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Abstract - This journal concentrates on creating one multi
use floating panel. The buoyancy force makes the panel to
float on the surface of the water. Around the world many
architectural designs have been proposed for the large
floating community, but they are not sure whether this can be
real life time structure or not. And in this we are going to give
the possibilities of the floating panel in our real life. There is
also a need for this kind of modern marvel at present as it may
resolve some of our current issues. In recent years climatic
change has posed a serious question about how our cities will
cope with rising sea levels. And few believe that the floating
buildings can be a solution for it. This concept has a special
quality of providing mixed benefits such as tillage,
environmental, economic, social benefits which ultimately
makes it as an inevitable and feasible one. This can also be
provided with mooring facility for ease of shifting from one
place to other. These can also be used as a floating oil skimmer
too. Depending upon its place of installation it can be used for
performing that specified job over there. This will also results
in aqua geoponics and which is the combination of two
existing methodology of floating farms and the aqua culture.
These are various driving force behind this journal.
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1. INTRODUCTION

This document gives how to input future development. Now
everyone is going behind development but we have forgot a
concept called “SUSTAINABLE DEVELOPMENT”. Human race
is the only creature in this world which has drastically
violated nature laws, so by this concept we can do all
necessary steps to save the nature for our future. We can
preserve our nature through modern ideology. Floating
communities have existed already from the beginning of
human civilization. According to NASA’s estimates currently
around 40% of people on earth live within 100 kilometres of
the coast. National Climate Change Secretariat of Singapore
said the sea level has been steadily raising 3mm a year over
the past one decade. Scientists at the non -profit
organisation Climate Central estimate that 275 million
people worldwide live in areas that will eventually be
flooded in near future. By using this floating panel we can
produce green energy and slowly stop the use of fossil fuels.
Then it will also be the useful tool for cleaning the
environment.

According to research group floating structures have many
benefits over the traditional land reclamation solution and
can offer a cost effective option when the water depth is

large. The concept itself is not to be regarded as the most
accurate presentation of a future floating building rather a
combination of possible future features serving the future
development of the world community. Thisis an initiative to
prove that this is possible and can be used in near future.

Fig -1: Architectural model

2. OBJECIVE

» To develop a floating panel serving multiple
application.

» Tocreate amoreland space with aim of sustainable
development.

» Tointroduce a new and innovative marvelousideas
in the construction field.

» Toincrease the farm area.

» To improve resilience through climate adaptive
technology

3. DESIGN

The panel is designed to float with maximum load without
tilting and sinking in water. The freeboard must not allow
sea waves to get onto the surface and yet the depth cannot
be increased, which is desirable to prevent tilt effect. The
floating structure needs to be moored to permit vertical
movement of the structure to follow the changing sea level.
For given payloads, the surface of the floating structure thus
remains a constant distance from the water surface despite
the large tidal variations. Design the floating structures in
deeper water where they cause less shade on aquatic
vegetation or design features that allow for sun to pass
through them allowing photosynthesis in underwater
vegetation. The floating platform will be designed as a
hollow box (caisson). Usually, large concrete caissons are
compartmentalized with walls, in order to reinforce the
structure. Instead of using walls everywhere, a series of ribs
can be placed on the floor of the caisson. The ribs will carry
the load of the water pressure to the columns, similar to
beams that carry the load of a floor. The voids, in between
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the ribs, may be used for cables and wiring and fitted with
insulation material.

3.1 DESIGN APPROACH

The core of the technology of design and manufacturing of
floating concrete structures is the calculation and design of
the structure to produce a heavy structure, that meet all
below requirements:

» To stay afloat, loaded or unloaded.

» Toremain in the service for 20+ years.

» To stay in designated inclination for its service life
no matter how load distribution, current loads,
impact loads, wind loads, or tidal fluctuation are
applied to the structure.

» Tobereconfigurable;i.e. the owner can reconfigure
the structure or even move the structure to another
location.

» Incorporate materials that are technical and
biological nutrients that can become safely reusable.

