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Introduction

Due to the increase of population, housing demand and land resources may become a serious problem. More and more countries around the world have begun to study the development of high-rise buildings. High-rise buildings refer to buildings that with a certain height or a certain number of floors. Each country has different standards to identify high-rise buildings. This paper will discuss the design concept of high-rise buildings and some challenges that will be encountered.

Challenges of high-rise buildings

2.1 Application of high-rise buildings in contemporary society

The high-rise building is the crystallization of human wisdom and strength. In the last century, high-rise buildings were once regarded as a symbol of economic strength, for example, the Empire State building(1931) is about 381 meters high and the world trade building(1966) is 411 meters high. 

The application of high-rise buildings is becoming more and more common in contemporary society. Cianfrone, C., Roppel, P. and Hardock, D.(2016) once suggested people that high-rise buildings are becoming more public. Practice has proved that high-rise buildings can take notable social and economic benefits such as primarily to concentrate the population, high rise buildings can shorten the distance between departments through inside horizontal and vertical channels, so that to improve efficiency; secondly, high-rise buildings reduce land area by increasing the height of buildings; furthermore, it can reduce the government construction investment and shorten the construction period. 

In recent years with the explosive growth of the world population. The traditional housing can not meet people's needs. In this case, high-rise buildings began to be widely used. With the change of height and floors of high-rise buildings, its technical rationality, function and economic benefits will change, so there will be more challenges to be faced in the design and technology of high-rise buildings.

2.2 Design solutions of high-rise buildings

In some extreme climate areas, such as tropical areas and northern cold regions, both building materials and building energy are easy to be consumed due to the influence of climate and regional restrictions. Therefore, I suggest to install building envelope for high-rise buildings in extreme climate areas. Building envelope refers to the enclosure on all sides of buildings and rooms, which be able to protect the building from harsh environmental influences while providing thermal comfort in some cases. Through my undergraduate study, I learned that the envelope possibly has the abilities of thermal insulation, heat insulation, waterproof and moisture resistance, fire resistance and durability and Mirrahimi, S.et al(2016) had also published an article on the effect of building envelope on buildings in tropical areas to support my point of view. They proved through research that energy efficiency strategies to help countries which in tropical climate to obvious reduce energy consumption.

Then, I would like to discuss fire safety is also a big challenges that can not be ignored in high-rise buildings and fires in high-rise buildings are more harmful than low-rise buildings. To support this argument, Poliakova, T and Grigoryan, M(2018) published a statistics on some fires around the world. 

Here is the incomplete information:

[image: image1.png]28.07.1945 in new York city in a fire in a 102-storey skyscraper "Empire state building” burned from 75-th to 79-th floor;

01.02.1974 g. in San Paulo (Brazil) in a fire in the 25-storey "Joelma building” killed 227 people and 450 injured;

05.05.1988, in Los Angeles in the 62-storey Bank "First Interstate Bank", a fire engulfed 5 floors, one person was killed, more than 40-were injured;

17.07.1990 g. in New York in a fire in the Skyscraper "Empire state building", 38 people were injured;

25.02.1991 g.fire 38-torey skyscraper in Philadelphia;

17.01.1996 a fire in a skyscraper on the 45th floor in the city of London, evacuated about 500 people;

18.12.1997 in Jakarta (Indonesia) there was a fire in a 25-storey Bank, three upper floors bured out completely, 15 people were killed;

11.09.2001 in New York as a result of terrorist attack there was a fire in a complex of the world trade center, 19 terrorists, 2077 people were lost, 24-were missing
May 2006 in Astana (Kazakhstan) ire in the 32-storey "Transpore tower". There were no injuries;

Viadivostok (Russia) 16.01.2006, a fire in a 9-storey building took the lives of 9 people, 17-injured;

February 2005. Madrid, the fire in the 106-meter Windsor tower in the business district, there are no victims and this is not a complete list of cases of fires and victims in high-rise buildings of the world.




Table 1source: Poliakova, T and Grigoryan, M(2018)
However, the list is too small, incomplete and lacks statistics on fire causes and property losses to give people a clear understanding of the damage caused by the fire, except for the death toll. They did not even compare with fires in low-rise buildings. Poliakova, T and Grigoryan, M should supplement these data to enhance their views. In my opinion, the reason why high-rise building fires are more dangerous is that firstly, fires spread rapidly due to the wind caused by the large space of high-rise buildings; secondly, unable to evacuate the crowd in a short time; finally, it is difficult to put out the fire to save life and property. Therefore, I suggest that people should first set up more wind barriers in high-rise buildings to reduce the circulation of wind, but we can add some air conditioners to help indoor air circulation; secondly, more safety passages should be built to help people evacuate; finally, we should set up fire-fighting facilities on each floor to improve the efficiency of fire extinguishing.

2.3 Design concept of high-rise building

Appropriate design concept usually plays a great role in the rapid development of high-rise buildings and architects need to attach great importance to this problem and put forward more advanced design ideas. Traditional design concepts generally include architectural appearance, resource utilization and residents' comfort, etc. For high-rise buildings, architectural designers also need to improve these design concepts to ensure a good living environment for residents. 

The construction of a high-rise building should not only ensure that its appearance has certain aesthetic value, but also ensure that the building is corresponding to the urban style. Architects need to focus on the study of the structural layout and style of a city, which can ensure the unity of buildings and the style of the whole city.

In contemporary society, many construction companies advocate green construction, which means that architects need to pay attention to saving natural resources and avoid unnecessary waste during construction. Yong, Z. and You, Z. H. (2018) once published a article with "four save one environmental protection" as the design concept. ‘four save one environmental protection includes material saving, water saving, energy saving, economical use of land and environmental protection.’ They list a series of control project and target to ensure that this concept is achieved.
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Table 2 .

While protecting the environment, it can also ensure the excellent living environment of residents. The proposal of this concept plays a vital role in the development of green buildings.

Conclusion

The premise of building an excellent building is to have a good design concept. As the inevitable trend of industrialization and commercialization in modern society, high-rise building construction must be paid attention to by the construction industry, and the following challenges should be tackled as much as possible. The design concept is not invariable, which needs to be considered according to the needs of different regions and different people. However, generally speaking, the design concept needs to be considered around urban development and residents' comfort, and save natural resources within a controllable range. 
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