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Abstract

Today, the construction of buildings with various functions is increasingly widespread and causes problems for the
surrounding environment. Around 30% of the national energy supply is consumed by the building sector. This
amount is significant enough to be taken into account in efforts to save national energy. No exception in the building
with the function of sports activities. In sports buildings there are deficiencies in the technology side which results in
their construction and maintenance being not economical and efficient. That architecture must strive to minimize the
negative environmental impacts of buildings with efficiency and moderation in the use of materials, energy, and
development space.

Sustainable approach methods that can overcome problems with land use and the use of appropriate building
technology that can increase the value of building efficiency. Sustainable architecture is an architectural approach
that focuses on minimizing the negative impact on a building and its environment with efficiency on the use of
energy, materials and broad scope. Sustainable architecture has principles for designing environmentally friendly
buildings. The discussion in this paper identifies the characteristics of sustainable buildings in Birds-Nest-Stadium
China and Amsterdam Stadium AreA sports buildings in order to propose an architectural completion strategy with a
sustainable architectural approach so that a sports building can function more efficiently and environmentally
friendly.

Keywords: Sustainable architecture; Sports building; Energy;
Structure

Introduction
That sustainable architecture at this time is a serious concern in the

effort to save energy globally. The implementation of sustainable
architecture in buildings is an energy efficiency effort in buildings
where energy use is very large. Karyono 2011 asserted, that around
30% of the national energy supply is consumed by the building sector,
this amount is quite significant to be taken into account in efforts to
save national energy. Due to limited knowledge and errors in adopting
architectural designs from western countries, quite a lot of buildings in
big cities in Indonesia are designed without energy considerations,
consequently it becomes wasteful of energy. Buildings with significant
energy consumption are sports buildings due to the large size of the
building so that the energy needs for operational and maintenance
activities are very large [1-3].

Utilization of space in sports facilities requires a large area of
building and land, because the number of users is quite large in
addition to the needs of supporting facilities. Because the use of land
that is large enough results in reduced green areas and water
absorption that will be reduced or lost. Confirmed by [4] that if the
functions of the green area were transferred to the construction of the
building it would contribute carbon gas emissions by 18.3%. Then if
the building has been used or operated, it will contribute more than
15% of CO2 emissions. Energy waste in sports buildings is not only
found in land use, but also in the use of technology in buildings.
According to Milica, et al. 2014, that sports buildings are still not

optimal in the use of technology so that the maintenance is not
economical and efficient [5].

When the whole world is engulfed in coronaviruses, architecture
tries to reorganize built spaces or public spaces that still maintain
"physical-distancing", and allow spaces to be reopened safely while
respecting "social-distancing" steps [6].

Sustainable Concepts and Strategies
Entering 2020, entering a new decade with an unprecedented wave

of uncertainty, hitting the entire world with a coronavirus pandemic
has greatly affected our lifestyles. How and where we live, work and
play have turned upside down almost overnight. Our home has
become our workplace, training ground and playground. Some found a
difficult way during this pandemic about the importance of design and
spatial value and what this meant in the end to prevent the spread of
viruses such as Covid-19.

Sustainable architecture is an approach to maintaining natural
resources and the environment, which can be applied to all activities
such as agriculture, forestry, industry, and architecture. Architects have
an important role in the management of natural resources in the
design of buildings. Furthermore Burcu 2015 in Ragheb 2016 links the
concept of green architecture with the concept of sustainable
architecture [7,8].

This clearly underlines the importance of a holistic approach to
good design, where architecture, ergonomics and performance
strategies must be collectively (or have been in the past few years)
carefully implemented to promote good health and well-being.
Sustainable architecture can also be developed in appearance as a filter

Jo
ur

na
l o

f A
rch

itec
tural Engineering Technology

ISSN: 2168-9717

Journal of Architectural Engineering
Technology

Zuhri, J Archit Eng Tech 2020, 9:2

Review Article Open Access

J Archit Eng Tech, an open access journal
ISSN: 2168-9717

Volume 9 • Issue 2 • 232

Sustainability Architecture Strategy in Sports Building Design

Citation: Zuhri S (2020) Sustainability Architecture Strategy in Sports Building Design. J Archit Eng Tech 9: 232.

