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Abstract: Rammed earth architectural sites are precious cultural heritage in China, but they are
susceptible to damage from natural and human factors. Therefore, preventative protection strategies are
needed to preserve and protect these sites. Comprehensive surveys and investigations, establishing a
scientific protection system, raising public awareness, promoting research, and enhancing monitoring
and management efforts are essential in preventing damage and loss to rammed earth architectural sites.
Implementing these preventative protection strategies will contribute positively to the sustainable
preservation and inheritance of these valuable cultural heritage sites.
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1. Introduction

Rammed earth architectural sites serve as an important part of human history and cultural heritage
worldwide, with unique value and significance. However, these rammed earth architectural sites face
severe preservation challenges due to natural and human factors. In order to protect and preserve these
precious sites, preventive conservation strategies become crucial.

This paper aims to explore preventive conservation strategies for the protection of rammed earth
architectural sites. First, we will introduce the characteristics and value of rammed earth architecture to
better understand the importance of its preservation. Next, we will discuss the preservation challenges
faced by rammed earth architectural sites, including natural environmental factors, human activities and
development pressures, as well as material aging and decay. Subsequently, we will provide detailed
explanations on the significance of preventive conservation strategies and propose specific measures.
These measures include monitoring and assessment, environmental control, maintenance and
conservation, as well as education and promotion. Through the application of these strategies, damage
and deterioration of rammed earth architectural sites can be effectively prevented.

Through the research and discussion in this paper, it is hoped to deepen the understanding of the
preservation of rammed earth architectural sites and provide effective preventive conservation strategies
for relevant institutions and conservationists to ensure the effective preservation and inheritance of these
precious cultural heritage.

2. Characteristics and Value of Rammed Earth Architecture
2.1 Sustainability

The characteristics and sustainability of rammed earth buildings are reflected in the materials used
and the construction process. Rammed earth buildings typically use local soil and available materials
such as stones, wood, etc., reducing their dependence on external resources and thus reducing their
impact on the environment. Compared to traditional concrete buildings, rammed earth buildings involve
less energy and material transportation, reducing carbon emissions and energy consumption. In addition,
rammed earth walls have good insulation performance, which can keep warm in winter and cool in
summer, thereby reducing the demand for indoor heating and cooling and further saving energy. Rammed
earth buildings also have high seismic performance, and by adjusting the thickness and quality of the
walls, they can provide better structural stability and seismic resistance.
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2.2 Durability

The durability of rammed earth buildings mainly stems from their unique structural characteristics
and the materials used. The walls of rammed earth buildings are thick and sturdy, usually composed of
multiple layers of rammed earth masonry. In addition, the interior of rammed earth walls is often
reinforced with steel bars to make them more stable and durable. This structural feature endows rammed
earth buildings with excellent seismic performance, effectively absorbing and dispersing the energy
generated by earthquakes, and reducing the risk of building damage and collapse. The rammed earth wall
also has strong fire resistance ability, which can effectively resist the spread of fire. In addition, the wall
structure of rammed earth buildings is dense and less prone to erosion and corrosion. The rammed soil
material itself has good resistance to weathering and erosion, and can maintain stable performance for a
long time.

2.3 Unique appearance and cultural value

The unique appearance and cultural value of rammed earth buildings are one of their important
characteristics. Rammed earth buildings usually reflect the architectural traditions and cultural
characteristics of specific regions, becoming a unique architectural style with high cultural value. In
southern China, rammed earth buildings usually exhibit a strong local color. The walls are often made of
yellow rammed soil, which is thick and sturdy. This yellow wall represents the architectural tradition and
culture of the southern region, reflecting the lifestyle and aesthetic values of the local people. The
appearance of rammed earth buildings is simple and natural, integrated with the surrounding environment,
creating a warm and pleasant atmosphere. Rammed earth buildings often incorporate local folk culture
and religious beliefs. For example, some rammed earth buildings will carve exquisite patterns and
symbols on the walls, representing auspiciousness and blessings. These decorations and details reflect
the importance of rammed earth architecture as a cultural carrier, making it an important place for local
cultural inheritance and display.

