.70*1.70) 3 1.7 1.7 2.35 20.37  

 Footing(1.75*1.75) 2 1.75 1.75 2.35 14.39  

 Footing(1.90*1.90) 1 1.9 1.9 2.35 8.48  

 Footing(1.95*1.95) 1 1.95 1.95 2.35 8.94  

 Footing(2.10*2.10) 2 2.1 2.1 2.35 20.73  

 Footing(2.05*2.05) 1 2.05 2.05 2.35 9.88  

 

      118.43  

      Total 134.45 

        

4 Plinth Beam:-       

 BEAM 1 10 4.17 0.23 0.4 3.8364  

 BEAM2 12 3.87 0.23 0.4 4.27248  

 BEAM3 8 4 0.23 0.4 2.944  

 BEAM4 8 5.8 0.23 0.4 4.2688  

 BEAM5 12 6.48 0.23 0.4 7.15392  

 BEAM6 8 2.79 0.23 0.4 2.05344  

 BEAM7 10 5.5 0.23 0.4 5.06  

      total 29.58904 

        

5 Earth Filling in Plinth:-       

 Class Room(3.75m*5m) 3 3.75 5 0.45 25.3125  

 W/C (4m*5m) 1 4 5 0.45 9  

 Class Room(3.83m*5m) 1 3.83 5 0.45 8.6175  

 Sport-Room(5m*2.74m) 1 5 2.74 0.45 6.165  
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 Class Room(5m*5.27m) 1 5 5.27 0.45 11.8575  

 Principal Room(4.12m*5.27m) 1 4.12 5.27 0.45 9.77058  

      Total 70.72308 

        

6 Damp proof course(DPC):-       

 86.25-((0.3/2)*3)       

 85.8 1 85.8 0.3   25.74 

        

7 Brick Work in Super Structure:-       

 86.25-((0.3/2)*3)       

 85.8 1 85.8 0.3 3  77.22 

        

 Partition Wall:-       

 w/c1= (L=0.17m) ,(B=0.115m) 4 0.17 0.115 3 0.2346  

 w/c2=(L=1.31m),(B=0.115m) 2 1.31 0.115 3 0.9039  

 Class= (L=5m),(B=0.115) 7 5 0.115 3 12.075  

 Class= (L=2.85m),(B=0.115) 3 2.85 0.115 3 2.94975  

 Class= (L=2.5m),(B=0.115) 1 2.5 0.115 3 0.8625  

 Class= (L=2.93m),(B=0.115) 1 2.93 0.115 3 1.01085  

 Class= (L=4.37m),(B=0.115) 1 4..37 0.115 3 1.50765  

      Total 96.76425 

        

 Deduction:-       

 Door (2*2.10) 1 2 0.3 2.1 1.26  

 Door (0.90*2.10) 5 0.9 0.115 2.1 1.08675  

 Door (0.90*2.10) 2 0.9 0.3 2.1 1.134  

 Door (0.75*2.10) 6 0.75 0.115 2.1 1.08675  

 Windows(1.20*1.20) 5 1.2 0.3 1.2 2.16  

 Ventilation(0.60*0.60) 4 0.6 0.3 0.6 0.432  

 Windows(0.90*1.20) 8 0.9 0.3 1.2 2.592  

       9.7515 

 

 Lintel:-       

 Door (2*2.10) 1 2.3 0.3 0.15 0.1035  

 Door (0.90*2.10) 5 1.2 0.115 0.15 0.1035  
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 Door (0.90*2.10) 2 1.2 0.3 0.15 0.108  

 Door (0.75*2.10) 6 1.05 0.115 0.15 0.108675  

 Windows(1.20*1.20) 5 1.5 0.3 0.15 0.3375  

 Ventilation(0.60*0.60) 4 1.2 0.3 0.15 0.216  

 Windows(0.90*1.20) 8 1.2 0.3 1.2 3.456  

       0.977175 

        

 Total Brickwork AferDeduction:-     Total 86.035575 

        

8 brick work       

 area:- 

((2*2.70*6.60)+(2*2.70*5)+(9*48.6)=6

28m2 

(628/0.19*0.9*0.9)=408057.18nos. 

     410000 

NOS. of 

brick 

        

9 plaster       

 300m2       

 double plaster=(2*300)=600m2       

 600m2       

        

10 Slab       

 L=20       

 B=15       

 H=0.15 1 20 15 0.15  45 
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❖ Abstract sheet: - 

 

SR.NO ITEM QUANTITY UNIT RATE (Rs.) AMOUNT 

1 CEMENT 1290 BAGS 300 387000 

2 SAND 45 M.T. 700 31500 

3 AGGREGATES 90 M.T. 900 81000 

4 STEEL 6770 KG 48 324960 

5 BINDING WIRE 68 KG 61 4148 

6 PLASTER 6460 sq.ft 30 193800 

7 EXCAVATION WORK 76 m3 130 9880 

8 BRICK ( RAHI) 410000 NOS. 5.5 2255000 

 TOTAL 3287288 

1.5% WATER 7416.34 

10% CONT.PROFIT 49442.3 

Total amount 3344146.64 
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8.1.6 Planning proposal of Animal Hospital: – (AREA= 140 sq.m) 
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FOOTING PLAN: - 
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❖ Measurement table: 

 

Sr.No. 

 

item description 

 

Nos. 

length 

(m) 

width 

(m) 

height 

(m) 

 

Quantity 

Total 

Quantity 

cu.m 

1 Earthwork in Excavation in 

Foundation 

      

 Footing(1.50*1.50) 4 1.5 1.5 1.5 13.5  

 Footing(1.25*1.25) 2 1.25 1.25 1.5 4.6875  

 Footing(1.30*1.30) 2 1.3 1.3 1.5 5.07  

 Footing(1.60*1.60) 1 1.6 1.6 1.5 3.84  

       27.10 

        

2 P.P.C. in Foundation       

 Thickness=.10       

 Footing(1.25*1.50) 4 2 2 0.1 1.6  

 Footing(1.25*1.25) 2 1.75 1.75 0.1 0.6125  

 Footing(1.30*1.30) 2 1.8 1.8 0.1 0.648  

 Footing(1.60*1.60) 1 2.1 2.1 0.1 0.441  

       3.3015 

        

3 Column       

 Base:-       

 Thickness=0.305       

 Footing(1.50*1.50) 4 1.5 1.5 0.305 2.745  

 Footing(1.25*1.25) 2 1.25 1.25 0.305 0.953125  

 Footing(1.30*1.30) 2 1.3 1.3 0.305 1.0309  

 Footing(1.60*1.60) 1 1.6 1.6 0.305 0.7808  

      5.509825  

 Stem(0.23*0.30):-       

 Height=1.5+0.85= 2.35m       
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 28.76 1 28.76 0.3   8.628 

        

 

7 

Brick Work in Super 

Structure:- 

      

 28.76-((0.3/2)*0)       

 28.76 1 28.76 0.3 3  25.884 

        

 Partition Wall:-       

 w1= (L=1m) ,(B=0.115m) 2 1 0.115 3 0.69  

 w2=(L=2m),(B=0.115m) 2 2 0.115 3 1.38  

      Total 27.954 

        

 Footing(1.50*1.50) 4 1.5 1.5 2.35 21.15  

 Footing(1.25*1.25) 2 1.25 1.25 2.35 7.34375  

 Footing(1.30*1.30) 2 1.3 1.3 2.35 7.943  

 Footing(1.60*1.60) 1 1.6 1.6 2.35 6.016  

      42.45275  

      Total 47.962575 

        

4 Plinth Beam:-       

 BEAM 1 12 3.39 0.23 0.23 2.151972  

 BEAM2 12 3.575 0.23 0.23 2.26941  

      total 4.421382 

        

5 Earth Filling in Plinth:-       

 Class room (6.54m*6.92m) 1 6.54 6.92 0.45 20.36556  

 W/C (1m*1m) 1 1 1 0.45 0.45  

      Total 20.81556 

        

6 Damp proof course(DPC):-       

 28.76-((0.3/2)*0)       
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 Deduction:-       

 Door (2*2.10) 1 2 0.3 2.1 1.26  

 Door (0.75*2.10) 1 0.75 0.115 2.1 0.18112

5 

 

 Windows(1.20*1.20) 3 1.2 0.3 1.2 1.296  

 Ventilation(0.60*0.60) 1 0.6 0.3 0.6 0.108  

       2.845125 

        

 Lintel:-       

 Door (2*2.10) 1 2.3 0.3 0.15 0.1035  

 Door (0.75*2.10) 1 1.05 0.115 0.15 0.01811

25 

 

 Windows(1.20*1.20) 3 1.5 0.3 0.15 0.2025  

 Ventilation(0.60*0.60) 1 0.9 0.3 0.15 0.0405  

       0.364612

5 

        

 Total Brickwork After 

Deduction:- 

     

Total 

 

24.74426

25 

        

8 brick work       

 area:- 

((2*2.70*7)+(2*2.70*7.38))=77.

65 

(77.65/0.19*0.9*0.9)=50456.14n

os. 

     52,000 

NOS. of 

brick 

        

9 Plaster       

 81.72       

 double plater = (2*81.72) 

=163.44m2 

      

 170m2       

10 Slab       
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 L=7       

 B=7.38       

 H=0.15 1 7 7.38 0.15  7.749 

 

 

 

❖ Abstract sheet: - 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

SR.NO ITEM QUANTITY UNIT RATE (Rs.) AMOUNT 

1 CEMENT 285 BAGS 300 85500 

2 SAND 10 M.T. 700 7000 

3 AGGREGATES 20 M.T. 900 18000 

4 STEEL 2195 KG 48 105360 

5 BINDING WIRE 22 KG 61 1342 

6 PLASTER 1830 sq.ft 30 54900 

7 EXCAVATION 

WORK 

28 m3 130 3640 

8 BRICK (RAHI) 52000 NOS. 5.5 286000 

 TOTAL 561742 

1.5% WATER 8426.13 

10% CONT.PROFIT 56174.2 

Total amount 626342.33 
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8.2 REASON FOR STUDENTS RECOMMENDING THIS DESIGN: - 

DESIGN NAME REASON 

POST-OFFICE In this village the post-office is not in 

proper place, very small in comfortable 

no facilities, etc. so we decided to 

develop the pot-office.  

 

BANK In this village the post-office is very 

small in comfortable no facilities, etc so 

we decided to develop the bank.  

 

ANGANWADI The existing anganwadi is need to be 

renovate Because the existing structure 

life if is over. 

PUBLIC TOILET In this village public toilet is not 

provided soWe design public toilet in 

village. 

PRIMARY SCHOOL The existing primary school is need to 

be renovate Because the existing 

structure life if is over. 

ANIMAL HOSPITAL` The existing animal hospital is need to 

be renovate Because the existing 

structure life if is over. 
 

8.3 ABOUT DESIGNS SUGGESTIONS / BENEFIT OF THE VILLAGERS: - 

 

• The villagers get better facilities and comfort. 

• The village get source of income. 

• Good student teaching facilites. 

• Peoples get employment. 

• The village have better appearance. 

• Fulfilment of water facilities. 
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Chapter 9. Future Scope-Requirement of the Village (for the PART- II) 

 
After completion of visit & data collection the project carried out in the current 

semester by me. Thenin1stsemester we are designed various infrastructure facility 

like Post office, Public Toilet, Bank, Primary school. Etc. 

Future scope would be study over different amenities like Public garden, pond 

beatification, and water tank are need to maintenance. 

 

The village still lacks in maintenance of the building and various structures. 

Taking this into consideration the estimation of its rehabilitation with other 

necessary amenities will be designed in the next semester 
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Chapter 10: Conclusion (Entire Village Project) 
 

Main work for a village development is the systematic planning of the region where 

one is working. Secondly, responsibility is to collect necessary data on any topic. 

Village development has traditionally cantered on the exploitation of land- intensive 

natural resources such as agriculture and  forestry. However, changes in global 

production networks and increased urbanization have changed the character of rural 

areas Education, entrepreneurship, physical infrastructure, and social infrastructure 

all play an important role in future development. 

 
• Study and survey about the village is most important for various parameters. 

• The extension uses democratic methods in educating the farmers. 

• Extension Helps in adoption of innovations. 

• Extension helps in studying and solving the rural problems. 

• Extension increases farm yields and improve the standard of living over peoples. 

• The extension makes good communities better and progressive. 

• Extension contributes to national development program. 

• Improve the communication and tourism due to good facility in the village. 
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Chapter 12.  Annexure attachment 

 
12.1 SURVEY FORM OF IDEAL VIROD VILLAGE 
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12.2 SURVEY FORM OF VASAD VILLAGE 
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12.3 SURVEY FORM OF VARNAMA VILLAGE 
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12.4 GAP ANALYSIS 
 

Village Facilities Planning 
Commission/UDPFI Norms 

Village 
Name: 

varnama 

Population: 4251   

Existing Required as 
per Norms 

Smart Village / Cities / 
Heritage Future 

Projection Design   

Gap 

Social Infrastructure Facilities 
Education       renovation required 

Anganwadi Each or Per 2500 population 6 1   -5 

Primary School Each Per 2500 population 2 1   -1 

Secondary School Per 7,500 population 1 0   0 

Higher Secondary 
School  

Per 15,000 Population 0 0   0 

College Per 125,000 Population 0 0   0 

Tech. Training 
Institute 

Per 100000 Population 0 0   0 

Agriculture Research 
Centre 

Per 100000 Population 0 0   0 

Skill Development 
Center 

Per 100000 Population 0 0   0 

Health Facility         

Govt/Panchyat 
Dispensary or Sub 
PHC or Health 
Centre 

Each Village 1 1   0 

Primary Health & 
Child Health Center 

Per 20,000 population 2 0   0 

Child Welfare and 
Maternity Home 

Per 10,000 population 1 0   0 

Multispeciality 
Hospital 

Per 100000 Population 0 0   0 

Public Latrines  1 for 50 families (if toilet is not there 
in home, especially for slum pockets 
& kutcha house) 

0 1   1 
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Physical Infrastructure Facilities 
Transportation   Adequate / 

Inadequate 
      

Pucca Village 
Approach Road 

Each village adequate  no needed   0 

Bus/Auto Stand 
provision 

All Villages connected by PT (ST 
Bus or Auto) 

1 0   0 

Drinking Water 
(Minimum 70 lpcd) 

  Adequate / 
Inadequate 

      

Over Head Tank 1/3 of Total Demand adequate 1     

U/G Sump 2/3 of Total Demand adequate 1     

Drainage Network  - 
Open 

  Adequate / 
Inadequate 

      

Drainage Network  - 
Cover   

adequate       

Waste Management 
System   

Adequate / 
Inadequate 

    
  

