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Abstract

This work discusses modern technologies and methods for the construction of paths and
playgrounds in parks. The article covers the main stages of the construction process, such
as marking the paths and playgrounds, preparing the base, selecting materials,
establishing the profile, and working with high-quality concrete or paving tiles.
Additionally, the factors that should be considered when constructing paths under
different soil conditions and the careful selection of materials are discussed. The
construction technologies used for paths and playgrounds in parks help create a stable
and aesthetically pleasing environment for people.
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Introduction

The construction of paths and squares in parks and gardens is an essential and inseparable
part of modern architecture and landscape design. The primary goal of these works is to
provide comfort and aesthetic appeal to users, while ensuring functionality at the same
time. Paths and squares in parks, the paving tiles used, the stability and durability of the
walkways, as well as their harmony with the surrounding environment, are directly related
to the quality of the landscape and how well each element meets public needs.

The materials, technologies, and every phase of construction used in building walkways
and squares must aim to create stable, durable, and functional spaces. Achieving this goal
requires proper application of the technologies used, from the marking of the area to the
final placement of tiles. For rapidly developing cities and agricultural communities, the
correct use of practical technologies will lead to effective results not only for users but also
for the surrounding nature and ecological systems.

This article provides detailed information on the key technologies, stages, materials, and
their effective use in the construction of paths and squares in parks and gardens.
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Materials and Research Methods

Materials. For the construction of walkways and squares in parks, the selection of
materials is crucial to ensure the long-term durability, stability, and aesthetic quality of the
spaces. The materials used for paving, base layers, and finishing elements must be suitable
for the specific environmental conditions and functional requirements of the park. Below
are the main materials used in the construction process:

Paving Tiles (Troutar Tiles). Paving tiles, particularly those made from natural stone,
are preferred due to their durability and aesthetic appeal. These tiles are used to form the
surface of the paths, offering a long service life if properly installed. The quality of the tiles
depends on the method used to lay them, which includes whether dry mix, cement mixture,
or sand is used in their installation.

Gravel (Shchebenka). Gravel is commonly used as the base layer under the tiles to
distribute the load evenly and improve drainage. Typically, a 15 cm thick layer of gravel is
applied as the first base, providing support and preventing the path from settling over time.

Sand. Sand is used as a secondary layer above the gravel, generally about 10 cm thick. It
serves as a stabilizer and enhances the drainage system. It also ensures that the paving tiles
sit evenly.

Dry Mixture. A dry mixture of cement and sand (usually in a 1:4 ratio) is used as an
additional layer to strengthen the base. This 3 cm thick layer further stabilizes the path and
helps secure the tiles.

Geotextiles. Geotextile fabrics are often used between layers of gravel and sand. They
help prevent the mixing of materials, improve the overall stability of the construction, and
facilitate better load distribution.

Topsoil (if required). If the pathway is being constructed in an area that will eventually
be landscaped, topsoil may be added to raise the ground level. This layer typically has a
thickness of about 15 cm and needs to be considered in the overall profile calculation.

Cement Mixture. A cement-based mortar is sometimes used for setting the tiles,
especially in areas requiring additional strength. The mixture is typically applied in a 2 cm
layer to provide an even and stable base.

Research Methods. The construction of walkways and squares in parks involves various
phases, each of which requires specific methods to ensure the correct application of
materials and technologies. The research methods employed in this context include both
practical construction techniques and the analysis of material performance.
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Site Survey and Layout Planning. The first step in the research process is the survey
and layout of the area. The dimensions and layout of the paths are marked out according
to the project plans using measurement tools, strings, and construction wires. This ensures
that the construction follows the intended design and meets the required functional and
aesthetic standards.

Soil and Ground Testing. Before beginning construction, soil tests are carried out to
understand the characteristics of the ground. These tests determine whether the soil is
suitable for the type of construction being planned. If the soil is too loose or unstable,
additional stabilization measures, such as compacting the soil or adding a stronger
foundation, may be required.

Layering and Compaction Tests. As various layers (gravel, sand, dry mixture) are laid
down, it is crucial to monitor the compaction levels. Compacting each layer properly
ensures that the path remains stable over time. The effectiveness of compaction is tested
using mechanical tools or a penetrometer, which measures the firmness of the layers.