2.4 Adaptability and flexibility

The adaptability and flexibility of rammed earth architecture make it a widely applicable construction
method. During the design and construction process, rammed earth buildings can be adjusted according
to different environments and needs to adapt to different climatic conditions and usage purposes. In cold
regions, rammed earth buildings usually use thicker walls to provide better insulation performance.
Rammed earth walls have a high thermal capacity, which can absorb and store heat, release it at night,
and maintain indoor warmth. This insulation feature can reduce the demand for indoor heating and save
energy. At the same time, the dense structure of rammed earth walls can effectively block the invasion of
cold air, providing a more comfortable indoor environment. In hot areas, rammed earth buildings usually
use thinner walls to provide better insulation performance. Rammed earth walls have a low thermal
conductivity, which can effectively prevent external high temperatures from conducting indoor heat and
reduce the use of air conditioning systems. Rammed earth walls can absorb some of the heat and dissipate
it through radiation, conduction, and convection, maintaining indoor coolness!'!.

2.5 Value of protection and inheritance

As a part of human history and cultural heritage, rammed earth architecture has important protection
and inheritance value. These buildings represent the architectural technology, aesthetic concepts, and
lifestyle of a specific period and society, and are important witnesses and manifestations of the evolution
process of human civilization development. Protecting rammed earth architectural sites and relics is
crucial for maintaining cultural diversity and inheriting human history and culture. The materials and
technologies used in rammed earth buildings are often closely related to the local region, climate, and
socio-cultural background. They showcase people's architectural wisdom and creativity in different
environments, as well as the development and evolution of society. By protecting rammed earth buildings,
we can understand and study the past history, culture, and social landscape, and draw inspiration and
experience from them. Rammed earth buildings have important protection and inheritance value.

In general, rammed earth construction is a construction method with multiple advantages and values,
not only with environmental protection, durability, unique appearance and cultural value, but also with
adaptability and flexibility, as well as important protection and inheritance value. Therefore, we should
pay attention to the protection and inheritance of rammed earth buildings, so that this traditional building
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method will continue to play its unique value in modern society.

3. Preservation Challenges of Rammed Earth Architectural Sites

Preservation of rammed earth architectural sites faces various challenges, which include the following
aspects:

3.1 Management and Maintenance Difficulties

Rammed earth construction sites are usually located in remote areas, lacking effective management
and maintenance measures, leading to damage to the natural environment and human activities. The
protection and maintenance of these construction sites require professional knowledge and skills, but on-
site maintenance personnel may lack necessary training and experience. In addition, the construction
materials and structural characteristics of rammed earth buildings make maintenance work more complex
and difficult. Therefore, it is crucial to strengthen on-site personnel training and technical support, and
establish effective management and maintenance mechanisms.

3.2 Low social awareness

The social awareness of rammed earth construction sites is relatively low, and people's understanding
and attention to their value and importance are limited. This leads to insufficient support and resource
investment for on-site protection work. Improving public awareness and understanding of rammed earth
buildings, strengthening the promotion and promotion of their cultural and historical values, can increase
social attention and support. This may include conducting educational activities, holding exhibitions, and
establishing interpretation and interpretation centers for rammed earth buildings. At the same time, we
work closely with local communities and residents to cultivate their sense of pride and responsibility, and
jointly participate in the protection of rammed earth construction sites.

3.3 Imperfect policies and regulations

The policies and regulations for the protection of rammed earth construction sites are incomplete,
lacking unified norms and standards. This results in a lack of guidance and support for on-site protection
work. Establishing sound policies and regulations, including the definition, scope, and measures for the
protection of rammed earth buildings, can provide clear guidance and norms. In addition, strengthen
coordination and communication among government departments at all levels, and promote overall
planning and cooperation in the protection of rammed earth buildings.

3.4 Technical Issues

There may be some technical issues encountered during the protection process of rammed earth
buildings. The special nature of rammed soil construction makes maintenance and repair work
technically challenging. For example, how to repair and protect the original compacted soil structure
without damaging it, and how to prevent further damage to the site. Therefore, it is necessary to carry
out relevant research and technological development, explore effective technical means suitable for the
protection of rammed earth construction sites, and solve technical problems in on-site protection work.

3.5 Insufficient investment in resources

The protection of rammed earth construction sites requires a large amount of manpower, material
resources, and financial investment. However, due to various reasons, resource investment is often
insufficient, which limits the implementation and effectiveness of protection work. To ensure the
sustainability and stability of protection work, it is necessary to increase resource investment in the
protection of rammed earth construction sites, including personnel training, equipment procurement, and
fundraising for protection funds. At the same time, seeking multi-party cooperation and resource
integration, strengthening international cooperation and experience sharing, can better solve the problem
of insufficient resources.

To sum up, the protection of rammed earth building sites is facing many challenges, and we need to
take effective measures to deal with them. These measures may include raising social awareness,
improving policies and regulations, strengthening management and maintenance, and adopting advanced
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technological means. Through these measures, we can better protect the rammed earth building site, so
that it can be effectively inherited and used™!.