Socio- Cultural Infrastructure Facilities 
Community Hall Per 10000 Population 1 0   0 

community hall and 
Public Library 

Per 15000 Population 0 1   -1 

Cremation Ground Per 20,000 population 0 0   0 

Post Office Per 10,000 population 1 1     

Gram Panchayat 
Building 

Each individual/group panchayat 1 1     

APMC Per 100000 Population 0 0   0 

Fire Station Per 100000 Population 0 0   0 

Public Garden Per village 0 0   0 

Police post Per  40,000Population 1 1     

Shopping Mall           
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12.5 SUMMARY OF ALL VILLAGES DESIGN AS PART -I & PART-II 
 

 

Sr.no. Village Name Branch Part-I Design Part-II Design 

1 Bahutha Civil Engineering 

Post Office School 

Public Toilet Dairy 

Library Entrance Gate 

Community Hall Bus stop 

Krishi Seva Kendra Dhobi Ghat 

Panchayat Building Bio-Gas Plant 

2 Bhaniyara Civil Engineering 

Post Office School 

Krishi Seva Kendra Community Hall 

Bus Stop Library 

Gov. Dispensery Gov. Ration Shop 

Lake Beautification Water Tank 

Public Toilet Panchayat Building 

3 Varsada Civil Engineering 

Post Office Bank 

Public Garden Police Station 

Community Hall Lake Beautification 

Public Toilet PHC Center 

Bus stop School 

Panchayat Building Dairy 

4 Sundan Civil Engineering 

Public Toilet School 

Public Garden Crematorium 

Panchayat Building Lake Beautification 

Road Pavement Dairy 

U/G Water Tank Community Hall 

Aaganwadi Fire Safety Building 

5 Varnama Civil Engineering 

Animal Health Care 

Center Police Station 

Public Toilet Water Tank 

Primary School Bio-Gas Plant 

Post Office Resort 

Bank Lake Beautification 

Aaganwadi Fire Safety Building 
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12.6 DRAWING A3/A4: -

 
ANGANWADI 
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ANIMAL HOSPITAL 
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BANK 
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POST-OFFICE 
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PUBLIC TOILET 
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SCHOOL 
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12.7 SUMMARIES OF GOOD PHOTOGRAPHS 

(VILLAGE VISITS IDEAL, SMART VILLAGE OR ANYOTHER) 

 

✓ Photos of Ideal village (Virod): 

Fig 12.7.1 Virod village
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✓ Photos of smart village (Vasad): 

 

Fig 12.7.2 Vasad village
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✓ Photos of allocated village(Varnama): 
 

 

Fig 12.7.3 Varnama village 
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12.8 Village Interaction Report with the photograph as a report format: - 
 

 

Fig 12.8.1 Photo with talalti 

 

As per the circular GTU guideline dated 10/10/2017, GTU informed all the teams of 

Vishwakarma Yojana to present their work in village for the effective implementation of 

Vishwakarma Yojana. Under this guideline Student’s team of Varnama village presented the 

village development plan of Varnama village at Varnama Panchayat office on 27/10/2017. 

Sarpanch, Talati, All the Panchayat members and Village dwellers remained present to know how 

the development of Varnama village is possible and to give their feedback. 

We explained various designs under Physical infrastructure, Social infrastructure and Socio- 

Cultural facilities such as Public garden with Public toilet blocks, Community hall, Post office in 

village and Estimates Vegetable market in village. And in part 2 we design the different design 

like lakefront, green building, bus stand etc. Sarpanch and village dwellers shared various 

problems faced by them while designing such a facility, we gave various approaches and also 

present management techniques of such facilities with proposed design.
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12.9 Sarpanch Letter (village design proposal shown to the    Sarpanch interaction 

report): 
 

Fig 12.9.1 Sarpanch Letter 
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12.10 COMPREHENSIVE REPORT PREPARATION AS PER FORMAT 

 

About 70% of India’s population or 750 million, live in its 600,000 villages. More than 85% of 

these villages are in the plains or on the Deccan plateau. The average village has 200-250 

households, and occupies an area of 5 sq.km. Around 65% of the state’s population is living in 

rural areas. Peoples in rural should have the same quality of life as is enjoyed by people living in 

sub urban and urban areas. Further there are cascading effect of poverty, unemployment, poor 

and inadequate infrastructure in rural areas on urban centers causing slums and consequential 

social and economic tensions manifesting in economic deprivation and urban poverty. 

 

Hence rural development which is concerned with economic growth and social justice, 

improvement in the living standard of the rural people by providing adequate and quality social 

services and minimum basic needs become essential. So we government had decided to make a 

yojana known as “vishwakarma yojana”. The yojana consist development of infrastructure in the 

allocated village. 

 

In this project students have to select their allocated village for development of village. We had 

selected allocate village named ‘ Varnama’. The Varnama village located in vadodara Tehsil of 

vadodara district in Gujarat, India. It is situated 12 km away from Vadodara, which is both district 

headquarter of Varnama village. The total geographical area of village is 1761.79 hectares. The 

total population according to 2011 census is 4251 peoples which consists 2228 males and 2023 

females. There are 951 households. 

 

Firstly we have to survey the allocated, ideal and smart village and compare the smart and ideal 

village infrastructures and know the utilities and facilities of allocated village. From this we have 

to design the infrastructures according to survey.  

 

We visit the village meet the sarpanch, talati, and other officers and discuss about our project and 

get the more details about our village and their infrastructure development. Then we visit the 

existing infrastructures and take a photographs and details about that.  

 

 We surveyed the structures which we have to renovate or give new design, firstly we make  plans, 

elevation, section  in autocad then we design the structures in staad-pro or etabs and then prepare 

a excel sheet of quantity sheet  and abstract sheet. 

 

We had design post office, bank, public toilet, animal hospital, aaganwadi and primary school in 

1st phase of the project. And then we designed police station, fire station, lake beautification, 

resort, biogas and water tank in 2nd phase. 
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NAME OF STRUCTURE COST OF STRUCTURE 

( PHASE-I )  

Post office  

Bank  

Public toilet  

Animal hospital  

Aaganwadi  

Primary school  

( PHASE-II )  

Police station  

Fire station  

Lake beautification  

Resort  

Biogas  

Water tank  
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Chapter -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 

13.1 DESIGN PROPOSALS: - 
 

13.1.1 WATER TANK 
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QUANTITY SHEET: 

 

Sr.No. item description Nos. 
length 

(m) 

width 

(m) 

height 

(m) 
Quantity  

Total 

Quantity 

cu.m 

1 
pile foundations             

  PILES 45 1 28.26 12 15260.4   

              15260.40 

                

2 Column             

  COLUMN 45 0.6 0.6 15 243   

              243 

                

3 beam             

  BEAMS 240 1 0.38 0.38 34.656   

              34.66 

                

4 circular wall             

  WALL 1 1 78.5 6 471   

              471 

                

5 Arc dome             

  DOME 1 1 78.5 2 157   

              157 

                

6 circular slab             

  SLAB 1 1 78.5 0.3 23.55   

              23.55 
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ABSTRACT SHEET: 

 

 

SR.NO ITEM QUANTITY UNIT RATE (Rs.) AMOUNT 

1 CEMENT 32000 BAGS 500 16000000 

2 SAND 150 M.T. 1000 150000 

3 AGGREGATES 130 M.T. 1200 156000 

4 STEEL 80000 KG 62 4960000 

5 BINDING WIRE 800 KG 70 56000 

6 PLASTER  4000 sq.ft 30 120000 

7 EXCAVATION WORK 195 m3 130 25350 

    
TOTAL 21467350 

  
  1.5% WATER 8426.13 

    10% CONT.PROFIT 56174.2 

    Total amount 21531950 
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13.1.2 POLICE STATION 
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FOOTING PLAN:- 
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QUANTITY SHEET:- 

 

 

Sr.No. item description Nos. 
length 

(m) 

width 

(m) 

height 

(m) 
Quantity  

Total 

Quantity 

cu.m 

1 
Earthwork in Excavation in Foundation             

  Footing(1.40*1.60) 3 1.4 1.6 2 13.44   

  Footing(1.60*1.80) 4 1.6 1.8 2 23.04   

  Footing(1.20*1.40) 6 1.2 1.4 2 20.16   

  Footing(2*2) 4 2 2 2 32   

              88.64 

                
2 P.P.C. in Foundation             

  Thickness=.10             

  Footing(1.40*1.60) 3 1.7 1.9 0.1 0.969   

  Footing(1.60*1.80) 4 1.9 2.1 0.1 1.596   

  Footing(1.20*1.40) 6 1.5 1.7 0.1 1.53   

  Footing(2*2) 4 2.3 2.3 0.1 2.116   

              6.211 

                
3 Column             

  Base:-             

  Thickness=0.305m OR 0.355m              

  Footing(1.40*1.60) 3 1.4 1.6 0.305 2.05   

  Footing(1.60*1.80) 4 1.6 1.8 0.305 3.51   

  Footing(1.20*1.40) 6 1.2 1.4 0.305 3.07   

  Footing(2*2) 4 2 2 0.305 4.88   

            13.0052   

                

                

                

                

  Stem(0.23*0.38):-             

  Height=2+0.85= 2.85m             

  Footing(1.40*1.60) 3 1.4 1.6 2.85 19.15   

  Footing(1.60*1.80) 4 1.6 1.8 2.85 32.83   

  Footing(1.20*1.40) 6 1.2 1.4 2.85 28.73   

  Footing(2*2) 4 2 2 2.85 45.60   

            121.52   

            Total 131.43 

                
4 Plinth Beam:-             

  BEAM 1 14 4.3 0.23 0.415 5.74609   

  BEAM2 28 3.3 0.23 0.415 8.81958   
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            total 14.56567 

                

  Earth Filling in Plinth:-             

  Class Room(3.75m*5m) 3 3.75 5 0.45 25.3125   

  W/C (4m*5m) 1 4 5 0.45 9   

  Class Room(3.83m*5m) 1 3.83 5 0.45 8.6175   

  Sport-Room(5m*2.74m) 1 5 2.74 0.45 6.165   

  Class Room(5m*5.27m) 1 5 5.27 0.45 11.8575   

  Principal Room(4.12m*5.27m) 1 4.12 5.27 0.45 9.77058   

            Total  70.72308 

                
5 Damp proof course(DPC):-             

  86.25-((0.3/2)*3)             

  85.8 1 85.8 0.3     25.74 

                

6 Brick Work in Super Structure:-             

  86.25-((0.3/2)*3)             

  85.8 1 85.8 0.3 3   77.22 

                

   Partition Wall:-             

  w/c1= (L=1.15m) ,(B=0.115m) 2 1.5 0.115 3 1.035   

  w/c2=(L=2m),(B=0.115m) 1 2 0.115 3 0.69   

  room= (L=7m),(B=0.115) 7 4 0.115 3 9.66   

            Total 11.385 

                
  Deduction:-             

  Door (2*2.10) 1 2 0.3 2.1 1.26   

  Door (0.90*2.10) 5 0.9 0.115 2.1 1.08675   

  Door (0.90*2.10) 2 0.9 0.3 2.1 1.134   

  Door (0.75*2.10) 6 0.75 0.115 2.1 1.08675   
  Windows(1.20*1.20) 5 1.2 0.3 1.2 2.16   

  Ventilation(0.60*0.60) 4 0.6 0.3 0.6 0.432   

  Windows(0.90*1.20) 8 0.9 0.3 1.2 2.592   
              9.7515 

                

  Lintel:-             

  Door (2*2.10) 1 2.3 0.3 0.15 0.1035   

  Door (0.90*2.10) 5 1.2 0.115 0.15 0.1035   

  Door (0.90*2.10) 2 1.2 0.3 0.15 0.108   

  Door (0.75*2.10) 6 1.05 0.115 0.15 0.108675   
  Windows(1.20*1.20) 5 1.5 0.3 0.15 0.3375   

  Ventilation(0.60*0.60) 4 1.2 0.3 0.15 0.216   

  Windows(0.90*1.20) 8 1.2 0.3 1.2 3.456   

              0.977175 

                

  Total Brickwork Afer Deduction:-         Total 0.656325 

                

7 brick work             
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area:-                                                       

((2*2.70*6.60)+(2*2.70*5)+(9*48.6)=628m2     

(628/0.19*0.9*0.9)=408057.18nos.             

          

 410000 

NOS. of 

brick 

                
8 plaster             

  150m2             

  double plaster=(2*150)=300m2             

  300m2             

                
9 Slab             

  L=18.41             

  B=7.76             

  H=0.115 1 18.41 7.76 0.115   16.429084 

                

 

 

ABSTRACT SHEET:- 

 
SR.NO ITEM QUANTITY UNIT RATE (Rs.) AMOUNT 

1 CEMENT 800 BAGS 350 280000 

2 SAND 5 M.T. 1000 5000 

3 AGGREGATES 8 M.T. 1200 9600 

4 STEEL 5800 KG 62 359600 

5 BINDING WIRE 60 KG 70 4200 

6 PLASTER  2000 sq.ft 30 60000 

7 EXCAVATION WORK 89 m3 130 11570 

8 BRICK ( RAHI) 41000 NOS. 5.5 225500 
  

  TOTAL 955470 

    1.5% WATER 8426.13 

    10% CONT.PROFIT 56174.2 

    Total amount 1020070.3 

 



Vishwakarma Yojana: phase-VIII Village, VARNAMA District VADODARA 

Gujarat Technological University                                           2020-2021                                                                                                        Page 205                                                                                                                                                                                               
                                                                                   
    

 

13.1.3 FIRE STATION 
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FOOTING PLAN: - 
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QUANTITY SHEET: - 

 

Sr.No. item description Nos. 
length 

(m) 

width 

(m) 

height 

(m) 
Quantity  

Total 

Quantity 

cu.m 

1 Earthwork in Excavation in 

Foundation             

  Footing(1.60*1.70) 24 1.6 1.7 2 130.56   

              130.56 

                

2 P.P.C. in Foundation             

  Thickness=.10             

  Footing(1.60*1.70) 24 1.9 2 0.1 9.12   

              9.12 

                

3 Column             

  Base:-             

  Thickness=0.305m OR 0.355m              

  Footing(1.60*1.70) 24 1.6 1.7 0.305 19.91   

            13.0052   

                

  Stem(0.23*0.38):-             

  Height=2+0.85= 2.85m             

  Footing(1.60*1.70) 24 1.6 1.7 2.85 186.05   

            121.52   

            Total 131.43 

                

                

4 Beam:-             

  BEAM 1 65 4 0.23 0.415 24.817   

                

            total 24.817 

                

5 Earth Filling in Plinth:-             

  OFFICE(4m*4.22m) 1 4 4.22 0.45 7.596   

  W/C (4m*5m) 2 4 5 0.45 18   

  STORE ROOM(4.22m*5m) 1 4.22 5 0.45 9.495   

 ROOM(4.22m*3m) 3 4.22 3 0.45 17.091   

           Total  52.182 
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6 DPC             

  300-((0.3/2)*3)             

  299.55 1 299.55 0.3     89.865 

                

 Brick Work in Super Structure:-             

  300-((0.3/2)*3)             

  299.55 1 299.55 0.3 3   269.595 

                

   Partition Wall:-             

  w/c1= (L=0.17m) ,(B=0.115m) 2 0.17 0.115 3 0.1173   

  w/c2=(L=1.31m),(B=0.115m) 2 1.31 0.115 3 0.9039   

            Total 270.6162 

                

8 Deduction:-             

  Door (2*2.10) 9 0.9 0.3 2.1 5.103   

  Windows(1.20*1.20) 5 1.2 0.3 1.2 2.16   

  Ventilation(0.60*0.60) 4 0.6 0.3 0.6 0.432   

              7.695 

          

  Lintel:-             

  Door (2*2.10) 9 0.9 0.3 0.15 0.3645   

  Windows(1.20*1.20) 5 1.2 0.3 0.15 0.27   

  Ventilation(0.60*0.60) 4 0.6 0.3 0.15 0.108   

              0.7425 

                

  Total Brickwork Afer Deduction:-         Total 262.1787 

                

9 brick work             

  

area:-                                                       

((3*5*4)+(3*4*4)+(9*100)=1000m2     

(1000/0.19*0.9*0.9)=50000nos.             