» Measurably use renewable source of energy.
» Support biodiversity according to well established
biological tools for measuring species diversity.

DESIGN
spatial layout
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Fig -2: Factors influencing the floating panel dimension
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3.2 STABILITY

One of the key design criteria is the stability
requirement of the floating panel. The platform has to be
stable in water and unaffected by waves, winds and tidal
currents and at the same time safe for holding huge load on
it. Stability should be checked before the load application
and also after applying load.

3.3 DIMENSION OF FLOATING PANEL

The dimension of the floating panel is 20*8.5*2m.
The dimension plays an important role in making an object
to float. A ship can float in water but a brick can'’t, this is
because of the buoyancy force and the shape of the floating
object. Then the dimension should be selected according to
the application which it is going to serve. These can be
installed as an individual panel or it can be assembled and
serve as a large monolithic panel. For tillage the side walls
should be given so as to provide more working advantage.
The panel should be designed in such a way that it should
enable the multiple applications on a single panel. The panel
should facilitate the mooring facility and the skimming
facility. The panel should be provided with drainage facility
also. The slope of required gradient should be provided.

3.4 BUOYANCY FORCE

This panel will produce a buoyancy force of about
3335KN. The floating panel can carry about 325 Tones
(325,000) Kg. The self weight of the panel should be about
100 Tones. The buoyant force comes from the pressure
exerted on the object by the fluid. Because the pressure
increases as the depth increases, the pressure on the bottom
of an objectisalwayslarger than the force on the top - hence
the net upward force. The buoyant force is present whether
the object floats or sinks.

Buoyancy force (Fy) = pVg
Where, p = density of water
V= volume of floating slab
g= acceleration due to gravity
=1000*(20*8.5*2)* 9.8
= 3335KN
Gravity force (Fg) = W*g
Where, W = load
g = acceleration due to gravity
=325000%9.81
=3188KN
Fp > Fg

Hence the slab will float.
3.5 EFFECT TO WAVES

The main characteristics of a wave are the period,
the wave height, and the wavelength. Wave period is the
time it takes for successive waves to pass the same point in
seconds. Long period waves (T>14 s) have more energy, a
flatter profile in deep water and they create taller waves
when entering shallower water but decrease in length.
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Wavelengths can be classified in short (A<100 m), average
(100<A<200 m) and long waves (A>200m); wave heightsare
classified in low (H<2 m), moderate (2<H< 4 m) and high
waves (H>4 m). Wavelength and height are related to the
wave period. The wavelength was calculated using Hunt’s
method. Tides and currents Cycle of tides is on average
2.5m/day (2 cycles per day).

BAY SEASHORE/
INLAND SEA

INTO OPEN SEAS

CALM MODER/‘;TE VIOLENT
Fig -3: Wave Type
WIND SEA

DESCRIPTION TERM
State of the sea

WAVES
AVERAGE HEIGHT

[ Calm (glassy) -

1 Calm (rippled) 0 - 0,10 metres

2 Smooth 0,10 - 0,50 metres
3 Slight 0,50 - 1,25 metres
4 Moderate 1,25 - 2,50 metres
5 Rough 2,50 - 4 metres

6 Veryrough 4 - & metres

7 High 6 - 9 metres

§ Very high 9 - 14 metres

9 Phenomenal over 14 metres

Fig -4: Wave Characteristics

3.6 STABILITY ANALYSIS

» Symmetry in configuration and compartment sizes;
Similarity in the righting arm curves for light and
loaded conditions

» Maximum draft condition is always the limiting load
condition

» Maximum reduction in freeboard occurs when the
tide height is more

Mooring Facility

Superstructure  Mega-Float

Access Bridge

Land

Breakwater

-

\ Sea Bed
Fig -5: Floating city model
3.7 CONNECTING FACILITY

The connecting system should be in operating
condition and it should also provide the structural stability
to the floating panel. There should not be any compromise
on safety standards. The edge tapering in the connecting
system should be done properly. It also should have the
rubber pads to prevent the collision. These should ensure
adequate strength and rigid connection to the floating panel
when they are inter-locked.