4. Significance of Preventive Conservation Strategies

These preservation challenges pose important requirements and challenges for the preservation and
protection of rammed earth architectural sites!?). To overcome these challenges, the adoption of
preventive conservation strategies holds significant importance in the protection of rammed earth
architectural sites, mainly reflected in the following aspects:

4.1 Protecting the integrity of buildings

Preventive protection strategies can help protect the integrity of rammed earth construction sites. By
monitoring and evaluating, potential problems can be identified and resolved in a timely manner to avoid
further damage. By taking appropriate maintenance and protection measures, the service life of the
building can be extended, the need for repair and restoration can be reduced, and the original appearance
and characteristics of the building can be maintained. Protecting the integrity of buildings is crucial for
the protection of rammed earth building sites. Preventive protection strategies can promptly identify and
solve potential problems, thereby avoiding further damage. Through monitoring and evaluation, we can
understand the current condition of the building and take appropriate maintenance and protection
measures.

4.2 Reduce site deterioration and damage

Preventive protection strategies can reduce the deterioration and damage of rammed earth
construction sites. By controlling environmental factors such as humidity and temperature, reducing the
alternation between soil moisture and dryness can reduce the degree of aging and decay of materials. By
regulating human activities and development, it is possible to minimize adverse impacts on the site and
maintain its original state. Preventive protection strategies play an important role in reducing the
deterioration and damage of rammed earth construction sites. By controlling the environment, such as
humidity and temperature, the alternation between dry and wet soil can be reduced, and the aging and
decay of materials can be reduced.

4.3 Improving site sustainability

Preventive protection strategies can improve the sustainability of rammed earth construction sites.
Through appropriate environmental control and maintenance, resource consumption and energy waste
can be reduced, thereby improving the sustainability of the site. At the same time, through education and
promotion, public awareness and importance of rammed earth construction sites can be raised, social
support for site protection can be strengthened, and long-term protection and inheritance can be provided.

4.4 Inheritance of Cultural Value

Preventive protection strategies can help to consolidate the cultural value of earthen architectural sites.
By maintaining the integrity and original state of the building, its unique appearance and style can be
preserved, showcasing the architectural traditions and culture of a specific region. Through education
and promotion, the historical and cultural background of rammed earth buildings can be conveyed to the
public, raising awareness and importance of the site, and promoting the inheritance and development of
its cultural value.

Preventive protection strategies play an important role in inheriting the cultural value of rammed
earth architectural sites. By maintaining the integrity and original state of the building, we are able to
preserve the unique appearance and style of rammed earth buildings, showcasing the architectural
traditions and culture of specific regions’!.

In conclusion, preventive conservation strategies hold significant importance in the preservation of
rammed earth architectural sites, protecting architectural integrity, reducing site deterioration and damage,
enhancing sustainability, and inheriting cultural value. Through appropriate measures and methods,
preservation challenges can be effectively addressed, ensuring the long-term preservation and sustainable
development of rammed earth architectural sites.

Published by Francis Academic Press, UK
-13-



Academic Journal of Architecture and Geotechnical Engineering

ISSN 2663-1563 Vol. 5, Issue 8: 10-17, DOIL: 10.25236/AJAGE.2023.050802
5. Specific Measures of Preventive Conservation Strategies
5.1 Administrative policy

In the preventive protection strategy of rammed earth building site, management strategy plays a key
role. These strategies can ensure the long-term protection and sustainable development of rammed earth
building sites by means of restoration and maintenance, monitoring and management, and limiting
development.

5.1.1 Repair and maintenance

Cleaning and restoration: Regular cleanup of the site, removal of debris and vegetation attached to
the building surface, repair of damaged rammed earth structures, to ensure the integrity and visibility of
the building.

Material protection: Take measures to protect building materials in rammed earth building sites, such
as setting up sunshade or shelter to reduce the damage of solar radiation and wind and rain erosion to
building materials.

Restoration technology: Through professional restoration technology, such as raw material protection
and restoration, traditional process restoration, etc., to restore the original characteristics of rammed earth
buildings and retain their historical and cultural values.

5.1.2 Limit development

Formulate planning and management plans: Formulate special planning and management plans
around rammed earth building sites, clarify the scope and restrictions of protection, and prohibit
unauthorized development and construction activities.