          

 500000 

NOS. of 

brick 

                

10 plaster             

  600m^2             

  double plaster=(2*600)=1200m2             

  1200m2             

                

11 Slab             

  L=20             

  B=15             

  H=0.15 1 20 15 0.15   45 
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ABSTRACT SHEET: - 

 

 
SR.NO ITEM QUANTITY UNIT RATE (Rs.) AMOUNT 

1 CEMENT 820 BAGS 350 287000 

2 SAND 3 M.T. 1000 3000 

3 AGGREGATES 6 M.T. 1200 7200 

4 STEEL 7000 KG 62 434000 

5 BINDING WIRE 70 KG 70 4900 

6 PLASTER  1500 sq.ft 30 45000 

7 EXCAVATION WORK 130.56 m3 130 16972.8 

8 BRICK ( RAHI) 50000 NOS. 5.5 275000 
  

  TOTAL 1073072.8 

    1.5% WATER 8426.13 

    10% CONT.PROFIT 56174.2 

    Total amount 1137673.13 
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13.1.4 LAKE BEAUTIFICATION 
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QUANTITY SHEET: - 

 

 

Sr.No. item description Nos. 
length 

(m) 

width 

(m) 

height 

(m) 
Quantity  

Total 

Quantity 

cu.m 

1 Providing Site clearance 

complete etc.             

    1 24 24 1   576 

                

2 
Providing  iron  jali  in 

periphery Boundary wall             

    1 60 60 2.1   7560 

                

3 
Providing walking track in 

garden periphery 
  

          

    1 30 3     90 

                

4 Providing sand pit in garden             

    1 10 10     100 

                

5 Paver Block             

    1 30 3     90 

                

6 Providing RCC seating 

benches in garden             

    10         10 

                

7 Providing Iron strip Gate             
    1         1 

                

8 
Providing Tigard plants in 

periphery of garden 
  

          

    60         60 

                

9 Steel railing around the lake             

    1 30       30 
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ABSTRACT SHEET: - 

 
 

 

SR.NO ITEM QUANTITY UNIT RATE (Rs.) AMOUNT 

1 Providing Site clearance etc. complete 576 sq.m 20 11520 

2 Providing iron jali in periphery 

Boundary wall 7560 
sq.m 250 1890000 

3 

Providing walking track in garden 

periphery 90 
sq.m 

0 0 

4 Providing sand pit in garden 100 sq.m 0 0 

5 Paver Block 90 nos. 100 9000 

6 Steel railing 30 dia. 50 1500 

7 

Providing RCC seating benches in 

garden 10 
nos. 

2000 
20000 

8 Providing Iron strip Gate 1 nos. 1200 1200 

9 

Providing Tigard plants in periphery 

of garden 60 
nos. 

600 
36000 

        TOTAL 1969220 

        1.5% WATER 29538.3 

        
10% 

CONT.PROFIT 
196922 

        Total amount 2195680.3 
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13.1.5 BIOGAS PLANT: - 

 



Vishwakarma Yojana: phase-VIII Village, VARNAMA District VADODARA 

Gujarat Technological University                                           2020-2021                            Page 215                                                                                                                                                                                                                                                                                                                                                                                                                                                                              
                                                                                   
    

 

QUANTITY SHEET: - 

 

Sr.No. item description Nos. 
lenght 

(m) 

width 

(m) 

height 

(m) 
Quantity  

Total 

Quantity 

cu.m 

1 

OUTER WALL             

    
1 126.6127 1 1   126.61265 

  
              

2 MIDAL WALL 
            

  
  1 60.7904 1 1   60.7904 

  
              

3 INTERNAL WALL   
          

    
2 18.84785 1 1   37.6957 

  
              

4 
FLOW AND SCREEN 

CONTROL CHAMBER  

            

    2 5 4 6   240 
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ABSTRACT SHEET: - 

 

SR.NO ITEM QUANTITY UNIT RATE (Rs.) AMOUNT 

1 CEMENT 5650 BAGS 350 1977500 

2 SAND 10 M.T. 1000 10000 

3 AGGREGATES 8 M.T. 1200 9600 

4 STEEL 2500 KG 62 155000 

5 BINDING WIRE 28 KG 70 1960 

6 PLASTER  1200 sq.ft 30 36000 

7 EXCAVATION WORK 150 m3 130 19500 

8 BRICK ( RAHI) 50000 NOS. 5.5 275000 

9 SHAFT 1 NOS. 40000 40000 

10 BLADES 1 NOS. 50000 50000 

11 MOTER 20hp  1 NOS. 45000 45000 

12 MOTER 2hp  1 NOS. 10000 10000 

13 MOTER 5hp 1 NOS. 12000 12000 

14 SENSOR 1 NOS. 5000 5000 

15 VALVES 5 NOS. 4000 20000 

16 BEARING 2 NOS. 9000 18000 

17 GEAR BOX 1 NOS. 30000 30000 

 
   TOTAL 2714560 

    1.5% WATER 126.39195 

    

10% 
CONT.PROFIT 

5617.42 

    Total amount 2720303.8 
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13.1.6 RESORT: - 
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FOOTING PLAN: - 
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RESORT AREA: - 
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QUANTITY SHEET: - 

 

Sr.N

o. 
item description 

No

s. 

leng

th 

(m) 

wid

th 

(m) 

heig

ht 

(m) 

Quant

ity  

Total 

Quant

ity 

cu.m 

1 
Earthwork in Excavation in 

Foundation             

  Footing(3.0*4.0) 8 3 4 2.5 240   

  combind Footing(52.86) 1 52.86 2.5 132.15   

  combind Footing(36.29) 1 36.29 2.5 90.725   

  combind Footing(30.72) 1 30.72 2.5 76.8   

  combind Footing(55.86) 1 55.86 2.5 139.65   

  combind Footing(27.58) 1 27.58 2.5 68.95   

  combind Footing(28.28) 1 28.28 2.5 70.7   

  combind Footing(25.78) 1 25.78 2.5 64.45   

  combind Footing(28.50) 1 28.5 2.5 71.25   

              954.68 

2 P.P.C. in Foundation             

  Thickness=.10             

  Footing(3.0*4.0) 8 3.3 4.3 2.5 283.8   

  combind Footing(52.86) 1 54 2.5 135   

  combind Footing(36.29) 1 38 2.5 95   

  combind Footing(30.72) 1 32 2.5 80   

  combind Footing(55.86) 1 58 2.5 145   

  combind Footing(27.58) 1 29 2.5 72.5   

  combind Footing(28.28) 1 31 2.5 77.5   

  combind Footing(25.78) 1 27 2.5 67.5   

  combind Footing(28.50) 1 30 2.5 75   

              1031.3 

                

3 Column             

  Base:-             

  Thickness=0.305m OR 0.355m              

  Footing(3.0*4.0) 8 3.3 4.3 0.305 34.62   

  combind Footing(52.86) 1 54 0.305 16.47   

  combind Footing(36.29) 1 38 0.305 11.59   

  combind Footing(30.72) 1 32 0.305 9.76   

  combind Footing(55.86) 1 58 0.305 17.69   

  combind Footing(27.58) 1 29 0.305 8.85   

  combind Footing(28.28) 1 31 0.355 11.01   

  combind Footing(25.78) 1 27 0.355 9.59   

  combind Footing(28.50) 1 30 0.355 10.65   
            130.22   

  Stem(0.23*0.30):-             
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  Height=2.5+0.90= 3.4m             

  Footing(3.0*4.0) 8 3.3 4.3 3.4 385.97   

  combind Footing(52.86) 1 54 3.4 183.60   

  combind Footing(36.29) 1 38 3.4 129.20   

  combind Footing(30.72) 1 32 3.4 108.80   

  combind Footing(55.86) 1 58 3.4 197.20   

  combind Footing(27.58) 1 29 3.4 98.60   

  combind Footing(28.28) 1 31 3.4 105.40   

  combind Footing(25.78) 1 27 3.4 91.80   

  combind Footing(28.50) 1 30 3.4 102.00   
            1300.57   

            Total 1430.79 

                

4  Beam:-             

  BEAM 1 400 5 0.23 0.38 174.8   

  BEAM2 350 6 0.23 0.38 183.54   

  BEAM3 190 4 0.23 0.4 69.92   

            total 428.26 

                
5 Earth Filling in Plinth:-             

   Room(5m*5m) 56 5 5 0.45 630   

  W/C (2m*2m) 91 2 2 0.45 163.8   

   Room(6m*5m) 35 6 5 0.45 472.5   

            Total  1266.3 

                
6 Damp proof course(DPC):-             

  456.81-((0.3/2)*3)             

  456.36 1 

456.3

6 0.3     136.908 

                

7 Brick Work in Super Structure:-             

  456.81-((0.3/2)*3)             

  456.36 1 

456.3

6 0.3 4   547.632 

                

   Partition Wall:-             

  w/c1= (L=0.17m) ,(B=0.115m) 91 0.17 0.115 3 5.33715   

  w/c2=(L=1.31m),(B=0.115m) 91 1.31 0.115 3 

41.1274

5   

  rooms= (L=5m),(B=0.115) 56 5 0.115 3 96.6   

  rooms= (L=5m),(B=0.115) 56 5 0.115 3 96.6   

  rooms= (L=6m),(B=0.115) 35 6 0.115 3 72.45   

  rooms= (L=5m),(B=0.115) 35 5 0.115 3 60.375   

            Total 

920.121

6 

                
  Deduction:-             
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  Door (0.90*2.10) 112 0.9 0.115 2.1 24.3432   

  Door (0.75*2.10) 
91 0.75 0.115 2.1 

16.4823

75   

  Windows(1.20*1.20) 224 1.2 0.3 1.2 96.768   
  Ventilation(0.60*0.60) 13 0.6 0.3 0.6 1.404   

              
138.997

575 

                
  Lintel:-             

  Door (0.90*2.10) 112 0.9 0.115 0.15 1.7388   

  Door (0.75*2.10) 
91 0.75 0.115 0.15 

1.17731

25   

  Windows(1.20*1.20) 224 1.2 0.3 0.15 12.096   

  Ventilation(0.60*0.60) 13 0.6 0.3 0.15 0.351   

              

15.3631

125 

                

  Total Brickwork Afer Deduction:-         Total 

765.760

913 

                

8 brick work             

  

area:-                                                       

((35*6*6)+(56*5*5)+(91*1.31*0.115)

=2673.70m2     

(2673.70/0.19*0.09*0.09)=17,37,300n

os.             

          

22,00,00

0 NOS. 

of brick 

                
9 plaster             

  10000m2             

  double plaster=(2*10000)=20000m2             

  20000m2             

                
10 Slab             

  L=42             

  B=12             

  H=0.15 8 42 12 0.15   604.8 
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ABSTRACT SHEET: - 
 

SR.NO ITEM QUANTITY UNIT RATE (Rs.) AMOUNT 

1 CEMENT 25000 BAGS 350 8750000 

2 SAND 25 M.T. 1000 25000 

3 AGGREGATES 15 M.T. 1200 18000 

4 STEEL 750355 KG 62 46522010 

5 BINDING WIRE 750 KG 70 52500 

6 PLASTER  20000 sq.ft 30 600000 

7 EXCAVATION WORK 1000 m3 150 150000 

8 BRICK ( SHEENATH) 2200000 NOS. 7 15400000 

9 TILES 100000 NOS. 180 18000000 

    TOTAL 89517510 

    1.5% WATER 126.39195 

    10% CONT.PROFIT 5617.42 

    Total amount 89523253.8 
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13.2 REASON FOR STUDENTS RECOMMENDING THIS DESIGN: - 

 

DESIGN NAME REASON 

POST-OFFICE In this village the post-office is not in 

proper place, very small in comfortable 

no facilities, etc so we decided to 

develop the pot-office.  

 

BANK In this village the post-office is very 

small in comfortable no facilities, etc so 

we decided to develop the bank.  

 

ANGANWADI The existing anganwadi is need to be 

renovateBecause the existing structure 

life if is over. 

PUBLIC TOILET In this village public toilet is not 

provided soWe design public toilet in 

village. 

PRIMARY SCHOOL The existing primary school is need to 

be renovate Because the existing 

structure life if is over. 

ANIMAL HOSPITAL` The existing animal hospital is need to 

be renovate Because the existing 

structure life if is over. 

LACK RENOVATION The village has a lake which needs to 

renovate So we provided lake 

beautification. 

POLICE STATION The existing Police station is need to be 

renovate Because the existing structure 

life if is over. 

WATER TANK The existing water tank capacity is not 

enoughFor whole village peoples so we 

design 400000 capacity water tank.  

FIRE STATION In  this village fire station is not existing 

so we design the fire station.  
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BIOGASS PLANT The village have lots of agricultural 

waste, animal waste etc so we design 

the biogas plant. 

RESORT In this village land area is very high  so 

we  decided design of resort for village 

development & beautification. 

From this villager get source of 

income. 

table 13.1 reason for students recommending this design 

 

13.3 ABOUT DESIGNS SUGGESTIONS / BENEFIT OF THE 

VILLAGERS:- 

 

• The villagers get better facilities and comfort. 