In between the platforms there will be several types of
connections: structural connections, utility connections and
bridges. In order to enable emergency relocation, these
connections not only need to be strong and flexible, but also
easily disconnected. These parameters will affect the costs.
Opting for smaller platforms means that an exponentially
greater number of platforms are required for the same
amount of space, which will increase the number of
connections

4. MATERIALS

There is variety of materials available in the market but we
have to choose it wisely that the material should have low
density, high strength and most importantly low cost and
also it should be easily available. Concrete is frequently used
in water-related projects. Concrete has high-pressure
strength but a rather low tensile strength. The main
vulnerability of concrete is the reinforcement steel that is
embedded in the concrete to provide tensile strength. This
material may corrode. Therefore, a sufficiently thick layer of
concrete needs to be applied to make sure the steel is not
affected. This has large implications for the weight of
concrete structures, and the amount of material that is used.
Recently, other types of reinforcements have been used such
as fibers (e.g. Fiber-reinforced concrete). For floating
platforms, using non-corrosive reinforcements would bring
great improvements of durability, weight and material use.
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Reinforcement can be provided by steel and also we can use
the basalt fiber.

Concrete is preferred, because it hardly needs maintenance
and is the cheapest option, in particular when thereisalotof
repetition in the construction. A heavy concrete base will
also be very stable, because it has a low center of gravity.
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Fig -7: Crop Production Cycle
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Fig -6: Material Comparison - i
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5. ENVIRONMENTAL ASPECTS Y Y
The water depth to be considered will be different at each . T 2 Y
. . L. . Farmlngand o 0 m
site analyzed. As the concept is not much depth-sensitive, it agriculture i b
should be sufficient to design the platform at the average s 15 500 L1260 fo e 16,760
water level and then perform sensitivity checks of loads at WO R R ] e
all extreme water levels. These effects shall however be . =
. . . . Chicken Tomatoes
checked sufficiently early in the design process. The platform
is built in fresh water; the reduced density shall be v é =
accounted for in all stability / buoyancy calculation. Thereis S T
a need to ensure that the presence of the floating structure oo 3900 1-250 = i 5.160
would not create disruption to the water flow from the River s il sl B
and affect the marine ecology.
Fish Tomatoes
5.1 AQUA GEOPONICS
; X
Aquaponics @
In recent years, the attention and interest in the + e L 22
(fish and vegetables grown together in a closed system) ‘

quality of food has grown more and more, as well as its
production, sustainability and environmental impact, and
this is why more and more out-of-soil agriculture plants are
taking hold: in hydroponics, geoponics and aquaponics
. These crops allow growing plants directly on a substrate
without the use of soil; aquaponics in particular is a system
that combines aquaculture and therefore the breeding of fish
to hydroponics. In practice, fish waste is transformed into
nourishment for plants by nitrifying bacteria and plants
return filtered water to fish. These systems are a closed
irrigation circuit and therefore lead to a water saving, in the
case of aquaponics up to 90% in addition to the advantage

Fig -8: Aquaponics Vs Conventional method water
requirement

Floating
Panel

that there isis possible contamination in the case of 1 !
pollutants such as radiation, for example, just in Fukushima i
produce vegetables with similar systems and are completely | iy mEEES |

absent the radiation.

Fig -9: Aquaponics Cycle
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5.1 SKIMMING FACILITY

An oil skimmer is a device that separates oil floating
on a liquid surface. They are used for a variety of
applications such as oil spill response, as a part of oily water
treatment systems, removing oil from machine tool coolant
and removing oil from aqueous parts washers. This can be
equipped in the floating panel and can be used to remove the
spilled oil on the sea as it affects the aquatic life drastically.
Every year many tonnes of oil are spilled over the ocean and
cause loss of money and valuable marine ecosystem. So this
could be a better medium to remove it.

