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Abstract- Our aim of paper is to compile the information regarding research of magnetic levitation technology in civil 

engineering sector and to bring environmental sustainability by means of renewable energy sources. We are trying to 

introduce a new concept of magnetic levitation to make structure earthquake resistant. Levitation is a magnetic phenomenon 

resulted when two same poles are introduced to each other. Maglev or magnetic levitation is an innovative technology that can 

simultaneously guide, propel and suspend a train using the magnetic force between a guide way and the electromagnets in the 

train, similarly a powerful electromagnet creating large magnetic field which will be able to lift entire superstructure and act 

as substructure indirectly. In addition to this we are trying to make the premises eco-friendly by using renewable energy 

resources to meet the energy requirements of the structure. Zero-energy building is a building with zero net energy 

consumption meaning the total amount of energy used by the building on an annual basis is equal to the amount of renewable 

energy created on the site or in other definitions by renewable energy sources off site. We are using solar wind and hydro 

energy to make the structure environment friendly. 
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I.INTRODUCTION 

 
The world is finding its way in technology by sustainable 

ways of growth. We have realised that saving environment 

is as important as development in technology for finding 
better solution. Cybertecture Egg Mumbai, Dynamic 

Tower ( Rotating Building- Dubai  ), Apple Tower Sendai 

(Japan) are some of the high tech structures with their 

respective purpose of construction. The Civil Engineering 

industry is keep on developing in this ever growing 

technological era and the solutions to the problems of 

Engineering are being found with the help of new 

technologies.  

 

A recent study has been done by a well known Philippine 

Architect Lira Luis for finding a solution to flood resistant 
houses in their home country. In which the solution was 

based on magnetic levitation of a house or structure. 

 

The problems in civil engineering industries are also keep 

on originating and there are natural obstruction to the civil 

sectors such as floods and earthquakes and most of the 

manmade problems are due to extensive use of non 

renewable energy sources or carbon based energy sources.  

 

The Civil Engineering construction industry of India 

emitted more than the third part of global emission of 

CO2. There are currently many steps taken for 
environment friendly methods in different sectors of 

engineering e.g. Electric powered Automobile Engine 

used in new Car Models. Use of Eco friendly construction 

material viz. bamboo, reclaimed wood, recycled steel, 

straw bales which   is also an approach widely taken into 

account for reducing the adverse affect on Environment. In 
this paper we also tried to find out a way for earthquake 

effect on a structure by using environment friendly energy 

resources. The Concept is to resist the seismic forces by 

use of magnetically powered supporters which tries to 

resist the seismic forces by levitating effect.  

 

An attempt is to be made to create a magnetic cushion 

mechanism between the substructure and superstructure. 

The respective mechanism concept is referred from current 

seismic resistant project viz. Apple Tower in Sendai 

Japan. 
 

1. Use of Renewable energy resource in project: 

Nowadays the world is consistently moving towards the 

renewable energy resources to grow the world with health 

and wealth. There are so many new ways are being 

introduced in the market just Kinetic roads, energy 

generation from footfall, Solar Glazing , tidal energy 

generation, Biogas , Geothermal energy, Radiant energy, 

Compressed natural gas, wind and hydro energy. In this 

paper we are adopting three major energy generation 

resources around the world which are Solar, Wind and 

Hydro energy (lucid pipes). 
 

2. Transparent Solar Panel: 

Photovoltiac solar panel are introduced in the market 

which initially provides less efficiency than the traditional 

panels. It would generate power similar rate compared to 
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other energy resources. The energy obtained this source 

can be used for future consumption. 
 

3. Rooftop Vertical Wind Turbines: 

Small scale energy generation can be done by using these 

rooftop vertical wind turbines. Turbines can be planned to 

place inclined at the roof for increased efficiency. 

 

4. Lucid Pipes: 

Lucid energy is modern hydro energy way to generate 

electricity. Inclined turbines are configured in water 

supply pipes. The first Lucid system was installed in 

Riverside, California in 2010 and went through several 

turbine generations. This pilot fed more than 20 megawatt 
hours of renewable electricity to the grid. As a result of the 

successful pilot, Riverside Public Utilities decided to 

install a permanent system.  