• The village get source of income. 

• Low in bio-degradable waste. 

• Peoples get employment. 

• The village have better appearance. 

• Fulfilment of water facilities. 
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Chapter 14: Technical Options with Case Studies 

 

 CASE STUDY 

MANDATORY SEISMIC RETROFITTING - A CASE STUDY OF THE 

LAND USE IMPACTS ON A SMALL PROVINCIAL TOWN 

 -P.BRENT NAHKIES 

➢ ABSTRACT 

Lincoln University As a result of the Christchurch Earthquake that occurred on 22nd February 

2011 and the resultant loss of life and widespread damage, a Royal Commission of E'!quiry was 

convened in April2011. The Royal Commission recommended a number of significant changes 

to the regulation of earthquake prone building in New Zealand. Earthquake prone buildings are 

buildings that are deemed to be of insufficient strength to perform adequately in a moderate 

earthquake. In response to the Royal Commission recommendations the New Zealand 

Government carried out a consultative process before announcing proposed changes to the 

building regulations in August 2013. One of the most significant changes is the imposition of 

mandatory strengthening requirements for earthquake prone buildings on a national basis. This 

will have a significant impact on the urban fabric of most New Zealand towns and cities. The 

type of traditional cost benefit study carried out to date fails to measure these impacts and this 

paper proposes an alternative methodology based on the analysis of land use data and rating 

valuations. This methodology was developed and applied to a small provincial town in the form 

of a case study. The results of this case study and the methodology used are discussed in this 

paper.  

Keywords: Mandatory seismic retrofitting, earthquake-prone buildings, land use impacts, 

Case Study 

➢ INTRODUCTION 

 The purpose of this research was to develop and test a method of measuring some of the likely 

social and economic impacts of the changes to the Building Act 2004 proposed by the New 

Zealand Government in response to the Christchurch earthquakes. The New Zealand Government 

is proposing to make it mandatory for the owners of earthquake prone buildings to either 

strengthen or demolish their buildings within 15 years of being identified as being earthquake 

prone.  
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Earthquake prone buildings are defined as buildings that will have their ultimate capacity 

exceeded in the event of a moderate earthquake and are buildings with a seismic capacity ofless 

than 33% of new building standard (NBS). Earthquake mitigation measures such as seismic 

retrofitting of existing buildings are seen as a rational response to the risk posed by earthquakes. 

Evidence from past studies on hazard mitigation suggest that seismic retrofitting of earthquake 

prone buildings (EPBs) reduce loss of life and property, disaster relief costs, business interruption, 

and social and environmental losses from an earthquake disaster (Nuti and Vanzi 2003, Rose eta/. 

2007). However, despite these benefits and the growth of the technical knowledge base on 

earthquake risk mitigation, property owners are often unwilling to retrofit their EPBs (Hopkins 

2005). The unwillingness of owners of EPBs to retrofit their EPBs has been a critical issue in 

earthquake pre-disaster planning and management. Many factors such as cost, risk perception and 

efficacy of mitigation measures interact to influence seismic retrofit decisions (Egbelakin and 

Wilkinson 2010, Lindell and Prater 2000a). 

 Studies in the social, economic and decision sciences have sought to address this dilemma from 

different perspectives. Many socio-psychologists have focused on the impact of risk perception 

on mitigation decisions, concluding that how people perceive and personalise earthquake risk 

significantly influences the types of protective decisions and behaviour adopted (Lepesteur et a/. 

2008, Lindell and Prater 2000b, Lindell and Prater 2002, Mulilis and Duvall995, Tierney eta/. 

2001, Weinstein eta/. 1998). 

Sociologists have studied the social aspects of earthquake risk mitigation. The idea that risk is 

essentially  a cultural and social construct has been strongly argued by sociologists such as 

Douglas and Wildavsky (1982). As they put it "the measurement of risk is scientific, the 

acceptability of risk is political". The drive to reduce risk and make society safe is thus a 

phenomenon that has been the subject of a substantial body of research by sociologists. 

Sociologists have studied the way in which society has perceived and responded to risks through 

time and have shown how attitudes to risk have changed. In early times risks were perceived as 

something largely outside the control or understanding of man. Religion and superstition were 

central to the way people thought about and mitigated for risk. Risks were often seen as an act of 

god, fate or magic. Mitigation required rituals, sacrifices and religious observance. Elements of 

this attitude or world view can still be seen in societies that are deeply religious (Ghafory-

Ashtiany, 2009) where a fatalistic attitude to earthquakes acts as an impediment to modem 

seismic mitigation. Starting with the age of enlightenment a new paradigm in terms of risk began 

to be accepted in western society. Risk came to be seen as a calculable mathematical probability 

that could be measured.Recent research in New Zealand (Egbelakin and Wilkinson 2010, 

Egbelakin eta/. 2011) has looked at the importance of behavioural and social impediments to the 

successful implementation of earthquake mitigation. They found that although the level of 

awareness was high amongst building owners that were surveyed there was limited appetite for 

carrying out seismic retrofitting.  
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 Researchers have also found that quality of risk information provided to owners, communication 

style, and characteristics of the agencies responsible for conveying this information affect 

building owners' willingness to adopt protective measures (Mileti and Fitzpatrick 1993, Mulilis 

and Lippa 1990, Pidgeon eta! 2003, Tierney et a! 2001).  

Economists have focussed on the fmancial viability of valuation decisions and policies regarding 

hazardous situations, providing a rationale on the overall economic benefits of implementing 

various mitigation measures (Bemknopf eta/. 1990, Cohen and Noll1981, Schulze eta/. 1987). 

Various studies on earthquake risk and property market prices found correlations between risks 

information and communication style, property values, location, government initiated policies 

and programs, house prices, investment decisions and owners' attitudes towards implementing 

mitigation measures (Beck et a/. 2002, Onder et al. 2004, Palm 1985, Palm 1987, Willis and 

Asgary 1997).  

Seismic retrofit decisions emphasised the reduction of the built environment's earthquake 

vulnerability (EERI 1998), while property investment decisions are based on ensuring that an 

investor achieves a satisfactory return on his investments in the market place in form of an income 

flow or capital gain or a combination ofboth (Adair eta/. 1994). Arguably, various stakeholders, 

including property owners, investors, developers, occupiers, valuers, insurance and fmancial 

institutions, governmental agencies and hazard-related professionals contribute to property 

investment and earthquake risk mitigation decisions (Lindell eta/. 1997, Luke eta/. 20 10). These 

stakeholders operate at different levels in the public and private sectors, having varying impacts 

on building owner's risk mitigation decisions (Lindell et al. 1997). It is also clear is that there are 

a number of other stakeholders either influencing or affected by the seismic retrofit decision. The 

occupier of the building (if different to the owner) is interested in the use value and especially in 

matters affecting business productivity and operating costs such as appearance, comfort, safety 

and energy efficiency. The need for employers to provide a safe working environment for their 

employees under the Health and Safety in Employment Act may well drive potential occupiers 

away from earthquake-prone buildings. Most building occupiers are generally unaware of the 

property's seismic risks, unless issues regarding the building safety are raised (Butcher and 

Cooper 2004). 

Losses from natural disasters can have a severe impact on an insurer's financial situation. An 

insurer may limit coverage in any given area or charges higher premiums in order to keep the 

likelihood of insolvency at an acceptable level (Lindell et al. 1997). The prevalence of similar 

stakeholders in property investment and seismic risk mitigation decisions suggests similarities 

and overlaps in both decision-making processes, such as making investment and retrofit decisions 

simultaneously at the time of purchase or construction. Other similarities include the impacts of 

real estate market conditions and level of uncertainty and risks associated with both decisions (As 

gary and Willis 1997). However, Bradley et al. (2008) explained that retrofit and investment 
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decisions of existing buildings are usually considered individually, such that strengthening cost 

are not usually factored into property prices and investment decisions.  

Langston eta!. (2008) highlight the need for a transformation in the traditional decisionmaking 

processes of property stakeholders towards more sustainable practices, strategies and outcomes. 

In dealing with the risk relating to earthquakes there is clearly a scientific element relating to the 

need to study a natural phenomenon. However, what is an acceptable level of risk for society is a 

subjective and political question. In order to aid policy development and insurance underwriting 

a large body of literature has been produced by experts in the fields of engineering, insurance, 

and economics. In particular a lot of effort has been put into improving the field of hazard 

assessment and various types of cost-benefit analysis (CBA). Earthquakes are low probability but 

high consequence events. The challenge of calculating the probability of earthquakes occurring 

and of then estimating their likely impact has received a lot of attention from both the insurance 

industry and earthquake engineers (Cardona et al. 2008a, Cardona et al. 2008b, Vanzi 2002, 

Bommer 2002). In New Zealand a mathematical model was developed by Hopkins and Stuart 

(2003) which calculated the benefit-cost ratio for 32 cities and towns in New Zealand using 18 

input variables.  

The methodology used in this paper was then recommended by central government to be used by 

Territorial Local Authorities (TLAs) when preparing their earthquake prone building policies as 

required by the Building Act 2004. Thus this paper is highly significant though it would appear 

that very few TLAs actually followed the methodology when preparing their earthquake-prone 

building policies. It is interesting to note that this paper identified that earthquake risk varies 

substantially around NZ and this resulted in benefit-cost ratios ranging from over 6 to .01 -a ratio 

of 600 to 1. The paper concluded that account needs to be taken of the wide range of benefit-cost 

ratios in framing legislation governing earthquake risk buildings. 

 This fading is also confirmed by the work of Cousins (20 13) who calculated the probability of 

dying in an earthquake in different locations in New Zealand with high, medium or low seismic 

hazard. He concluded that there was more chance of dying in a compliant modem building in 

Wellington than in an un-strengthened URM building in Auckland and therefore that it is difficult 

to argue a case for blanket strengthening all old URM buildings in places of moderate to low 

seismic hazard. Any CBA is reliant on the gathering of accurate data and sound scientific 

assumptions. This is particularly the case for low probability but high consequence events such 

as earthquakes.  

A traditional CBA has been applied as part of the policy development undertaken by the New 

Zealand government. This CBA (Martin Jenkins, 2012) calculated the present value of the 

benefits of strengthening which were then compared with the present value of the costs to arrive 

at the Net Present Value (NPV). The results of this study showed that the government proposals 

have a NPV of negative $1,680 million compared with the current 'status quo' which has a NPV 
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of negative $933 million. The benefits were assessed as reduced building damage, and a reduced 

loss of life and injury. The analysis was done on a macro level with no attempt to split out the 

private and public components of the costs and benefits or to consider the costs and benefits on 

an individual building basis. Any attempt to carry out CBA on seismic retrofitting buildings in 

New Zealand is currently hamstrung by a lack of good data relating to existing building stock and 

the costs of retrofitting, There has been significant research done on building performance 

(Ingham and Griffith, 2011), and retrofitting techniques (Goodwin.et al, 2011), but basic 

information relating to earthquake strengthening costs is lacking in relation to New Zealand with 

the exception of some work done by Hare (Hare, 2009). 

 Hare analysed the costs of seismic retrofitting a sample of heritage buildings in Christchurch. 

The general lack of cost information was highlighted in the Royal Commission and appears to 

contrast with the situation in the USA where extensive research has been done by the Federal 

Emergency Management Agency (FEMA, 1994). Cost benefit analysis tends to be on a macro 

level being either national, regional or city scale using methodology that looks at the total benefits 

and costs with no attempt to consider to whom the benefits accrue or who must bear the costs of 

the mitigation. While this may be useful in terms of the insurance industry and policy analysts it 

fails to address the benefit to cost ratio from a building owner perspective. For many owners this 

ratio is negative and is a major impediment to both voluntary and mandatory seismic retrofitting 

as discussed by Nahkies (Nahkies, 2009, Nahkies, 2013).  

➢ METHODOLOGY  

In order to develop and test the method a case study approach was followed using the central 

commercial area of Waimate as the subject. The town ofWaimate was chosen as a case study 

example of a small provincial town in New Zealand typical of many others. Waimate is located 

in South Canterbury, in the South Island ofNew Zealand. The population in the Waimate urban 

area was assessed as 2,835 at the 2006 census. Early settlement in Waimate occurred in the 1870's 

and was based around the saw milling industry which utilised the nearby native forest and 

supplied the growing towns of Timaru and Oamaru. Over time the economy diversified into that 

of a typical provincial rural service town similar to many scattered throughout New Zealand.  

The town suffered an economic downturn in the 1980's with the closure of the dairy factory and 

a number of sawmills. Recovery from this down turn has been slow and patchy with other 

economic setbacks occurring such as the closure of two furniture manufacturers and a vegetable 

processing plant early this century. However, there has been some recovery over the last 10 years 

as the local dairy farming industry has increased in significance. 

 A legacy of the comparatively prosperous early history is the significant number of substantial 

unreinforced masonry buildings that still line Queen Street, which is the main street of Waimate. 

The early prosperity was followed by a long period of limited economic growth. As a result there 
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has been little building of 'new' commercial buildings in Waimate over the last 50 years with the 

following exceptions: 

 • BNZ bank building (1975) 

 • Council building (1982)  

• Police Station (1996) 

 • Industrial warehouse (1997) 

 • Supermarket (1997) 

 As a result the main street of Waimate is still largely original in terms of its building stock and 

architectural appearance. This gives Queen Street a distinct Victorian and Edwardian ambience 

that is valued by residents and tourists alike. A "Historic Walk" brochure is published by the 

Waimate Information Centre which describes 37 historical items or buildings, many of them 

located in Queen Street. Under current legislation all local authorities in New Zealand must have 

a policy prepared under section 131 of the Building Act 2004 setting out how the local authority 

manages the earthquake prone building problem in their jurisdiction. The current Waimate 

Earthquake-prone, Dangerous and Insanitary Buildings Policy was formally adopted by the 

Council on 191h September 2006.  

The policy was reviewed in 2012 with the original policy left unchanged but with a proviso that 

it would be reviewed again once the results of the Royal commission became apparent. The 

Waimate policy is a "passive" approach where seismic assessments and structural upgrades are 

triggered by an application for a change of use. The Council may also assess a building if 

application is made for building alterations, extension of life or when a complaint is received. 

Due to the lack of building activity occurring in the central area this has meant that little or no 

earthquake strengthening has been 'triggered' since the policy has been in effect. Only one shop 

has had some structural strengthening carried out. Once identified as an earthquake prone building 

the upgrade time frame varies from 15 to 25 years depending on the existing strength of the 

building.  