Strengthen laws and regulations: Formulate relevant laws and regulations to regulate the protection
and management of rammed earth construction sites, strengthen penalties for illegal acts, increase the
cost of violations, and effectively maintain the integrity and safety of sites.

Strengthen publicity and education: Through publicity and education activities, improve the public's
awareness of and attention to the protection of rammed earth building sites, cultivate social awareness of
protection, and form a joint protection force.

Application of science and technology: Use advanced scientific and technological means, such as
remote sensing technology, geographic information system, etc., to monitor and manage rammed earth
building sites, find problems in time and take corresponding measures.

In the preventive protection strategy of rammed earth building site, the implementation of
management strategy is very important. The long-term protection and sustainable development of
rammed earth building sites can be guaranteed through the effective application of restoration and
maintenance, monitoring and management, and limiting development. Restoration and maintenance
work includes clean-up and restoration, conservation of building materials and restoration techniques to
restore the original character and cultural value of the site. Monitoring management includes the
monitoring of the structure and environment to identify potential problems in time and deal with them.
Restricted development involves the formulation of planning and management programs, the
strengthening of laws and regulations, the strengthening of information and education, and the promotion
of scientific and technological applications. The implementation of these strategies will provide strong
support for the protection of rammed earth building sites and ensure their effective management and
maintenance.

In the process of implementing the management strategy, it is necessary to focus on multi-party
cooperation and continuous improvement. The protection of rammed earth building sites is not only a
single act, but requires the joint participation and efforts of the government, professional institutions,
social organizations and the public. All parties should strengthen communication and cooperation, form
synergy, and jointly formulate and implement protection strategies. At the same time, we should
constantly sum up experience, learn from successful cases at home and abroad, improve the methods and
means of protection work, and improve the effect and quality of protection work.

In conclusion, management strategy plays a key role in preventive protection of rammed earth
building sites. Through the organic combination of restoration and maintenance, monitoring and
management, and limiting development, we can ensure the long-term protection and sustainable
development of rammed earth architectural sites, retain their historical and cultural values, and leave
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valuable heritage for future generations. At the same time, the implementation of management strategies
requires the joint efforts and continuous improvement of all parties to form a joint force to achieve
sustainable development of rammed earth building site protection!®!,

5.2 Technical strategy

5.2.1 Reinforcement measures

The strengthening measures of rammed earth building sites are important means to ensure the stability
of their structures. Depending on the specific situation of the site, the following strategies can be adopted:

Strengthen cracks and damaged parts: For rammed earth buildings with cracks and damaged parts,
reinforcement measures can be adopted, such as adding steel bars and concrete to fill the damaged parts,
so as to improve its seismic and wind resistance and ensure the overall stability of the building.

Foundation reinforcement: For rammed earth building sites with unstable foundations or settlement
problems, foundation reinforcement measures can be taken, such as cast-in piles, underground drainage
systems, etc., to improve the stability and bearing capacity of the foundations.

Waterproof and moisture-proof measures: rammed earth buildings are susceptible to moisture erosion
and the impact of wet environment. Materials such as waterproof coating and moisture-proof insulation
layer can be used to protect the building from the damage of wet environment.

Fire prevention measures: rammed earth buildings are more vulnerable to fire, and fire-resistant
coatings, fire-proof boards and other materials can be used to increase the fire resistance of the building
and reduce the fire risk.

Reinforcement measures are an important part of the protection of rammed earth construction sites.
Taking reinforcement measures to address cracks and damaged areas in rammed earth buildings can
improve their seismic and wind resistance performance, ensuring the overall stability of the building. For
sites with unstable foundations or settlement issues, foundation reinforcement projects such as cast-in-
place piles and underground drainage systems can enhance the stability and bearing capacity of the
foundation. Waterproof and moisture-proof measures are important means to protect rammed earth
buildings from moisture erosion and the impact of humid environments. The use of waterproof coatings
and moisture-proof insulation layers can effectively prevent water from seeping into the interior of the
building and maintain its integrity.

5.2.2 Protective barrier

Protective barriers are measures taken to limit the destruction of rammed earth building sites by
human factors.

Fences and fences: Set fences and fences around rammed earth building sites, restrict access to
personnel, and mark the scope of the protected area to reduce the damage to the building by human
factors.

Glass curtain wall: The glass curtain wall is set outside the rammed earth building, which can not
only protect the building from wind and rain erosion, but also provide a transparent viewing view.

Transparent awning: The transparent awning above the rammed earth building can protect the
building from the sun and rain, and allow tourists to see the building at close range.

