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Abstract:
Climate change, sea level rise, population growth and ongoing urbanization will result in higher vulnerability of the coastlines because it will result in increased flooding frequency, increasing investments and increased use of water, energy and other resources. Conventional urbanization increases the risk of damage to the environment. This study presents a more self-supporting, concept of urbanization in the coastal region and open seas that will contribute to further economic and technological development of coastal cities and countries. It uses local water and energy resources instead of external resources. These revolutionizing regions will also attract knowledge intensive hi-tech companies as well as highly skilled workers.
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Short information about oceans:

An ocean is a major body of saline water, and a principal component of the hydrosphere. Approximately 71% of the Earth's surface (an area of some 361 million square kilometers) is covered by ocean, a continuous body of water that is customarily divided into several principal oceans and smaller seas. More than half of this area is over 3,000 meters (9,800 ft) deep. Average oceanic salinity is around 35 parts per thousand (ppt) (3.5%), and nearly all seawater has a salinity in the range of 31 to 38 ppt.

The area of the World Ocean is 361 million square kilometers (139 million sq mi), its volume is approximately 1.3 billion cubic kilometers (310 million cu mi), and its average depth is 3,790 meters (12,430 ft). Nearly half of the world's marine waters are over 3,000 meters (9,800 ft) deep. The vast expanses of deep ocean (anything below 200m) cover about 66% of the Earth's surface. This does not include seas not connected to the World Ocean, such as the Caspian Sea.

The total mass of the hydrosphere is about 1.4 × 1021  kilograms, which is about 0.023% of the Earth's total mass. Less than 2% is freshwater, the rest is saltwater, mostly in the ocean.

Though generally recognized as several 'separate' oceans, these waters comprise one global, interconnected body of salt water often referred to as the World Ocean or global ocean.

That includes: Pacific Ocean, the Atlantic Ocean, the Indian Ocean, the Southern Ocean, and the Arctic Ocean.
Introduction to Floating Structure Concept:

According to the British Columbia Float Home Standards,( Homepage, Office of Housing and Construction Standards, Ministry of Energy and Mines, British Columbia, Canada (http://www.housing.gov.bc.ca/pub/htmldocs/floathome.htm) a float structure means a structure incorporating a floatation system, intended for use or being used or occupied for residential purposes, containing one dwelling unit only, not primarily intended for, or usable in navigation and does not include a water craft designed or intended for navigation

These are of two types:

· Floating Structure: Constructed to be permanently in water.

· Amphibious Structure: Situated above the water and are designed to float when the water level rises.

The science behind floating buildings is exactly same as that of ships. It uses the Archimedes’s Principle that weight of a body will be balanced by the weight of the water it displaces.
Floating structures are built on large hollow concrete boxes. These empty spaces below the structure provide not only the buoyancy but can also hold ballast for stabilization.
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Fig 1: Empty Concrete space upon which the structure will be built.
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Fig 2: The empty volume provides buoyancy to the structure.

The floating structures may either be moored in series to a coastline or may be attached to each other in clusters to form a self sufficient floating city.

[image: image3.png]



Fig 3: Floating Buildings may attach together to form floating cities.
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Fig 4: Floating structures can be moored to the coastline.
Open-Sea Floating Structure System:
This concept mainly includes building of  huge self-sustainable cities by joining small floating cells. These cities can grow exponentially in all directions. Moreover, because they will be several sq. kilometers in area they will not be subjected to regular rolling and pitching of the sea. It will seem as though the whole city was built on land. These cities will not be effected by natural disasters like earthquakes and tsunamis and can be towed to any location on the Earth at will!
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Fig 5: Pre-Constructed platforms will merge together to form cities.
Moored Floating Structure System:

These will serve as an extension of the original land masses and can be attached closely to the adjoining coastline. Their advantages over the traditional land-reclamation process are-
· Environment friendly as they do not damage the marine eco-system, or silt-up deep harbors or disrupt the tidal/ocean currents.

· They are easy and fast to construct (components may be made at different shipyards and then brought to the site for assembling) and therefore sea-space can be speedily exploited.