Weaker buildings below 20% ofNew Building Standard (NBS) are given 15 years while those 

that are 25-32% ofNBS have 25 years to carry out the strengthening work. Due to the passive 

approach taken by the Council towards earthquake prone buildings and the limited economic 

growth occurring in the town there has been little activity in the form of either seismic 

strengthening or demolition and redevelopment. The government proposal to introduce 

mandatory strengthening will therefore be a significant change impacting on the property market 

and land use in Waimate. While traditional CBA analysis has a place it is unable to provide useful 
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information in terms of measuring the micro economic impacts on individual property owners. 

Seismic retrofitting is a form of property development and as such, alternative models of CBA 

are necessary to shed light on the likely impacts and subsequent investment decisions made by 

individual owners. These models based around the private financial costs and benefits to the 

private property owner typically take the form of a feasibility study where the legally permissible, 

physically possible and financially viable alternatives are considered. The building owner served 

notice to strengthen or demolish under the proposed legislation effectively has four options to 

consider: 

 1. Seismic retrofit: Strengthen the building to 34% of NBS,  

2. Conversion: Undertake a Change of Use and strengthen the buildings as near as reasonably 

practicable to NBS while fading a different use for the buildings. 

 3. Demolish and Redevelop: Clear the site and build a replacement building.  

4. Demolish with no redevelopment. The owner clears the site and then either holds the site for 

future redevelopment or alternatively tries to sell the site. 

 Which of these options will be chosen by the owner will depend on their specific resources and 

their particular attitude, values and objectives. Of concern to the communities that will be 

impacted by the policies is the proportion of earthquake prone buildings that will be demolished 

as opposed to being strengthened. If large numbers of buildings are demolished then effectively 

it will be like "having an earthquake without the earthquake" as was stated by the Waitaki District 

Council chief executive Michael Ross (Littlewood, 2012). Clearly in the event of a 'regulatory 

earthquake' there will not be any loss of life or injury as would occur in a severe physical 

earthquake but the fmancial impacts on owners and communities are likely to be more damaging 

as there will not be any insurance money to fund any rebuild. The impacts on land use, heritage, 

local economies, and communities will be significant. In order to accurately estimate the likely 

number of demolitions individual feasibility studies would be required on each earthquake prone 

building along with interviews with their owners to establish their likely response to their 

individual circumstances. 

From the land use data obtained from QV the central commercial area ofWaimate was identified 

and split out as a separate study area. Using the Waimate District Council Operative District Plan 

as a basis the central business district (CBD) ofWaimate was defined as the mix of"Business 1" 

zoned properties and the "Business 2" zoned properties clustered in and around the Queen Street 

precinct. The Business 1 (B 1) zone comprises Queen Street itself with a strong emphasis on retail 

activity. The Business 2 (B2) zone is described as a "Mixed Business Use Area" surrounding 

Queen Street and allows for a mixture of commercial, service, industrial and residential activities. 

Initially all buildings in the B 1 and B2 zones were considered for analysis but then any building 
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not subject to earthquake-prone building policies such as residential houses were excluded from 

the sample. Vacant land once identified was also excluded from the analysis leaving a final pool 

of 80 commercial buildings located in the Waimate CBD that are likely to be 'caught' by 

earthquake prone building regulation. Refer to below. Commercial Zoning Plan from the 

Waimate District Plan. 

To aid in this study it was necessary to try and identify the number of buildings in the Waimate 

central business district (CBD) that would be considered earthquake prone. This was necessary 

as Waimate. District Council has not yet prepared a register of earthquake-prone buildings. 

Buildings constructed prior to 1976 are typically considered to have the potential to be 

earthquake-prone. Buildings constructed after 1976 were required to meet more stringent building 

regulations and are unlikely to be earthquake-prone unless they suffer from design flaws creating 

what are known as critical structure weaknesses. For the purpose of the study earthquake-prone 

buildings were defined as those buildings built before the 1950's of unreinforced masonry (URM) 

and which had not been significantly earthquake strengthened. The age of buildings were initially 

obtained using the land use data purchased from Quotable Value for the study area. 

 However, it was found that for many of the buildings the age was described as "mixed" as later 

additions had been made to the original building. These additions were often of a comparatively 

minor nature with the principal building clearly falling within the type and age of building that 

would constitute an earthquake prone building. As a result this 'raw' land use data was audited 

and augmented by curb side field inspections over a two day period in February 2013. These curb 

side inspections were also supplemented by the use of aerial photographs viewed on "Google 

Earth" to help identify the different parts of buildings that were 'modem' where the land use data 

assessed buildings as being of mixed age. No attempt was made to enter the properties or to carry 

out any internal inspections of buildings. Interviews were also undertaken with the building 

consents and regulatory staff of Waimate District Council to confirm what new construction and 

retrofitting had taken place in the town.  

 Due to the passive nature of the Waimate Earthquake- prone Buildings Policy there was little 

market concern regarding seismic building capacity prior to the Christchurch earthquakes. 

Therefore the cost and liability of compulsory earthquake strengthening is not priced into the 

market in terms ofthe 2010 values and there is little danger of double counting these costs in the 

economic analysis undertaken. Sales evidence relating to the study area was also examined but is 

very limited in nature making it difficult to draw conclusions regarding value changes post the 

earthquakes. For example only three property sales were recorded in the study area for the whole 

of20 12. Two sold above their 2010 rateable value while one sold below. It is unclear as to what 

extent the potential for mandatory strengthening and/or the impact of the Christchurch 

earthquakes is being factored into recent commercial property sales in Waimate. The costs of 

earthquake strengthening were calculated based on $400 m2 as an average figure. This is slightly 

higher than the $300 m2 used in the Martin Jenkins CBA but this sum does not allow for non-
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structural costs of retrofitting which can be substantial. It was therefore considered prudent to 

increase the estimate for strengthening costs to $400 m2 to make some allowance for the non-

structural costs likely to be incurred. Demolition costs were estimated at $180m2 based on the 

analysis ofthe actual demolition costs of a small URM building in Christchurch. This was checked 

against Rawlinsons New Zealand Construction Handbook which provides a figure of$152 m2. 

Rawlinson notes that demolition costs vary considerably depending on a number of factors and 

that a quote from a demolition contractor is advisable. A comparison was made between existing 

values, as represented by the rating valuations and the costs of complying with the government 

proposals in terms of either strengthening or demolishing buildings. No attempt was made to 

allow for time delays in the completion of the demolition or strengthening work in the form of 

present value analysis. 

The costs of demolition were also estimated for each building and these demolition costs were 

then deducted from the estimate of land value to arrive at the redevelopment value of the building 

site. By looking at both these different values it is then possible to predict the likely option that 

would be taken by the owner forced to make a decision on their buildings due to legislation. 

Where the existing use value is higher than the redevelopment value than the highest and best use 

of the property is to retain and strengthen. Where this value is less than the redevelopment value 

then the highest and best use is to demolish the building. The extent to which building owners 

choose the option to demolish rather than retrofit will potentially be affected by the impact of 

heritage protection on their buildings. The extent to which earthquake strengthening requirements 

under the Building Act 'trumps' the heritage protection objectives of the Resource Management 

Act is an area of developing case law. A recent decision by the Environment Court regarding the 

Harcourts Building in Wellington would indicate that heritage protection is still a significant 

factor to be considered. 

The current Waimate District Plan recognises the amenity and heritage value of the existing 

building stock and street scene. It seeks to maintain this by the use of heritage protection rules. 

There are also building design controls over new and existing non-heritage buildings which were 

introduced in response to some of the more recent developments which were unsympathetic to 

the streetscape. Section 8 of the current District Plan deals specifically with heritage protection. 

Under this section heritage items are identified in the District Plan as either Category A, B or C. 

The demolition or removal of a Category A item is a Non-complying Activity. For Category B 

items any demolition, removal, alteration or addition is a Discretionary Activity. For Category C 

items demolition or removal is a permitted activity while alterations or additions are a controlled 

activity. This means that effectively there is no legal impediment to an owner demolishing a 

category C building. There is a requirement to delay any demolition for 3 months to allow a 

chance for alternatives to be explored. Photographs must also be taken. There are a total of 135 

heritage items listed in the District Plan. Of these 23 (17%) are Category A, 22 (16%) are 

Category Band 90 (67%) are Category C. Within the study area there are 46 listed buildings. One 

building is Category A (2%), two are Category B (4%) and the other 43 (94%) are Category C. 
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Thus the great majority of heritage buildings in the study area can be demolished as of right and 

have little effective protection. Thus the decisions of the owners are expected to hinge around the 

economic impacts of the mandatory earthquake strengthening rather than heritage protection 

rules. 

➢ RESULTS OF STUDY  

The current 201 0 rating values are considered to be untainted by the impacts of either the 

Christchurch earthquakes or the resultant market corrections evident in many parts ofthe country. 

Any prudent purchaser expecting to be forced to earthquake strengthen their building under the 

current government proposals would therefore deduct the cost of the strengthening work from the 

current value. A large proportion of the Waimate central business district is highly likely to be 

earthquake prone. This is summarised in the following Table. Table 1. Analysis ofWaimate 

Commercial Buildings. 

Of the total of85 properties analysed there were 5 that were vacant. Ofthe remaining properties it 

was considered that 59 (74%) out of the 80 contained suspected earthquake prone buildings. In 

terms of floor area it was estimated that approximately 24819 square metres of building would 

likely require strengthening or demolition. Based on a strengthening cost of$400m2 to bring the 

buildings above 33.33% ofNBS this equates to a total cost of$9,927,440 dollars. On an aggregate 

basis the total rateable value of the buildings is only $6,082,000. Therefore the cost to strengthen 

the buildings exceeds their current value by $3,845,440. On an individual building basis 46 (78%) 

out of the 59 suspected earthquake prone buildings have no residual building value once 

strengthening costs are deducted. Thus, the impact of the government proposals would be to wipe 

out any economic value currently accruing to most of the existing buildings in the central business 

district. The impact of the government proposals regarding earthquake prone buildings will 

effectively give many of the buildings a hypothetical negative value. 

If just the B 1 zone which largely comprises the Queen Street properties which go to make up the 

main street of the town is considered then the situation is even worse. Of the 48 properties making 

up this zone 43 comprise earthquake prone buildings. This means that approximately 90% of the 

main retail and service centre for the district would be considered earthquake prone. Where an 

owner has an earthquake prone building with a negative value they may then attempt to limit their 

losses by choosing to demolish rather than strengthen. However, this means that the owner will 

incur a demolition cost which will reduce the net worth of their site. In extreme situations ifthe 

land value is low and demolition costs are high you can conceivably have the situation of negative 

land values. This is the situation for some sites in Waimate as the commercial land values are 

low. The rateable values for commercial land varies from between $41m2 and $171m2 • The 

variation in land values is due to the large number of variables typically impacting on land values 

such as location, shape, access, frontage, size and zoning. The average land value calculated for 

the sites being studied is $83m2 • If large scale demolition occurs as predicted, this may lead to 
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a secondary impact on land values. The supply of commercial land will considerably outstrip the 

demand for redevelopment and may drive commercial land values even lower. Having identified 

that a large proportion ofthe buildings in Waimate are earthquake prone an estimate was made of 

the number of buildings where the owner might choose to demolish the buildings. This is difficult 

to do without interviewing the individual owners as their decisions will vary widely depending 

on the resources, attitudes and objectives ofthe owner. The building owner served notice to 

strengthen or demolish under the current government proposals effectively has the four options 

of either a seismic retrofit with no change of use, a seismic retrofit with a change of use, to 

demolish and redevelop, or to demolish and not redevelop. For the owner of a typical URM 

commercial building in Waimate all four options are problematic as the following examples 

illustrate. The examples are based on a hypothetical, but typical main street property in Waimate 

that closely approximates a number of actual buildings in terms of construction, age and size. The 

building is a two storey URM building. It has a floor area of750 square metres and is on a section 

of 700m2 in the Business 1 Zone with frontage to Queen Street. Based on a cost of $400m2 to 

strengthen to 34 %NBS the strengthening costs would be $300,000. The cost of demolition has 

been estimated at $180 m2 or $135,000. Property values are based on the level of values applied 

in the 2010 Rating Valuations. 

 Option 1 - Seismic retrofit Current Value of Building $140,000 Current Land Value $90,000 

Current Value of Property $230,000 Less costs of strengthening $300,000 Existing Use Value of 

property -$70,000 After deducting the costs of earthquake strengthening from the value of the 

buildings the buildings then have a negative value of -$160,000. This negative value exceeds both 

the current land value and building value. It would therefore indicate that the current existing use 

value of the property assuming a compulsory seismic retrofit would be negative $70,000. It could 

be argued that a degree of “betterment' will occur with the retrofitted building, however this is 

likely to be limited due to the difficulty of attracting any enhanced investment returns. In addition, 

a conservative cost of 9 20th ANNUAL PACIFIC-RIM REAL ESTATE SOCIETY 

CONFERENCE, CHRISTCHURCH, NEW ZEALAND, 19-22 JANUARY 2014 strengthening 

has been used which takes limited account of the indirect costs of earthquake strengthening or 

consequential costs relating to free safety and disabled access and facilities upgrades. These could 

both add substantially more to the strengthening costs as calculated previously.  

Option 2- Conversion to an Alternative Use The building is currently subdivided into several 

shops and it unlikely that an alternative use will generate higher returns than currently available. 

In large cities such as Auckland and Wellington there is often potential to do this as obsolete 

office space can be converted to apartments due to the demand for inner city living. There is no 

such potential in Waimate. A challenge of any building conversion is that the costs of conversion 

are considerably higher due to the requirements of section 115 of the Building Act. The costs of 

earthquake strengthening alone triggered by a change of use can be considerably higher as the 

building must be bought up to a level as near as reasonably practicable to that of a new building. 

This is often interpreted to be a level that is at least 66.66% of NBS. The added cost of going to 
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66.66% of NBS will vary on a case-by-case basis however a study done by John Hare (Hare, 

2009) of Holmes Consulting found that on average the cost increased by an average of 2.5 times 

that of 33.33%. This would increase strengthening costs to a rate of$1,000m2 and costs of 

strengthening the building to $750,000. 

Option 3 - Demolition and Redevelopment 

 Assuming the owner elects to demolish their building and in the absence of any salvage value of 

materials then the fmancial situation of the owner will be as follows. 

 Land Value   $ 90,000 

 Less costs of demolition   $ 135,000  

Redevelopment Value of property -$ 45,000 

The owner would clearly have a number of challenges not the least being that his capital asset of 

$230,000 is now a liability of$45,000. He may now have considerable negative equity in the 

property but must also attempt to raise the money necessary to build a replacement building. He 

also has the problem offmding tenants for his new building as his existing displaced tenants may 

be unwilling to wait for the replacement building to be built, They may also be unable or unwilling 

to pay the higher rent necessary to make a new building financially feasible. The buildings in the 

study area house a large number of businesses and also contain some residential accommodation. 