The above technical strategies need to be selected and implemented according to the specific situation,
because the characteristics of rammed earth buildings and the condition of sites are different. Before
implementing these strategies, professional assessment and planning are required to ensure that the
measures taken are effective in protecting rammed earth building sites. In addition, for buildings that
have been damaged, corresponding restoration and protection measures are needed to restore their
original style and structural stability.

To sum up, technical strategy is an important part of preventive protection of rammed earth building
sites. The application of technical means such as reinforcement measures and protective barriers can
effectively protect the integrity and stability of rammed earth building sites, reduce the risk of damage
by natural and human factors, and achieve long-term protection and sustainable development of rammed
earth building sites.
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5.3 Public engagement and education strategies

Public participation and education are a vital part of preventive conservation strategies for rammed
earth building sites. Public participation can improve social attention and participation in the protection
of rammed earth building sites, while education can increase public awareness and understanding, and
cultivate protection awareness and actions. The comprehensive use of public participation and education
strategies can stimulate the public's concern for rammed earth architectural sites and form a joint force
for site protection.

In order to promote public participation in the conservation of rammed earth building sites,
information sharing and community cooperation are needed. By providing relevant information about
rammed earth architectural sites, including historical background, cultural value, conservation status, etc.,
the importance of the site and the need for protection are communicated to the public. Regularly or
irregularly organize the public to visit the rammed earth building site, so that the public can personally
feel the beauty and uniqueness of the site, and enhance public participation and attention. Work with
local communities to develop conservation plans and measures, encourage community participation in
the preservation of the site, and provide resources and support. Through these ways, the public can better
understand and pay attention to the protection of rammed earth building sites and actively participate in
protection activities.

Educational activities are an important means to cultivate public awareness and action on protection.
In school education, the protection of rammed earth buildings can be included in the teaching content,
and students can be guided to pay attention to and understand the unique value and protection methods
of rammed earth buildings. Organize special training and lectures, invite experts and scholars to share
the experience and technology of rammed earth building protection, and improve the public's awareness
and understanding of rammed earth building protection. Organizing thematic exhibitions to showcase the
history and culture of rammed ecarth building sites, as well as the achievements and challenges of
conservation, to engage the public and deepen their awareness of rammed earth building conservation.
Through educational activities, the public can better understand the importance of rammed earth
buildings and the necessity of protection, and cultivate the public's sense of protection and responsibility.

Technology can also be used to enhance the effectiveness of public participation and education. With
the help of social media platforms, such as Weibo and wechat public accounts, knowledge and related
news about rammed earth building protection can be spread to attract more public attention and
participation. Develop mobile applications related to rammed earth building protection to provide tour,
protection knowledge, interactive communication and other functions, so as to facilitate the public to
obtain information and participate in interaction. Production of rammed earth building protection
publicity materials, such as brochures, posters, videos, etc., to convey protection awareness and methods
to the public. Through scientific and technological means, the protection information can be better
transmitted, and the public's participation and cognition level on the protection of rammed earth buildings
can be improved.

In addition, in the process of promoting public participation and education, the establishment of
cooperative networks is also very important. Establish cooperative relations with relevant institutions,
social organizations, professional associations, etc., jointly promote the protection of rammed earth
buildings, and share resources and experience. Invite experts and scholars to serve as consultants,
participate in the development and implementation of conservation strategies, and provide professional
guidance and support. Establish contacts with international organizations and rammed earth building
protection institutions in other countries, carry out exchanges and cooperation, and learn from
international advanced experience. Through the establishment of cooperative networks, resources can be
better integrated and the quality and effectiveness of conservation efforts can be improved.

6. Conclusion

Rammed earth architectural sites are valuable heritage with significant historical and cultural value.
However, due to the unique construction materials used, they are susceptible to damage from natural
factors and human activities. To protect and preserve rammed earth architectural sites, a series of
preventive conservation strategies need to be implemented.

Comprehensive surveys and investigations are essential for developing effective protection plans and
measures tailored to the specific conditions of each site. Additionally, it is crucial to establish a scientific
conservation system and raise public awareness and education about the importance of protecting
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rammed earth architecture. This can be achieved through various means such as organizing awareness
campaigns, exhibitions, and lectures. Finally, strengthening monitoring and management efforts for
rammed earth architectural sites is crucial. Regular inspections to assess the condition of the sites and
prompt implementation of necessary repair and restoration measures are necessary. The implementation
of preventive conservation strategies can effectively safeguard the value and significance of rammed
earth architectural sites as historical and cultural heritage.
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