Zuhri S*

*Corresponding  author:  Syaifuddin  Zuhri,  Architecture  Department,  Faculty  of  Architecture  and  Design,  National  Development  Veteran  University,  Surabaya, 
Indonesia, E-mail: syaifuddin.zuhri@upnjatim.ac.id



to redefine internal and external spatial relations, introduce new views
for internal space and public space (external) and allow a series of gaps
to break down building masses for sunlight penetration and ventilation
or for sun insulation and absorption air pollutants [6].

According to him, sustainable architecture produces environmental,
social and economic benefits. It can even help in efforts to reduce
pollution, conserve natural resources and prevent environmental
degradation. Some characteristics of buildings with sustainable
architectural approaches, are [9].

The ventilation system is designed as efficiently as possible for
heating and cooling, its can be defined as:

Lighting and energy saving equipment;

Water-saving plumbing equipment;

Outer space is used to maximize solar energy;

Minimizing the impact on natural damage;

Use alternative energy sources such as solar or wind energy;

Non-synthetic and non-toxic materials;

Local materials such as wood and stone;

The use of recycled materials;

Efficient use of space.

Next described by Robert Vale and Brenda (1998) in Putri et al.
(2019), he describes several sustainable architectural principles that
can be developed, namely: [10,11].

Save energy (conserving energy);

Make use of conditions and natural energy sources (working with
climate);

Respond to the state of the building site (respect for site);

Pay attention to the user (respect for user);

Minimizing new resources (limiting new resources);

Holistic.

And this sustainable concept is an interrelated concept between the
ecological system, the economic system and the social system, which is
no longer fixed on the initial concept which is more focused on the
thought of preserving environmental balance solely [12]. It was even
emphasized that the concept of sustainability in the present needs to be
developed so that the survival of the character of cultural identity in an
environment is increasing. The application of sustainability is carried
out through an ecological concept design, which emphasizes the
natural element efficiently and prioritizes the quality element over
quantity [13].

Figure 1: Six sustainable architectural issues.

Sustainable architecture is an architecture that seeks to minimize
the negative environmental impacts of buildings with efficiency and
moderation in the use of materials, energy, and development space.
Sustainable architecture uses a conscious approach to energy
conservation and ecology in the design of the built environment. The
idea of sustainability, or ecological design, is to ensure that our actions
and decisions today do not impede the opportunities of future
generations. As a result, sustainable architecture includes the following
principles:

Reducing consumption of non-renewable resources.

Beautify the natural environment.

Discard or reduce the use of toxic materials [14].

Whereas sustainable buildings can be defined as buildings that have
minimal negative impacts on the built and natural environment, in
terms of the building itself, its immediate environment and broader
regional and global arrangements. Furthermore, five goals for
sustainable building can be defined as:

Energi Energy efficiency; including reduction of greenhouse gas
emissions

Polusi Pollution prevention; including indoor air quality and noise
reduction

Harmonization with the environment; including environmental
assessment

An integrated and systematic approach; including environmental
management systems [14].

Strategy sustainable in sports building
To get to know the concepts and strategies of sustainable sports

building we provide a framework for providing a framework for
sustainable building thinking. This section expands the framework for
sustainable building design that includes several elements of
sustainable design from activities that take place in the operation and
utilization of sports building technology and materials.

The table below outlines some of the problems that are often found
when designing and operating a large gym, and some proposed design
solutions [15].
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No Building Problems Recommended solution

1 Energy consumption during activities (matches)
Use of passive design, use of renewable energy, green roofs, alternative building technologies,
use of LED lights, use of building automation systems

2 Clean water consumption is quite large throughout the year
Ground/surface water storage systems, improved water sources with recycling systems, use of
mechanical-electrical systems that save energy, optimal use of landscaping

3
Utilization of large and heavy building materials for
construction (steel/concrete)

Use of local building materials, recycled materials, renewable and sustainable building
materials

4 The amount of dirty water waste and garbage that appears
Recycling and waste composting technology, incentives for waste utilization, e-waste
management, donation of durable goods

5 Allegiance to the local environment
Showcasing local food products, providing alternative transportation service incentives,
stadium tours and education

Table 1: Problems and solutions in sports buildings.