At best these businesses and residents would need to relocate to alternative space while 

strengthening took place. In the event of demolition, this displacement may become permanent 

for many of the businesses. The building owner will not replace their demolished building unless 

they can obtain a reasonable return on the capital invested in their replacement building. This is 

likely to cause severe affordability issues for the displaced tenants. Current rents appear to be in 

the order of approximately $100m2 gross rent. If the owner wished to get a return of 10% on a 

replacement building cost of $2000 per square metre, they would need to get $200 m2 net of 

expenses. This excludes any allowance for a return on the land value. It is therefore likely that 

replacement. 

buildings will need to be rented at double the amount of current rents. Many tenants will be unable 

to afford to pay double their existing rents.  

Option 4 - Demolition with no rebuild 

. This is a more likely scenario than Option 3 as the owner is unlikely to have the knowledge, 

experience or confidence necessary to undertake the role of property developer as required by 

Option 3. In larger more prosperous towns vacant sites can often be put to an alternative "interim 
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use" such as car parking to off-set holding costs. This is unlikely in Waimate and the number of 

new development sites is likely to 'flood' the local market. 

 As the above examples illustrate the owner is faced with a difficult decision as none of the options 

are economically feasible. His best option is to abandon the property completely although this 

option is not legally possible as under current and proposed legislation the Council has the power 

to have the building demolished and then recover the costs from the owner. 

On the figures presented above the highest and best use is to demolish the building as the value 

as a redevelopment site of- $45,000 is higher than the existing use value of -$70,000. Thus the 

finical loss from demolition will be slightly less than the retrofit option. Either way the owner 

will suffer a serious financial setback which may cause hardship. 

 Clearly the results of the various options are highly sensitive to the levels of costs and values 

used. If lower demolition costs or strengthening costs are assumed then either one or other of the 

options may become relatively more 'attractive' to the owner. However, it is highly unlikely that 

any of them will become financially feasible for the owners. 

 Current analysis shows that of the 59 suspected earthquake-prone properties, 26 will show a 

negative value regardless of the option chosen. This means they are a fmancialliability rather than 

an asset regardless of whether the owner chooses to strengthen or demolish.  

Out of the 59 properties in 26 cases (44%) the best financial result can be achieved by demolition 

and on pure economic grounds this is the option that would be expected of the owner. Of note 

however, is that in 46 cases out of 59 the cost of strengthening is likely to exceed or equal the 

current value of the buildings. This means that 78% ofthe buildings would appear to have no 

economic value once the costs of earthquake strengthening are deducted and are therefore in some 

danger of demolition. 

 CONCLUSIONS  

This paper proposes the use of a feasibility based cost benefit analysis conducted on a building 

by building basis utilising readily available land use data and rating valuations from QV. The 

method was tested using a small rural town as a case study. This case study analysis was useful 

in testing the accuracy and relevance of the data and highlighted a number of issues. 

 While the QV data provided good base information it suffers from a number of limitations in 

terms of a study of this type. The information is based on the information contained in the rating 

roll. Therefore information is collected for each separately deformed Rating Unit. Such a rating 

unit may contain several different buildings or may include only part of a building. This creates 

difficulties in using the data for a building by building analysis. 
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 Information on the age of the buildings is included but where there have been additions or 

alterations carried out then the age is given as "mixed". When there are multiple buildings of 

differing age forming a rating unit then the age is also described as mixed. This makes the data 

less useful in terms of identifying earthquake prone buildings. The Martin Jenkins CBA found 

similar problems using QV data as they found on a national basis that 41% of the buildings were 

age unknown. 

 In order to improve the usefulness of the raw QV data requires auditing of various types such as 

field inspection, inspection of building files or use of photographic records. Such auditing 

processes add time and cost to the process.  

A study of this type must assess the seismic capacity of the commercial building stock. In order 

to do this accurately would require significant expert engineering input which was not available 

for this study. Instead reliance was placed on a basic analysis or the age and construction of the 

buildings to identify those likely to be earthquake prone. This lack of engineering data is a 

limitation of this study but eventually accurate lists of earthquake prone buildings compiled by 

T.As will be able to be used to supplement QV land use data thus making it unnecessary to 

estimate the numbers of earthquake prone buildings. However, the list of earthquake prone 

buildings will still need to be matched with the land use data in relation to floor areas and building 

values.  

Future studies of this nature may also have problems in terms of using rating valuations as a proxy 

for the market values of the buildings in their pre strengthened state as these valuations may 

include a value discount to reflect their low seismic capacity. If the cost of seismic retrofitting is 

deducted from these already discounted values then the costs of earthquake strengthening will 

effectively be double counted leading to incorrect results. 

 The economic analysis in this study by necessity is crude, with no attempt made to use 

discounting techniques to arrive at net present values for costs and benefits. For the case study, 

market analysis was also limited with no attempt made to quantify any betterment accruing to 

owners from earthquake strengthening. 

 However, despite the limitations of the methodology developed and tested in Waimate it does 

have some advantages. It is comparatively simple and cost effective and provides information 

that should be valuable to land use planners and policy analysts. For example, for this particular 

case study it would indicate that a significant proportion of the commercial building stock in 

Waimate is at risk of demolition given the proposed legislative changes. These changes have the 

potential to cause a sharp market correction in the value of any buildings considered earthquake 

prone. These buildings will likely suffer a significant drop in value that may render them 

economically obsolete and thus result in their demolition. 
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 For towns such as Waimate where earthquake prone buildings represent a significant portion of 

the building stock, the economic and social impacts will be severe. Owners and tenants will suffer 

displacement which at best will be temporary but this displacement may become permanent 

where tenants cannot afford rent increases. Those tenants that can meet the rent increases 

necessary for new buildings are likely to protect their profit margins by passing on the increased 

rents to their customers. Ultimately the rental increases then become a cost to the community. 

 It is highly likely that if owners are forced to take action on their buildings over a comparatively 

short time frame as per the government proposals that potentially 50% of the buildings in the 

study area could be demolished This compares with an estimate in the Martin Jenkins CBA of 

10% which is "judgement based" rather than empirically based. The situation is likely to be 

exacerbated by the fact that most if not all of the owners will lack development experience and 

skills. Based on the analysis, any equity that owners have in their properties is liable to be severely 

eroded which will make it difficult to raise fiancés. Difficulties with insuring their retrofitted 

buildings may also impact negatively on the value of their property which may also reduce the 

feasibility of retrofitting.  

Many of these buildings facing demolition will be heritage buildings. As discussed earlier the 

great majority of buildings have very limited heritage protection even if listed as having heritage 

value in the district plan. Of the 59 suspected earthquake prone buildings in the study area a total 

of 45 (76%) are heritage listed. Of the 45 only 1 is Category A, 3 are Category B and the balance 

are Category C. Demolition of Category C buildings is a permitted activity so over 90% of the 

heritage buildings are at risk of demolition. All the heritage listed buildings in the study area are 

likely to be earthquake-prone and as the previous economic analysis shows are probably 

uneconomic to earthquake strengthen. Large numbers of heritage buildings are likely to be 

demolished and not replaced. This will leave significant gaps in the street scene and destroy much 

of the current heritage value of Queen Street. 
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14.1 CIVIL ENGINEERING 

 

14.1.1 ADVANCED EARTHQUAKE RESISTANT: 

 

Earthquake-resistant structures are structures designed to protect buildings from earthquakes. 

While no structure can be entirely immune to damage from earthquakes, the goal of earthquake-

resistant construction is to erect structures that fare better during seismic activity than their 
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conventional counterparts. According to building codes, earthquake-resistant structures are 

intended to withstand the largest earthquake of a certain probability that is likely to occur at their 

location. Currently, there are several design philosophies in earthquake engineering, making use 

of experimental results, computer simulations and observations from past earthquakes to offer the 

required performance for the seismic threat at the site of interest. 

Earthquake-resistant or a seismic structure are designed to protect buildings to some or greater 

extent from earthquakes. While no structure can be entirely immune to damage from earthquakes, 

the goal of earthquake-resistant construction is to erect structures that fare better 

during Seismic activity than their conventional counterparts. According to building codes, 

earthquake-resistant structures are intended to withstand the largest earthquake of a certain 

probability that is likely to occur at their location. This means the loss of life should be minimized 

by preventing collapse of the buildings for rare earthquakes while the loss of the functionality 

should be limited for more frequent ones. 

 To combat earthquake destruction, the only method available to ancient architects was to build 

their landmark structures to last, often by making them excessively stiff and strong. 

Currently, there are several design philosophies in 

earthquake engineering, making use of experimental 

results, computer simulations and observations from 

past earthquakes to offer the required performance 

for the seismic threat at the site of interest. These 

range from appropriately sizing the structure to 

be strong and ductile enough to survive the shaking 

with an acceptable damage, to equipping it with base 

isolation or using structural vibration 

control technologies to minimize any forces and 

deformations. While the former is the method 

typically applied in most earthquake-resistant structures, important facilities, landmarks and 

cultural heritage buildings use the more advanced (and expensive) techniques of isolation or 

control to survive strong shaking with minimal damage. Examples of such applications are 

the Cathedral of Our Lady of the Angels and the Acropolis Museum. 

 

14.1.2 SEISMIC RETROFITTING OF BUILDINGS: 

Seismic retrofitting is the modification of existing structures to make them more resistant 

to seismic activity, ground motion, or soil failure due to earthquakes. With better understanding 

of seismic demand on structures and with our recent experiences with large earthquakes near 

urban centers, the need of seismic retrofitting is well acknowledged. Prior to the introduction of 

modern seismic codes in the late 1960s for developed countries (US, Japan etc.) and late 1970s 

for many other parts of the world (Turkey, China etc.), many structures were designed without 

Fig.14.1 advanced earthquake resistant  
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adequate detailing and reinforcement for seismic protection. In view of the imminent problem, 

various research work has been carried out. 

 State-of-the-art technical guidelines for seismic assessment, retrofit and rehabilitation have been 

published around the world – such as the ASCE-SEI 41 and the New Zealand Society for 

Earthquake Engineering (NZSEE)'s guidelines. These codes must be regularly updated; the 1994 

Northridge earthquake brought to light the brittleness of welded steel frames, for example.  

The retrofit techniques outlined here are also applicable for other natural hazards such as tropical 

cyclones, tornadoes, and severe winds from thunderstorms. Whilst current practice of seismic 

retrofitting is predominantly concerned with structural improvements to reduce the seismic 

hazard of using the structures, it is similarly essential to reduce the hazards and losses from non-

structural elements. It is also important to keep in mind that there is no such thing as an 

earthquake-proof structure, although seismic performance can be greatly enhanced through 

proper initial design or subsequent modifications. 

OBJECTIVES 

• Public safety only. The goal is to protect human life, ensuring that the structure will not collapse 

upon its occupants or passers-by, and that the structure can be safely exited. Under severe seismic 

conditions the structure may be a total economic write-off, requiring tear-down and replacement. 

• Structure survivability. The goal is that the structure, while remaining safe for exit, may require 

extensive repair (but not replacement) before it is generally useful or considered safe for 

occupation. This is typically the lowest level of retrofit applied to bridges. 

• Structure functionality. Primary structure undamaged and the structure is undiminished in utility 

for its primary application. A high level of retrofit, this ensures that any required repairs are only 

"cosmetic" – for example, minor cracks in plaster, drywall and stucco. This is the minimum 

acceptable level of retrofit for hospitals. Structure unaffected. This level of retrofit is preferred 

for historic structures of high cultural significance. 

TECHNIQUES 

1) External post-tensioning: 

The use of external post-tensioning for new structural systems have been developed in the past 

decade. Under the PRESS (Precast Seismic Structural Systems), a large-scale U.S./Japan joint 

research program, unbonded post-tensioning high strength steel tendons have been used to 

achieve a moment-resisting system that has self-centering capacity. An extension of the same 

idea for seismic retrofitting has been experimentally tested for seismic retrofit of California 

bridges under a Caltrans research project  and for seismic retrofit of non-ductile reinforced 

concrete frames. Pre-stressing can increase the capacity of structural elements such as beam, 

column and beam-column joints. External pre-stressing has been used for structural upgrade for 

gravity/live loading since the 1970s.  
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2) Base isolators:  

Base isolation is a collection of structural elements of a building that should substantially 

decouple the building's structure from the shaking ground thus protecting the building's integrity 

and enhancing its seismic performance. This earthquake engineering technology, which is a kind 

of seismic vibration control, can be applied both to a newly designed building and to seismic 

upgrading of existing structures. Normally, excavations are made around the building and the 

building is separated from the foundations. Steel or reinforced concrete beams replace the 

connections to the foundations, while under these, the isolating pads, or base isolators, replace 

the material removed. While the base isolation tends to restrict transmission of the ground motion 

to the building, it also keeps the building positioned properly over the foundation. Careful 

attention to detail is required where the building interfaces with the ground, especially at 

entrances, stairways and ramps, to ensure sufficient relative motion of those structural elements. 

3) Supplementary dampers: 

Supplementary dampers absorb the energy of motion and convert it to heat, thus damping 

resonant effects in structures that are rigidly attached to the ground. In addition to adding energy 

dissipation capacity to the structure, supplementary damping can reduce the displacement and 

acceleration demand within the structures. In some cases, the threat of damage does not come 

from the initial shock itself, but rather from the periodic resonant motion of the structure that 

repeated ground motion induces. In the practical sense, supplementary dampers act similarly 

to Shock absorbers used in automotive suspensions. 

4) Tuned mass dampers: 

Tuned mass dampers (TMD) employ movable weights on some sort of springs. These are 

typically employed to reduce wind sway in very tall, light buildings. Similar designs may be 

employed to impart earthquake resistance in eight to ten story buildings that are prone to 

destructive earthquake induced resonances.  

5) Slosh tank: 

A slosh tank is a large container of low viscosity fluid (usually water) that may be placed at 

locations in a structure where lateral swaying motions are significant, such as the roof, and tuned 

to counter the local resonant dynamic motion. During a seismic (or wind) event the fluid in the 

tank will slosh back and forth with the fluid motion usually directed and controlled by internal 

baffles-partitions that prevent the tank itself becoming resonant with the structure, see Slosh 

dynamics. The net dynamic response of the overall structure is reduced due to both the 

counteracting movement of mass, as well as energy dissipation or vibration damping which 

occurs when the fluid's kinetic energy is converted to heat by the baffles. Generally the 

temperature rise in the system will be minimal and is passively cooled by the surrounding air. One 

Rincon Hill in San Francisco is a skyscraper with a rooftop slosh tank which was designed 

primarily to reduce the magnitude of lateral swaying motion from wind. A slosh tank is a 
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passive tuned mass damper. In order to be effective the mass of the liquid is usually on the order 

of 1% to 5% of the mass it is counteracting, and often this requires a significant volume of liquid. 