 

5. Principle of Magnetic levitation: 

Magnetic levitation is the phenomenon in which two 

magnetic objects are repelled from each other in a vertical 

direction. The phenomenon, also known as MAGLEV, the 

levitation creates a magnetic cushion which tries to resist 

seismic forces on structure. 

 

II. OBJECTIVES 
 

The objective of maglev structure is to implement 

integrated technology in ways that are protective to human 

health and environment. 

 

 To authenticate if magnetic levitation is productive in civil 
engineering. 

 To research different new technology update on magnetic 

levitation. 

 To interpretation of data gathered to find the relevancy of 

maglev technology in field of civil engineering 

 To make available alternate solutions to earthquake 

affected countries in order to minimize huge life and 

property losses 

 To adopt environment  renewable energy resources in civil 

engineering sector to reduce the affect  on nature and to 

conserve non renewable resources 

 To introduce the alternate resources in energy generation 

and innovative ways in earthquake resisting structures. 

 To find a revolutionary changing way in the technological 

era of civil engineering. 

 

III. LITRATURE REVIEW 
 

Russell M. Smith (2018), studied that With an urban 

population exceeding that of the entire USA, India has two 

systems for encouraging environmentally sustainable 

growth for its rapidly growing urban population. 

Leadership in Energy and Environmental Design (LEED)-

India is associated with the internationally known LEED 

program, which is administered in India by the Indian 

Green Business Council. Meanwhile, the Ministry of New 

and Renewable Energy and The Energy and Resource 
Institute (TERI) developed GRIHA (the Green Rating for 

Integrated Habitat Assessment). This indigenous green 

building standard is similar to the LEED system in 

recognizing development that meets certain environmental 

and sustainable development practices. This paper seeks to 

provide an overview of the LEED-India and GRIHA 

programs and examine the spatial dynamics of projects 

developed under LEED-India and GRIHA requirements. 

In the end, this analysis will provide important insight into 

these two competing urban sustainability programs in 

India and begin a discussion of the merits of each. 

 

M. Aliasghary anf  M. Aliyari Shoorehdeli (2008), 
Neural network Based controller is used for controlling a 

magnetic levitation system. Feedback error learning (FEL) 

can be regarded as a hybrid control to guarantee stability 

of control approach. This paper presents simulation of a 

magnetic levitation system controlled by a FEL neural 

network and PID controllers. The simulation results 

demonstrate that this method is more feasible and effective 

for magnetic levitation system control. 

 

A EI. Hajjaji, and M. Ouldasine (2018), says that a 
nonlinear model for magnetic levitation systems which is 

validated with experimental measurements. Using this 

model, a nonlinear control law based on differential 

geometry is firstly synthesized. Then, its real-time 

implementation is developed. In order to highlight the 

performance of the proposed control law, experimental 

results are given. 

 

Russell M. Smith (2018), studied that With an urban 

population exceeding that of the entire USA, India has two 

systems for encouraging environmentally sustainable 

growth for its rapidly growing urban population.  
 

Leadership in Energy and Environmental Design (LEED)-

India is associated with the internationally known LEED 

program, which is administered in India by the Indian 

Green Business Council. Meanwhile, the Ministry of New 

and Renewable Energy and The Energy and Resource 

Institute (TERI) developed GRIHA (the Green Rating for 

Integrated Habitat Assessment).  

 

This indigenous green building standard is similar to the 

LEED system in recognizing development that meets 
certain environmental and sustainable development 

practices. This paper seeks to provide an overview of the 

LEED-India and GRIHA programs and examine the 

spatial dynamics of projects developed under LEED-India 

and GRIHA requirements. In the end, this analysis will 

provide important insight into these two competing urban 

sustainability programs in India and begin a discussion of 

the merits of each. 
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IV. METHOD AND METHODOLOGY 
 

The development of civilization and rapid industrialization 

by man has caused a great damage to the environment. 