Approaches that have not yet been used in sustainable stadium
design will be traced to several construction technologies, use of
materials and building operational systems. So the final goal of this
article is to develop concepts and strategies for the new stadium to be
more efficient and sustainable for the community and users. The focus
is on how sports buildings can make the best contribution to the
community that accommodates them and shares relationships
harmoniously [15].

Besides that, it is said that the sustainability completion strategy
must also be able to respond to changes needed for the building over
time in accordance with the current requirements, both from the
owner and user of the building. And can adapt to the needs of the new
spatial environment and the demands of new structural technology
and structural design. [16].

Sustainability in utilizing the construction technology system
That architecture must be seen as a potential that can be developed

innovatively and creatively to realize true identity. The study of
structure in relation to buildings, not only about space and size, but
also concerns the scale, shape, proportion and morphology. Structure
is a physical entity that has a whole nature that is understood as an
organization of the basic elements placed in space in which the overall
character dominates the interrelation of its parts [17].

Considering the current situation of the cofid-19 outbreak, we must
prioritize important criteria in evaluating the sustainability in the use
and operation of sports buildings, especially in organizing large scale
events. We suggest several sustainability criteria, namely:

Placing a physical relationship between the mass of the building and
the urban environment, as this will affect the surrounding
environment as a whole;

Perform energy efficiency, especially in the use of what types of
technology will be used in large-scale building utilization;

Flexibility in use is how buildings can be adopted for the needs of
city activities after large-scale competition activities end [18].

The study of the use of building technology is closely related to the
art of material processing, structure and construction, which places
more emphasis on aspects of the aesthetic value produced by a
structural system or is an expression of a structure that is more

emphasized with aspects of the ability to use its structural technology
[19].

Method
In this article, the paradigm used is about the principles of

sustainable architecture which basically can realize the architectural
elements in buildings in an effort to energy efficiency. Several
principles to be used refer to the theories of Robert Vale and Brenda
1998 in Putri et al. 2019, namely how to use local climate conditions
(working with climate), exploiting potential sites (respect for site), and
energy saving strategies in buildings and their environment
(conserving energy). The building will be studied by several sports
buildings.

The writing method used is a descriptive analytical method where
this article discusses analytically about the interaction between design
applications in sports buildings and sustainable architecture, then
analyzes the impact of building design applications in support of
sustainable architecture. Next, this article presents an analysis of the
design elements applied to the Bird-Nest Stadium China and
Amsterdam Allianz ArenA sports buildings and then evaluates their
sustainability in the aspects of sustainability architecture assessment.
Finally, the results of this evaluation can be used as a guide in choosing
the right sustainable design to support the sustainability proposed in
this article.

Results and Discussion

Site utilization analysis
Beijing Bird Nest Stadium National Stadium is one of the iconic

buildings in China, which is located on the 4th North Ring Road of the
Green neighborhood of Beijing's urban neighborhood. That the
development of a site in sustainable architecture is to shape the
environment and to maintain the quality of life of users and the
surrounding communities can be harmoniously integrated. Its
implementation in Birds-Nest-Stadium China is realized with a series
of engineering and material choices with an internal organization of
functions and spaces, to control energy consumption and the
environment of the surrounding users.

The environment outside the stadium is in an activity that is able to
move masses of people quickly and safely, as well as move fans and
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visitors of the stadium in an environment around the site that blends
with the urban environment. To move the masses of people back and
forth, a city transportation system was built so that they could take the
subway to the stadium even though the stop was about 20 minutes
walk.

Figure 2: Mobilization of surrounding communities on the site.

The atmosphere of thousands of fans mobilizing at one sports or
entertainment event, stadiums and arenas need mobility solutions to
move them efficiently and safely. To complete the look of the
environment, earth lamps illuminating the sidewalks around the
stadium all have gray metal lamp shades in the form of a bird's nest.

Figure 3: Utilization of the site environment with an artificial lake.

Development of artificial lakes for cooling the environment and
conserving water resources in the stadium environment, as well as a
recreation area for urban communities.

Selection of energy saving lighting
The surface pattern of the facade developed is that this field has the

potential to become a large screen to display colorful patterns,
following the concept created by the Allianz Arena. For artificial
lighting, the stadium should be gently illuminated to minimize light
pollution for local residents and the city sky panorama.

Figure 4: The use of sky light as a source of natural light.