5.2 AGRICULTURE

We contribute by applying engineering
methodology and skills to make agriculture more beneficial
one for the consumer as well as the farmer. Agriculture plays
a vital role in the Indian economy. Agriculture along with
fisheries, forestry contributes around 14% to the overall
GDP of our country. In order to boost it we can develop a
floating agriculture. At present the major issue for
agriculture is the less revenue generation and the demand
for land in growing infrastructure. In order to overcome
these issues we can adopt an emerging and promising
technology called floating agriculture. Paddy can be
cultivated in this floating panel and along with it some other
crops and vegetables can also be grown in them. This
increases the yield and also the revenue to the nation. We
have done agriculture in a prototype floating panel and that
gives the same yield as in conventional method. We can also
develop it by doing it in a multi storey too and that reduces
the fresh water requirement also and saves the water more
efficiently. This is not a new ideology but the medium in
which it is done is a new concept. In future there are many
chances to develop the floating farm around the globe. With
the help of modern technology the irrigation, yield and few
other necessary things can be controlled and monitored
respectively.

agriculture and urbanization

urbanization

1960 1970 1980 1990 2000 2010 2020 2030 2040 2050

h

Fig -10: Need for Food Graph

Fig -11: Floating Agriculture

5.3 RENEWABLE ENERGY RESOURCE

Humanity has now declared its readiness to accelerate the
transition to a low-carbon economy, conscious of the finite
nature of fossil fuels and their prejudicial effects on the
environment as the main cause of global warming. The
Earth’s surface receives 120,000 Terawatts of solar
irradiation, “which represents 20,000 times more power
than the whole planet needs”. Benefits of solar power are
Renewable, Inexhaustible, and Non-polluting; avoid global
warming, Reduces use of fossil fuels, Reduces energy
imports. From 1 Sq. Km area we can set up a solar power
plant of about 150MW. Apart from this solar energy we can
also harness wind energy too. Since there is a continuous
blow of wind in coastal area that can be used to produce the
wind energy through the turbines. The solar power is
harvested by installing a solar panel in the prototype floating
panel and from that panel the energy is also produced and
the voltage is measured in a multimeter.

Fig -13: Testing of
Solar panel

Fig -12: Floating solar panel
Prototype

5.4 FLOATING HOUSE

Fig -14: Floating house model

Across the world there is increase in shortage of
land due to rapid urbanization and some areas of world is
going under the water due increase in sea level. We can'’t
take agricultural land also as the food need increases twice
therate of need for living space and the production areaalso
decreases every year. If this is current criteria means then
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the solution for this would be the floating houses. The
floating panel is designed in such way to carry a house over
it. This would be the only solution for the current issue. This
is a possible idea and it can be implemented.

21m 8m 21m

households and private gardens street

households and private gardens
> ) a)

given best architectural appearance to these kinds of floating
structures. The floating panel is safe, durable and also
preserves the ecological balance. These panels on the whole
serve many application which are useful to the mankind in
order to face the changing global trends.
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Fig -15: Floating house model
5.5 FLOATING RESORT

We can also convert that floating panel into a
floating resort and which will be the key tourist attraction
spot and will be one of the modern marvels. This can be
further redesigned for its expansion. The main advantage of
the floating panel is that they can be easily shifted from one
place to another. In near future there will be lot of floating
resorts around the world and that will the key tourist
attraction spot.

10m 40m

street hotel

-LLL

Fig -16: Floating resort model
6. CONCLUSIONS

The floating panel is not a dream any more. The proper
design and material selection will make the panel to float on
the water and it is according to the Archimedes Principle.
The panel can be used for different purposes based on its
dimensions. The method of doing agriculture on the floating
platform will be the best idea and it is the one of the way to
eliminate the food insecurities across the globe. By the year
2050 worlds 33% electricity will be supplied through the
solar power panel. This platform will be used to form a solar
farm in the ocean. In near future much technological
advancement may evolve and that will make these kind of
floating panel to carry large loading capacity and will be
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