Things have worsened because no attention or a very little 

attention has been paid towards protecting the 

environment, while executing industries and other 

developmental projects.An ecological survey and effective 

measures for protecting the environment are therefore, 
essentially required before any developmental project is 

undertaken.  

 

But unfortunately while developing industries or 

commercial or even urban properties we have not bothered 

to look at the environmental degradation, likely to be 

caused by those establishments either through our 

ignorance or through our sheer greed, for not spending any 

money or things which do not immediately affect us 

individually.  To overcome the above mentioned problems 

we are using renewable energy resources to make structure 
environment friendly. 

 

In addition to this we are trying to introduce new concept 

of magnetic levitation to make structure earthquake 

resistant. By using electromagnetic system of levitation. 

The purpose that civil sector serves is to create and design 

for the betterment of humanity. And magnetic levitation 

has opened up a new era of applications to serve the same, 

as we have discussed above the contemporary applications 

of magnetic levitation and what it holds for the future in 

science and most importantly civil sector.    

 

1. Design of Proposed Conceptual Superstructure: 

The conceptual design of proposed superstructure is done 

by using StadPro V8i software after 7 unsuccessful 

attempts of trail and error method, proper design and 

analysis of steel frame structure of 4 storey is done by 

software to visualize the proposed concept of magnetic 

levitation structure. 

 

 

 
Fig 1. 3D Render view of structure. 

Shape of structure is hollow circular of 4 storey, all the 

beams and columns are of steel H section, for columns 
IW600350x2040 INDIAN SECTION is used and for 

beams ISW500350x2040 INDIAN SECTION is used. Fig 

2.8 shows 3D render view of designed structure, and many 

more figures related to structural design are. 

 

 

 
Fig 2. Analytical front & top view. 

 

 

 
Fig 3. Property & shear design of column. 
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Fig 4. Property & Shear Design of Beam. 

 

 

 
Fig 5. Moment Deflection & design Property of Beam. 

 
Fig 6. Result of Analysis with „0‟ Error & Warning. 

 

2. Brief about superstructure: 

The hollow shaft as shown in fig 2.9 will consist of big 

vertical column passing throughout the hollow circular 
shaft, the central vertical column is meant receive the 

electromagnetic rays or field from giant electromagnet in 

the foundation, the bottom most part of the core column  

will be of  material which is good conductor of magnetic 

field, the top part of core column will be Radially 

connected to the each outer column of the building at 

terrace level by means of tension cables, the horizontal 

channel below each slab will connect core column to each 

floor or slab for making whole structure act as one single 

unit. The central core column is meant to receive the 

electromagnetic field and levitate the entire structure, it is 
the only way at present to achieve the goal of levitation 

theoretically or conceptually. 

 

3. Sub-Structure & Electromagnet: 

Foundation of the designed structure is referred from an 

old monument structure i.e. Colosseum (Roman Stadium) 

because the structure is also hollow circular. This Hollow 

circular design will help in levitation at time of 

earthquake. The colosseum has a ring foundation which 

provides adequate stability to structure, so will proves the 

same for  designed structure. 

 

 
Fig 7. Foundation plan of Colosseum. 
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The hollow circular structure consist of a long column 

which will bind the structure and foundation. The radial 
steel beams will be connecting with the long column as for 

giving a homogeneity to the structure. The radial beams 

will be attached with foundation by the means of  

dismantling mechanism. So as for providing stable support 

to the structure and to levitate it theoretically the Hollow 

ring foundation sounds to be suitable for concept of 

structure levitation at the time of earthquake. 

 

4. Levitation Mechanism study for foundation: 

There are numbers of benefits of maglev technology in 

different areas and it is resulting fruitful in environment 

conservation and innovation as well. It can be tried to 
introduce maglev technology in civil structure as an 

attempt to resist seismic waves acting on a structure during 

earthquake. For experimenting the seismic resistant with 

electromagnetic levitation we designed a structure which 

tries to be (structurally)  friendly with the affects created 

by electromagnetic levitation. Levitation friendly shape of 

the structure is hollow circular hence the foundation which 

found suitable for structure is hollow ring foundation 

(referred from roman monument colosseum).  