In some cases these systems are designed to double as emergency water cisterns for fire 

suppression. 

6) Active control system: 

Very tall buildings ("skyscrapers"), when built using modern lightweight materials, might sway 

uncomfortably (but not dangerously) in certain wind conditions. A solution to this problem is to 

include at some upper story a large mass, constrained, but free to move within a limited range, 

and moving on some sort of bearing system such as an air cushion or hydraulic film. 

Hydraulic pistons, powered by electric pumps and accumulators, are actively driven to counter 

the wind forces and natural resonances. These may also, if properly designed, be effective in 

controlling excessive motion – with or without applied power – in an earthquake. In general, 

though, modern steel frame high rise buildings are not as subject to dangerous motion as are 

medium rise (eight to ten story) buildings, as the resonant period of a tall and massive building is 

longer than the approximately one second shocks applied by an earthquake. 

7) Adhoc addition of structural support/reinforcement: 

The most common form of seismic retrofit to lower buildings is adding strength to the existing 

structure to resist seismic forces. The strengthening may be limited to connections between 

existing building elements or it may involve adding primary resisting elements such as walls or 

frames, particularly in the lower stories. Common retrofit measures for unreinforced masonry 

buildings in the Western United States include the addition of steel frames, the addition of 

reinforced concrete walls, and in some cases, the addition of base isolation. 

8) Connections between buildings and their expansion additions: 

Frequently, building additions will not be strongly connected to the existing structure, but simply 

placed adjacent to it, with only minor continuity in flooring, siding, and roofing. As a result, the 

addition may have a different resonant period than the original structure, and they may easily 

detach from one another.  

The relative motion will then cause the two parts to collide, causing severe structural damage. 

Seismic modification will either tie the two building components rigidly together so that they 

behave as a single mass or it will employ dampers to expend the energy from relative motion, 

with appropriate allowance for this motion, such as increased spacing and sliding bridges between 

sections. 

9) Exterior reinforcement of building: 

Exterior concrete columns 

Historic buildings, made of unreinforced masonry, may have culturally important interior 

detailing or murals that should not be disturbed. In this case, the solution may be to add a number 
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of steel, reinforced concrete, or post stressed concrete columns to the exterior. Careful attention 

must be paid to the connections with other members such as footings, top plates, and roof trusses. 

Infill shear trusses 

 Shown here is an exterior shear reinforcement 

of a conventional reinforced concrete dormitory 

building. In this case, there was sufficient 

vertical strength in the building columns and 

sufficient shear strength in the lower stories that 

only limited shear reinforcement was required to 

make it earthquake resistant for this location 

near the Hayward fault. 

 
 
 

Massive exterior structure 

In other circumstances, far greater 

reinforcement is required. In the structure shown 

at right - a parking garage over shops -the 

placement, detailing, and painting of the 

reinforcement becomes itself an architectural 

embellishment. 

 

 

14.1.3 ADVANCE PRACTICES IN CONSTRUCTION FIELD IN MODERN MATERIAL, 

TECHNIQUES AND EQUIPMENT’S  

1) 3D Volumetric Construction 

Using this modular construction technology, 3D 

units are produced in controlled factory settings 

using needful construction and building materials. 

Finished units are transported to site in various 

modules, basic structural blocks or final touched up 

units with all amenities installed, for assembly. 

Blocks can be erected rapidly at site and properties 

of concrete like fire retardant, sound resistivity, 

thermal mass etc. are retained. 

 

                         Fig.14.2 infill shear trusses  

      Fig.14.3 massive exterior structure 

    Fig.14.4 3D volumetric construction 

https://en.wikipedia.org/wiki/Hayward_Fault_Zone
https://en.wikipedia.org/wiki/File:ExteiorShearTruss.jpg
https://en.wikipedia.org/wiki/File:ExteriorShearTrussTwo.jpg


Vishwakarma Yojana:PHASE VIII Village,VARNAMA  District VADODARA 
 

  Gujarat Technological University                                                               2020-2021                                                     Page 250 
  

1) Precast Flat Panel Modules 

These are primarily wall and floor modules which 

are manufactured away from the actual site and 

then transported to site for erection. Load bearing 

components like decorative cladding and 

insulation panels can also be produced. 

Also called cross-wall construction, the 

technology has gained momentum due to 

seamless adherence to specifications and ease as 

well as swiftness of construction. 

 

 

2) Tunnel Formwork System 

With this tunnel technique, construction is paced up 

for cellular structures of repetitive patterns through 

the building of monolithic walls or units in a single 

operation per day. Expeditious work is achieved by 

deploying formwork and readily mixed concrete 

with the convenience and agility of factory 

conditions.  

 

 

 

3) Flat Slabbing Technology 

This technique utilizes the simplicity of contemporary 

formwork for quickly building flat slabs to facilitate 

easy and swift placing of horizontal amenities and for 

partitioning. 

Maximization of pre-fabricated services occurs as 

services can be carried out in an uninterrupted manner 

in zones underneath the floor slabs. 

Every top-notch  building Construction Company is 

using the same as internal layouts can be conveniently 

modified for accommodating alterations at a later date. 

Further, reinforcement needed is lesser which cuts 

down labour costs significantly. 

 

      Fig.14.5 precast flat panel modules  

        Fig.14.6 tunnel formwork system 

        Fig.14.7 flat slabbing technology 
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4) Pre-cast Foundation Technique 

Foundations can be built swiftly with precast concrete 

units which are produced in a factory and are high on 

quality quotient. Strength is imparted to foundation 

related building construction materials through 

interconnected concrete piles. 

This technique allows construction work to progress 

even in inclement weather and minimizes excavation 

activity. 

 

 

5) Hybrid Concrete Building Technique 

This technique expedites construction turnaround 

time by blending the advantages of concrete pre-

casting with the in-situ building. Quality improves, 

whereas the cost of construction plummets. 

Hybrid concrete structures are easy to build, 

competitive in nature and perform consistently. 

 

 

 

6) Thin Joint Masonry Technique 

Utilization of this technique leads to the reduction 

of the quantum of mortar applied by slashing it 

depth from 10mm to lesser than 3mm. 

Consequently, mortar can be laid swiftly with 

enhanced productivity on the longer wall panels. 

With large sized concrete blocks, higher 

construction efficiency along with significant cost 

reduction can be achieved. Within a single day, 

the number of mortar courses laid is higher as 

curing of mortar takes place quickly without 

compromising on bonding strength resulting in 

the elimination of floating problem. 

 

  Fig.14.8 pre- cast foundation technique  

Fig.14.9 hybrid concrete building technique 

         Fig.14.10 thin joint masonry 

technique  
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7) Insulating Concrete Formwork (ICF) Technique 

ICF technique employs polystyrene blocks that 

feature twin walls and can be rapidly put 

together for creating building wall formwork. 

The formwork is then pumped in with high 

quality, ready mixed, factory-made concrete. 

The building construction process becomes 

fool-proof and the resultant structure has a high 

level of sound and thermal insulation. 

 

 

 
 

NECESSITY: 

1. The building construction activity, especially the residential and commercial complex is highly 

labour intensive with very little mechanization. Approximately 35% of the total construction cost 

is spent on labour. 

2. The labourers have their limitations and may fail to meet the time limits. The quality of 

workmanship, too, differs from person to person. Hence, quality standards cannot be maintained. 

Wastage of material is considerably high as it is handled and utilized manually. 

3. The objective of the construction organizations should be ‘speed and economy’. This cannot be 

achieved with labour oriented advanced construction techniques. 

4. Only studying and adopting modern industrial techniques and equipment is the solution. By this, 

one can save material, reduce labour expenses, and increase the speed of work, leading to the 

economy in construction. 

5. Though the scope of the subject is vast, in this chapter we shall discuss only the advanced 

techniques to be used in advanced construction techniques activities. 

 

14.1.4 ENGINEERING ASPECTS OF SOIL MECHANICS - ENVIRONMENTAL 

IMPACT ASSESSMENT 

The Need for an Environmental Impact Assessment 

 

An Environmental Impact Assessment is a formal method of judging the impact that any new 

developmental project would have on the environment and its constituents. This can include 

changes that the project would create in the physical aspects of existing geography, chemical 

changes to the atmosphere including air and water, biological changes that affect plant, animal 

and human life, cultural impact of a project on the society in the area, and other socio-economic 

effects that the project can have. Such an assessment allows problems to be foreseen, so that the 

        Fig.14.11 insulating concrete formwork 

(ICF) technique 
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design and planning of the projects is modified to reduce any negative effects. It is now 

fashionable to build green buildings which have a positive effect on the environment. 

There is historical precedent for the now mandatory Environmental Impact Assessments (EIA). 

Past efforts by governments have resulted in bans on activities that caused noxious odors, garbage 

dumps were positioned at places far away from habitation, and commercial activities were 

restricted to town centers. 

Objectives of Environmental Impact Assessment 

The objective of an EIA is to predict the environmental impact project would have on all aspects 

of the environment. Once this is done, a study has to be made to see if the impacts can be reduced 

in any way. The project has then to be modified to suit the local environment and all predictions 

and likely options presented to decision makers for final decisions. 

You can gain a better understanding of EIA by understanding how any typical project can affect 

the environment of a particular area. Take for example the building of a new road in a city. 

The alignment of the road may require that certain lands have to be leveled or new embankments 

created. Cutting of the land and the new embankments would affect the geography of the area 

and probably upset its drainage pattern. This would require re-planning existing methods of 

treating the run-off and could cause existing watercourses to be modified.  

The new road may require the removal of existing green cover and this could affect the living 

conditions in that area. The traffic going through that area can cause pollution problems from 

vehicles which also includes an increase in sound pollution.  

The emissions from the vehicles can affect already existing atmospheric pollutants which in turn 

could affect human health, animal health and affect greenery in the area. The road may affect 

existing structures in the area which may have to be removed and can cause changes in the 

economic wellbeing of the persons who are using those structures. 

A positive impact of the new road may mean a reduction in traffic congestion, its positive effect 

on pollution, and the economic advantage of these two aspects. 

For any environmental impact assessment, complete data on all these aspects as they are at present 

has to be made so that any changes can be reasonably judged to existing standards required for 

good living. The deterioration or increase in these living standards has then to be highlighted by 

the EIA before any final decision on the project can be undertaken. 
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14.1.5 WATER SUPPLY-SEWERAGE SYSTEM-WASTE WATER- SUSTAINABLE 

DEVELOPMENT TECHNIQUES 

 

Sustainable development is a hard topic to nail down because it consists of a wide range of things. 

Due to the technicality and complexity of this topic, it’s best to check out its importance 

holistically to be able to grasp it easily. 

Now that the requirements for a sustainable wastewater treatment system have been presented, 

there are several options one can choose from in order to find the most appropriate technology 

for a particular region. This paper will discuss sustainable wastewater treatment systems 

including: 

a) Lagoons/wetlands 

b) USAB (anaerobic digesters) 

c) SAT technologies. 

➢ Lagoons and wetlands: 

 In wetland treatment, natural forces (chemical, physical, and solar) act together to purify the 

wastewater, thereby achieving wastewater treatment. A series of shallow ponds act as 

stabilization lagoons, while water hyacinth or duckweed acts to accumulate heavy metals. 

Multiple forms of bacteria, plankton, and algae act to further purify the water. Wetland treatment 

technology in developing countries offers a comparative advantage over conventional, 

mechanized treatment systems because the level of self-sufficiency, ecological balance, and 

economic viability is greater. The system allows for total resource recovery (Rose, 1999). Lagoon 

systems may be considered a low-cost technology if sufficient, non-arable land is available. 

However, the requirement of available land is not generally met in big cities. The demand for flat 

land is high for the expanding urban developments and agricultural purposes. The decision to use 

wetlands must consider the climate. There are disadvantages to the system that in some locations 

may make it unsustainable. Some mechanical problems may include clogging with sprinkler and 

drip irrigation systems, particularly with oxidation pond effluent. Biological growth (slime) in 

the sprinkler head, emitter orifice, or supply line causes plugging, as do heavy concentrations of 

algae and suspended solids. 

➢ Anaerobic Digestion: 

Another treatment option available, if there is little access to land, is anaerobic digestion. 

Anaerobic bacteria degrade organic materials in the absence of oxygen and produce methane and 

carbon dioxide. The methane can be reused as an alternative energy source (biogas). Other 

benefits include a reduction of total bio-solids volume of up to 50-80 percent, and a final waste 

sludge that is biologically stable can serve as rich humus for agriculture. So far, anaerobic 

treatment has been applied in Colombia, Brazil, and India, replacing the more costly activated 

sludge processes or diminishing the required pond areas. Various cities in Brazil have shown an 

interest in applying anaerobic treatment as a decentralized treatment system for poor, sub-urban 
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districts. The beauty of the anaerobic treatment technology is that it can be applied on a very 

small and very large scale. This makes it a sustainable option for a growing community. 

 

➢ Soil Aquifer Treatment:  

SAT (soil aquifer treatment) is a geo-purification system where partially treated sewage effluent 

artificially recharges the aquifers and is then withdrawn for future use. By recharging through 

unsaturated soil layers, the effluent achieves additional purification before it is mixed with the 

natural groundwater. In water scarce areas, treated effluent becomes a considerable resource for 

improved groundwater sources. The Gaza Coastal Aquifer Management Program includes treated 

effluents to strengthen the groundwater, in terms of both quantity and quality. With nitrogen 

reduction in the wastewater treatment plants, the recharged effluent has a potential to reduce the 

concentration of nitrates in the aquifer. In water scarce areas such as in the Middle East and parts 

of Southern Africa, waste water has become a valuable resource that, after appropriate treatment, 

becomes a commercially realistic alternative for groundwater recharge, agriculture, and urban 

applications. 

SAT systems are inexpensive, efficient for pathogen removal, and are not highly technical to 

operate. Most of the cost associated with an SAT is for pumping the water from the recovery 

wells, which is usually $20-50 USD per m3. In terms of reductions, SAT systems typically 

remove all BOD, TSS, and pathogenic organisms from the waste and tend to treat wastewater to 

a standard that would generally allow unrestricted irrigation. The biggest advantage of SAT is 

that it breaks the pipe-to pipe connection of directly reusing treated wastewater from a treatment 

plant. This is a positive attribute for those cultures where water reuse is taboo. The pre treatment 

requirements for SAT vary depending on the purpose of groundwater recharge, sources of 

reclaimed water, recharge methods, and location. Some may only need primary treatment or 

treatment in a stabilization pond. However, pre treatment processes should be avoided if they 

leave high algae concentrations in the recharge water. 
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 Chapter 15. Smart and/or Sustainable features of Chapter 8 & 13 

designs, Impact on society.  