· They can be easily removed (if the sea space is needed in future).
· Their positions with respect to the water surface are constant and thus they facilitate small boats and ship to come alongside when used as piers and berths.
Different types of mooring systems are as follows:

[image: image7.emf]Fig 6: Various types of mooring systems.
Ocean Colonization:
Ocean colonization is the theory and practice of permanent human settlement of oceans. Such settlements may float on the surface of the water, or be secured to the ocean floor, or exist in an intermediate position.

One primary advantage of ocean colonization is the expansion of livable area. Additionally, it might offer various other possible benefits such as expanded resource access, novel forms of governance (for instance micronations), and new recreational activities.

Many lessons learned from ocean colonization will likely prove applicable to space colonization. The ocean may prove simpler to colonize than space and thus occur first, providing a proving ground for the latter. In particular, the issue of sovereignty may bear many similarities between ocean and space colonization; adjustments to social life under harsher circumstances would apply similarly to the ocean and to space; and many technologies may have uses in both environments.
Economic Impact:
Central to any practical attempt at ocean colonization will be the underlying economic reality. To become self-sustaining, the colony will aim to produce output of a kind which holds a comparative advantage by occurring on the ocean. While it can save the cost of acquiring land, building a floating structure that survives in the open ocean has its own costs. Oceanfront land can hold a very high value, especially in countries with no income taxes, so building space and selling it may prove popular. Tourists often visit warm locales during the winter; indeed, tourism drives the economies of many small island nations.

Power Production:

Such settlements or cities would probably import diesel and run conventional power plants as small islands everywhere do. However, other possibilities include solar power, nuclear plants, deep-sea oil deposits, and developing/farming a species of seaweed or algae for biofuel.

Ocean thermal energy conversion (OTEC) is another potential energy source. All that is required is tropical (warm) surface water and access to deep, very cold water. The difference in temperature is used to drive an electric generator via a turbine. (There is an added benefit in that the deep cold water usually is more fertile than surface water in the open ocean, and can support mariculture). Similar communities already exist in the form of hotels, research stations, houseboats, houses on stilts, land below sea level behind dikes, vacation cruise ships, ocean oil rigs, etc. Further, humans’ spreading to small islands throughout the world has already occurred and is ongoing. Using current technology to create artificial islands is just an incremental step in continuing the spread of humanity.

Food Requirements:

While importing food and fishing may compose the majority of an ocean settlement’s food consumption, other possibilities include hydroponics and open-ocean aquaculture. Thus, an ocean settlement may be either work as a net importer or a net exporter of food goods.

Some Proposed Floating Building:

1. The Ark-
A massive hotel concept, the Ark (see Fig. 7 & 8), designed by Russian architect Remistudio is proposed to endure extreme floods. The arch-shaped building has a structure that enables it to float safely and stay autonomously on the surface of the water. The Ark was also designed to be a bioclimatic building with independent life-supporting systems, including elements ensuring a closed-functioning cycle.
[image: image8.emf]             Fig 7: Perspective of The Ark
2. Floating Off-Shore Stadium, Qatar-
This stadium was developed by the German architects “Stadium concept” for the FIFA World Cup 2022. The floating off-shore stadium can be relocated to seaside place across the oceans. Therefore this stadium can be used by more effectively than usual on-shore stadium. 

The stadium can be eco-friendly powered by renewable energy resources such as water, wind and solar power. As floating structures are located in seaside and there is no obstacles, wind and solar power is easy to obtain. 

Its global mobility, long-term utilization and various economic efficiency show great advantages and so can be a new model for 21st century sports facility.
[image: image9.emf]             Fig 8: Floating Off-Shore Stadium

3.  Floating Homes in Amsterdam-

One of the fastest growing cities in Europe, Amsterdam, has run out of room to grow. They are breaking with tradition in a $1 billion expansion project, adding 18,000 new homes in the world’s first designed floating community.
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                                    Fig 9: Floating Buildings in Amsterdam; they are Mooring-Type Floating Structures. 

Conclusion:

According to climate change and improvement of income level, floating building on water has been emerging as a strong alternative. The aim of this study is to introduce the concept of Floating Structure Technology and explore its impact on economy. Some design concepts utilizing this technology has also been shown.
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