 

A hypothetical idea of dismantling mechanism of 
superstructure and substructure is introduced to support 

safe levitation and landing of the structure.  This idea is 

referred from Practical sliding mechanism used in Apple 

Tower (sendai Japan).As we have proposed energy 

conservation plans for making use of maglev in structure it 

would surely prove more efficient for seismic resistance 

use. From the efficient concept of maglev we found it 

conceptually practical to give it a chance to research it for 

civil engineering. The largest functional electromagnet 

consumes 30 MW of power generating 33.5 Tesla of 

magnetic field. Ideally from rough estimate of power 

conservation from the structure by only solar panel 0.08 
MW of electricity is generated.  

 

As from comparison of maximum energy required and 

minimum energy generated on indefinite calculation basis, 

the rate of relevancy for research has increased.   A certain 

type of bearing should be designed which should be 

similar to this sliding seismic isolator which helps to 

dismantling of structure at time of levitation. The 

levitation will be carried out by set of electromagnets 

which should be attached on the substructure part and the 

magnetic receivers which will be attached at the bottom 
side of super structure. The power which will be stored by 

energy conservation programs i.e. Solar cladding, lucid 

pipes, wind turbines will be utilized majorly at the time of 

earthquake for powering up the electromagnets to carry 

out levitation. 

 

5. Objective: 

To find the relevancy and try to make  maglev technology 

efficiently applicable in civil engineering market by means 

of research and experiments. 

6. Limitations: 

The research is limited to theoretical research of principles 
and applications in engineering because of the lack of 

research in the area. 

 

V. CONCLUSION 
 

By analysing the present studies and probation of the 

principles and facts on paper topic Zero energy building 
and magnetic levitation, this thesis has shown the 

reliability of interest for further research and exploration.  

An under research topic of stable magnetic levitation is 

majorly focused for extracting maximum information from 

it, so as to strengthen the concept to make it adaptable in 

other discipline of engineering.  

 

“Stable magnetic levitation by feedback mechanism” is 

finalised as a method to be taken in application for theory 

of levitating a structure.Magnetic levitation is initially 

experimented for seismic resistance purpose, it has a 
comprehensive opportunities to be experimented for other 

functions. It empowers the use of renewable energy 

resources even at a small scale resulting in considerable 

affect on process. In industry examples of maglev 

technology proved helpful in researching and 

interpretation of resources for thesis. 

 

Research are being done by differentiating it on basis of 

respective engineering field, this is an out of the box 

attempt of study for individual area of interest. However 

the research is not enough for practically accepting the 

maglev technology but it guides the imagination to find 
further solution for its development. Considering the 

advancement and the current applications, future 

applications (some discussed above), magnetic levitation 

beholds many future advancement in architecture and the 

construction field, why the future, because the process 

limits itself of the technology and the material which 

makes the process more efficient in engineering and 

architecture.  

 

This research is a one step closer to evolving the technique 

and the possibilities from the research and theories 
evolved since the acquaintance of mankind with magnetic 

levitation and how we can use the principles of magnetic 

levitation with different materials for the betterment of the 

globe. 

 

VI. FUTURE SCOPE 
 

 The magnetic levitation technology is under  research 

since a time to making it more conveniently adoptable  

in different sectors of engineering. 

 Study of seismic sensors can be added afterwards for 

effective operation at time of earthquake. 

 In civil engineering it requires further more research 

categorized on different component  of  magnetic 

levitation  structure. 
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 For more stable magnetic levitation to accept magnetic 

field as a load transferring member different solutions 
also have to be experimented. 

 Programmable magnets can be researched as properties 

of the magnets can be modified as per their application.  

 In future the bridges can also be made by application of  

maglev  which is made throughout the  length of the 

bridge. 

 The maglev structure emits huge amount of magnetic 

field, the magnetic field is to be focused and filter in 

such a way it will not majorly affect the surrounding 

environment. 
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