 
NO. DESIGN NAME COST 

(RS.) 

ADVANTAGES 

1 POST-OFFICE 796840 The post office which we had design is 

huge then existance post office and 

comfortable and have better features, 

comfortness of peoples. 

        

        

        

          

2 ANGANVADI 451840.59 The existing structure is very old and 

damaged so we serve a design having 

comfort, safe, etc. 
        

        

          

3 BANK 821135.06 The bank which we design consist 

facility , space, comfort,etc         

          

4 PUBLIC TOILET 551281.64 The village have old public toilet but it 

is very damaged and small so we design 

big and better design and having W.C & 

bath both. 

        

        

        

          

5 PRIMARY SCHOOL 3344146.64 The existing structure is damaged totally 

and structure life is also over so we 

designed a primary school which having 

class 1 & 7 . 

        

        

        

          

6 ANIMAL HOSPITAL  626342.33  The villge have lots of cattles  so we 

design animal hospital which serve the 

treatment to that cattles.  
        

        

          

7 WATER TANK 21531950 The water tank which we design is 

having capacity 4,00,000 liters.          

          

8 POLICE STATION 1020070.3 The existing police station is not proper 

condition so we design police station 

which have all facilities. 
        

        

          

9 FIRE STATION 1137673.13 The village have no fire station so we 

design fire station.         

          

10 LAKE BEAUTIFICATION 2195680.3 The lake have need to renovation so we 

give the design of lake beautification for         
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        better appearance, children prosperity, 

fittness of villagers. 

          

11 BIOGAS PLANT 4387748 The village have lots of agricultural 

waste, animal waste etc so we design the 

biogas plant. 
        

          

12 RESORT 71523254 In this village land area is very high  so 

we  desided design of resort for village 

development & beautification. 
        

        

        

TABLE 15.1 Smart and/or Sustainable features of Chapter 8 & 13 designs, 

Impact on society. 
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Chapter -16. Survey by Interviewing with Talati and/or Sarpanch 
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Chapter-17 Irrigation / Agriculture Activates and Agro Industry, 

Alternate Technics And Solution 

 
 

IRRIGATION: - 

irrigation is the artificial process of applying 

controlled amounts of water to land to assist in 

production of crops. Irrigation helps to 

grow agricultural crops, maintain landscapes, 

and revegetate disturbed soils in dry areas and 

during periods of less than average rainfall. 

Irrigation also has other uses in crop 

production, including frost 

protection, suppressing weed growth in grain 

fields] and preventing soil consolidation. In 

contrast, agriculture that relies only on direct 

rainfall is referred to as rain-fed. 

 

Irrigation systems are also used for cooling livestock, dust suppression, disposal 

of sewage, and in mining. Irrigation is often studied together with drainage, which 

is the removal of surface and sub-surface water from a given location. 

Irrigation has been a central feature of agriculture for over 5,000 years and is the 

product of many cultures. Historically, it was the basis for economies and societies 

across the globe, from Asia to the Americas. 
 

Types of Agricultural Water Use: - 

 

Irrigation vs. Rain-Fed Agriculture 

There are two main ways that farmers and ranchers use agricultural water to cultivate 

crops: 

• Rain-fed farming 

• Irrigation 

Rain-fed farming is the natural application of water to the soil through direct rainfall. 

Relying on rainfall is less likely to result in contamination of food products but is 

open to water shortages when rainfall is reduced. On the other hand, artificial 

applications of water increase the risk of contamination. 

Fig.17.1 irrigation 

https://en.wikipedia.org/wiki/Agriculture
https://en.wikipedia.org/wiki/Landscape
https://en.wikipedia.org/wiki/Revegetation
https://en.wikipedia.org/wiki/Irrigation#cite_note-3
https://en.wikipedia.org/wiki/Consolidation_(soil)
https://en.wikipedia.org/wiki/Agriculture
https://en.wikipedia.org/wiki/Rainfed_agriculture
https://en.wikipedia.org/wiki/Livestock
https://en.wikipedia.org/wiki/Dust_suppression
https://en.wikipedia.org/wiki/Sewage
https://en.wikipedia.org/wiki/Heap_leaching
https://en.wikipedia.org/wiki/Drainage
https://en.wikipedia.org/wiki/File:Osmaniye_irrigation.JPG
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Irrigation is the artificial application of 

water to the soil through various systems of 

tubes, pumps, and sprays. Irrigation is 

usually used in areas where rainfall is 

irregular or dry times or drought is 

expected. There are many types of 

irrigation systems, in which water is 

supplied to the entire field uniformly. 

Irrigation water can come from 

groundwater, through springs or wells, 

surface water, through rivers, lakes, or 

reservoirs, or even other sources, such as 

treated wastewater or desalinated water. As a result, it is critical that farmers protect 

their agricultural water source to minimize the potential for contamination. As with 

any groundwater removal, users of irrigation water need to be careful in not pumping 

groundwater out of an aquifer faster than it is being recharged. 

     Its considered smart parking, smart traffic light and smart multi transportation by 

making parking smarter, people spend less time looking for parking spots and 

circling city blocks and convent life. traffic lights are particular based on the bus 

schedules so that less traffic and more freely during rush hours. 
 

     Types of Irrigation Systems:- 

There are many different types of irrigation systems, depending on how the water 

is distributed throughout the field. Some common types of irrigation systems 

include: 

Surface irrigation 

Water is distributed over and across land by gravity, no mechanical pump 

involved. 

Localized irrigation 

Water is distributed under low pressure, through a piped network and applied to 

each plant. 

Drip irrigation 

A type of localized irrigation in which drops of water are delivered at or near the 

root of plants. In this type of irrigation, evaporation and runoff are minimized. 

Fig.17.2 Agricultural Water 



Vishwakarma Yojana:PHASE VIII Village,VARNAMA  District VADODARA 

 

Gujarat Technological University                                                          2020-2021 Page 261 

  

 

Sprinkler irrigation 

Water is distributed by overhead high-pressure sprinklers or guns from a central 

location in the field or from sprinklers on moving platforms. 

Center pivot irrigation 

Water is distributed by a system of sprinklers that move on wheeled towers in a 

circular pattern. This system is common in flat areas of the United States. 

Lateral move irrigation 

Water is distributed through a series of pipes, each with a wheel and a set of 

sprinklers, which are rotated either by hand or with a purpose-built mechanism. 

The sprinklers move a certain distance across the field and then need to have the 

water hose reconnected for the next distance. This system tends to be less 

expensive but requires more labor than others. 

Sub-irrigation 

Water is distributed across land by raising the water table, through a system of 

pumping stations, canals, gates, and ditches. This type of irrigation is most 

effective in areas with high water tables. 

Manual irrigation 

Water is distributed across land through manual labor and watering cans. This 

system is very labor intensive. 

Agro Industry: - 
   

Biotechnologies in Agro-industry in Developing Countries 

Agro-industries provide a means of 

converting raw agricultural materials 

into value added products while 

generating income and employment 

and contributing to overall economic 

development in both developed and 

developing countries.Food processing 

converts relatively bulky, perishable 

and typically inedible raw materials 

into more useful, shelf-stable and 

palatable foods or potable beverages. 

Processing contributes to food security Fig.17.3 agro industry 
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by minimizing waste and loss in the food chain and by increasing food availability 

and marketability. Food is also processed to improve its quality and safety. 

Biotechnology as applied to food processing makes use of microbial inoculants to 

enhance properties such as the taste, aroma, shelf-life, texture and nutritional value 

of foods. The process by which micro-organisms and their enzymes bring about 

these desirable changes in food materials is known as fermentation. Fermentation 

processing is also widely applied in the production of microbial cultures, enzymes, 

flavours, fragrances, food additives and a range of other high value-added products. 

Fermentation is often one step in a 

sequence of food processing operations, 

which may include cleaning, size 

reduction, soaking, and cooking. 

Microbes associated with the raw food 

material and the processing environment 

serve as inoculants in spontaneous 

fermentation, while inoculants 

containing high concentrations of live 

micro-organisms, called starter cultures, 

are used to initiate and accelerate 

fermentation in non-spontaneous or 

controlled fermentation processes. 

Microbial starter cultures vary widely in 

quality and purity. 

 

Fermentation processing as practised in most developing countries is more art than 

science, and, in low-income economies, often makes use of a rudimentary 

technological base with poor process control, resulting in low yields and products of 

variable quality. Spontaneous fermentations and those which make use of 

"appropriate" starter cultures produced largely through backslopping (a process 

which makes use of samples of a previous batch of a fermented product as 

inoculants) are widely applied at the household and village level in developing 

countries. With increasing research and development, a number of precultured single 

or mixed strains of micro-organisms, called "defined starter cultures", have been 

developed and are being used by small manufacturers in their fermentation 

Fig.17.4 alamy stock 
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processing operations. Defined starter cultures are also imported by a number of 

developing countries for use in processing operations. 

Traditional methods of genetic improvement such as classical mutagenesis and 

conjugation can be applied to improve the quality of microbial cultures. 

Hybridization is also used for the improvement of yeast strains. Recombinant gene 

technology is widely employed in research and development for strain improvement. 

While these techniques are common in developed countries, they are only now 

beginning to be applied in developing countries for the improvement and 

development of starter cultures. For example, random amplified polymorphic DNA 

(RAPD) techniques have been applied in Thailand in the molecular typing of 

bacterial strains for the production of a fermented pork sausage with differing 

flavours. The results of these analyses have led to the development of three different 

defined starter cultures, which are currently used for the commercial production of 

products with different flavour characteristics. 

Genetically modified (GM) microbial 

cultures are used in the production of 

enzymes and various food processing 

ingredients. Rennet, which is widely 

used throughout the world as a starter 

in cheese production, is produced 

using GM bacteria. Thailand 

currently makes use of GM 

Escherichia coli as an inoculant in 

lysine production. Many industrially 

important enzymes such as a-

amylase, gluco-amylase, lipase and 

pectinase, as well as bio-based fine 

chemicals such as lactic acid, amino 

acids, antibiotics, nucleic acid and polysaccharides, are produced in China using GM 

starter cultures. 

Food safety is defined as the assurance that food will not cause harm to the consumer 

when it is prepared and/or is eaten according to its intended use, and food safety 

along the food chain includes the good agricultural practices that establish basic 

principles for farming (including aquaculture), soil and water management, crop and 

animal production, post-harvest handling and treatment, good manufacturing 

practices for storage, processing, and distribution to the consumer. Biotechnology is 

Fig.17.5 Genetically modified 
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widely employed as a tool in diagnostics to monitor food safety, prevent and 

diagnose food-borne illnesses and verify the origins of foods. 

The techniques applied in the assurance of food safety focus on the detection and 

monitoring of hazards. Biotechnological developments have led to the widespread 

availability of methods of identification that are more rapid and less costly than those 

based on conventional techniques. Polymerase chain reaction-based (PCR-based) 

and enzyme-linked immunoabsorbent assay (ELISA) methods are now applied in 

the detection of major food-borne pathogens. Genome sequence information, 

coupled with the support of advanced molecular techniques, have enabled scientists 

to establish defensive strategies to protect consumers from pathogens and provided 

industry with tools for developing strategies to design healthy and safe food by 

optimizing the effect of probiotic bacteria, the design of starter culture bacteria and 

functional properties for use in food processing. These advances have in turn led to 

more precise diagnostic tools and the ability to quickly develop efficient, specific 

and sensitive detection kits for new microbial strains. Kits are now also available for 

the detection of mycotoxins, which are a major biochemical hazard associated with 

pulses and grains, the raw material inputs for a number of traditional fermented foods 

in many developing regions. The identification of food ingredients and the origins 

of foods through traceability studies have also been enhanced by molecular methods. 
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Chapter -18. Social Activities – Any Activates Planned by Students 
 

“HEALTH SAFETY IS OUR PRIORITY” 

 

 

Figs.18.1 Mask Distribution  

 

We done this activity by visited allocated village [ varnama, Vadodara] by mask 

distribution in the village. In coronatimes our safety is very Important for our health 

so we decided to mask distribution because mask is the thing which protects us from 

viruses and disease. 
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Chapter -19. <Varnama village> SAGY Questionnaire Survey form 

with the Sarpanch Signature  
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Chapter -20.TDO-DDO-Collector email sending soft copy 

attachment in the report 

  

 



Vishwakarma Yojana: phase-VIII Village, VARNAMA District VADODARA 

Gujarat Technological University                                                       2020-2021            Page 275 

  

 

 

Chapter -21. Comprehensive report for the entire village 
 

About 70% of India’s population or 750 million, live in its 600,000 villages. More 

than 85% of these villages are in the plains or on the Deccan plateau. The average 

village has 200-250 households, and occupies an area of 5 sq.km. Around 65% of 

the state’s population is living in rural areas. Peoples in rural should have the same 

quality of life as is enjoyed by people living in sub urban and urban areas. Further 

there are cascading effect of poverty, unemployment, poor and inadequate 

infrastructure in rural areas on urban centers causing slums and consequential social 

and economic tensions manifesting in economic deprivation and urban poverty. 

 

Hence rural development which is concerned with economic growth and social 

justice, improvement in the living standard of the rural people by providing adequate 

and quality social services and minimum basic needs become essential. So we 

government had decided to make a yojana known as “vishwakarma yojana”. The 

yojana consist development of infrastructure in the allocated village. 

 

In this project students have to select their allocated village for development of 

village. We had selected allocate village named ‘Varnama’. The Varnama village 

located in vadodara Tehsil of vadodara district in Gujarat, India. It is situated 12 km 

away from Vadodara, which is both district headquarter of Varnama village. The 

total geographical area of village is 1761.79 hectares. The total population according 

to 2011 census is 4251 peoples which consists 2228 males and 2023 females. There 

are 951 households. 

 

Firstly we have to survey the allocated, ideal and smart village and compare the 

smart and ideal village infrastructures and know the utilities and facilities of 

allocated village. From this we have to design the infrastructures according to 

survey.  

 

We visit the villages and survey of structures which we have to renovate or give new 

design, firstly we make  plans, elevation, section then we design the structures in 

staadpro or etabs and then prepare a excel sheet of quantity sheet  and abstract sheet. 

 

We had design post office, bank, public toilet, animal hospital, aaganwadi and 

primary school in 1st phase of the project. And then we designed police station, fire 

station, lake beautification, resort, biogas and water tank in 2nd phase. 
  

 

 