The lighting system, the use of metal halide floodlights in the past, is
now eliminated because it is very wasteful of energy and does not meet
the quality required by 4K television cameras. Eventually, the stadium
area shifted to LED lighting which became the standard for
professional sports buildings and was able to compete to host
international tournaments.

Figure 5: Field lighting system using Philips-arena-vision-LED.

Field lighting is the pinnacle of top-tier stadium lighting with the
use of future generation lighting technology, namely Philips Arena-
Vision LED) which makes it possible to enhance the audience's
experience through a thrilling light show. Unlike conventional lighting,
this LED system can be monitored, controlled, switched quickly,
dimmed and synchronized with music, jumbotron, and perimeter
boards as an integrated entertainment system. The addition of moving
color beams and dynamic control systems allows the creation of a pre/
after match light show to be dramatic to thrill the audience.

Use of solar energy
One example of sports buildings that apply solar panels as a source

of energy outside of electrical energy. The Amsterdam Aren A sports
hall is the largest football stadium in the Netherlands which has a solar
panel roof covering an area of around 7,000 square meters and is
estimated to install around 4,200 solar panels. This system will allow
the gym to produce around 930,000 kWh of electricity, about 10% of
current consumption.
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Figure 6: The use of solar panels as a source of energy.

The installed panel is expected to prevent 430 tons of C02 emissions
- equivalent to the annual emissions of 180 cars. The installation of a
rooftop solar system is an element of a sustainable program that aims
to ensure that the stadium supports the creation of environmental
cleanliness and clean air in the city of Amsterdam by not contributing
to producing carbon (carbon-neutral).

Figure 7: Location of solar panels.

The use of energy sources to support energy needs in the AreA
Amsterdam Stadium building is provided by solar power, wind
turbines and 160 (geothermal wells), and is an environmentally
friendly energy source (green electricity) that does not have an impact
on the environment to support the clean environment of Beijing.

Structural expression
Structural expression at the Amsterdam Aren A sports hall by

expressing a wide and open stadium hall to provide a panoramic view
of the entire complex. Stadium spatial effects arising from the
simplicity and greatness of the structure.

Figure 8: Spatial effects for social distancing.

The structural elements support one another and meet into
formations such as spatial grids, where the facade, stairs, bowl
structure, and roof are integrated. To make a weatherproof roof, the
spaces in the stadium structure are filled with translucent membranes,
just as birds fill the spaces between their woven nests with soft fillers.
Because all facilities - restaurants, suites, shops and small rooms-are
self-contained units, most are possible without a closed and solid
facade. This allows the stadium to naturally ventilate, which is the most
important aspect of stadium design that is sustainable.

Figure 9: Spatial expression due to structural applications.

The occurrence of the space formed by the columns of the stands is
made curved and firm with a combination of structural elements of the
facade of the truss structure using steel pipes arranged to form a
diamond geometry so that the appearance of space becomes very
expressive.

Conclusion
Sustainable architecture is the process of designing or planning that

is responsible for the built and artificial environment that prioritizes
the efficient use of natural resources and the environment throughout
the life cycle of buildings ranging from location determination to
design, construction, operation, maintenance, renovation, and
deconstruction.

The criteria for sustainability can be seen in 3 architectural
development contexts (Sertaç Erten, Sena Özfiliz. 2006) which be
expressed in 2 case buildings namely Chinese Birds-Nest-Stadium
buildings and Amsterdam AreA Stadium. Both have done all three of
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these contexts perfectly in their design applications and the results
have been recognized worldwide.

The first application, regarding aspects of the physical relationship
between building mass and the urban environment has been perfectly
applied to the Birds-Nest-Stadium China building, even the utilization
of the environment has other impacts, such as cooling and recreation
areas for the surrounding community. And the use of building
materials and technology that is expressive and develops the simplicity
of the structure (pure-structure) strongly supports the expression of
space and the environment.

The second application, the development of energy efficiency
aspects, here the energy sources developed are solar power, wind
turbines and 160 hotspots (geothermal wells) as alternative energy
sources to create a clean environment.

The third application, the aspect of flexibility in the use of space and
buildings, in the two buildings above as well as its function for
international sporting events can also be used for world-scale concerts.
And the use of indoor and outdoor space for the activities of the people
of Beijing, whether recreation, exhibition or trade.
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