Tile Laying and Stability Testing. Once the base layers are prepared, the tiles are laid
down. Researchers test the tiles' alignment and evenness using levels or laser tools. After
installation, the stability of the tiles is tested to ensure that they are secure and will not shift
over time. This involves applying pressure and assessing the tiles' ability to withstand
traffic.

Drainage Performance Assessment. Effective drainage is vital for the long-term
stability of walkways. Research methods involve monitoring the drainage capabilities of
the path, especially under various weather conditions. Water permeability tests and flow
simulations are carried out to ensure that the path will not suffer from water accumulation,
which could lead to settling or erosion.

Longevity and Wear Resistance Studies. Long-term durability is essential for
walkways and squares in parks. Researchers observe the wear and tear of the materials
over time under different environmental conditions, such as high foot traffic or exposure
to the elements. The performance of paving tiles, base materials, and the effectiveness of
drainage systems are regularly monitored to predict future maintenance needs.

Aesthetic and Functional Evaluation. Beyond the structural and functional aspects,
the aesthetic appeal of the pathways and squares is evaluated. Researchers assess whether
the paths contribute to the visual appeal of the park, whether they blend well with the
surrounding landscape, and if they meet the practical needs of users. User feedback and
satisfaction surveys are often part of this evaluation process.
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Results of Research

Technology of Building Paths and Areas in Parks and Gardens. The technology
of constructing paths and areas in parks and gardens, including paving slabs and their
fundamental elements, plays an important role in ensuring the long-term durability and
stability of landscape structures. Each stage of this process requires precise marking, the
correct materials, and proper methods to achieve high-quality results. The success of each
stage directly affects the quality of subsequent work.

1. Marking Paths and Areas

The first and most important stage in building paths and areas is marking them correctly.
This step defines the future appearance and usability of the structure.

« Marking According to the Project: The first step in the construction of paths and
areas is to mark them precisely according to the design plan. This is usually done using
marking ropes and stakes for accuracy.

« Review and Adjustment: After completing the marking, it is recommended to walk
along the future path or inspect the area to evaluate its usability and placement. This helps
assess the design’s practicality and ensures all project requirements are met. If necessary,
adjustments to dimensions or location can be made to ensure full alignment with the
project's goals.

Figure 1. Marking Paths and Areas

According to the findings, precise marking is essential for ensuring that paths and areas
meet design requirements and maintaining high-quality work throughout the process.
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2. Preparing the Base

The construction of paths begins with preparing a reliable base, which is a crucial element
for ensuring the long-term durability of the structure. Depending on the functional purpose
of the path and the specific characteristics of the land, either a mixture of sand and gravel
or a concrete base is used as the foundation. A properly prepared base prevents the path or
area from sinking and ensures its stability and longevity.

A path consists of several layers, each serving a specific purpose. The lowest layer consists
of 15 cm of high-strength crushed stone (gravel), which helps evenly distribute the load. On
top of this, a 10 cm layer of sand is placed, which serves to provide additional stabilization
and improve drainage. Often, geotextile material is placed between these layers to protect
them from mixing and to increase the overall strength of the structure.

This research investigated the construction of walkways and the necessary materials and
techniques to make them durable and long-lasting. According to the findings, the following
key conditions were highlighted for the effective and durable construction of walkways:

Conductive Mix: A conductive mix (reinforced layer) with a thickness of 3 cm was
considered necessary for securely placing tiles, ensuring long-lasting and sturdy walkways.

Walkway Profile Depth: It is crucial to correctly calculate the depth of the walkway
profile. Layers of 15 cm crushed stone, 10 cm sand, and 3 cm dry mix create a solid and
stable foundation for the walkway.

Tile Layer: The tile layer has a thickness of 7 cm, which completes the walkway surface
and enhances its durability.

Total Depth of Walkway Profile: According to the results of the research, the total

depth of the walkway profile is 35 cm. This ensures the walkways’ strength and long service
life.

Walkways in Complex Development: When the area is being developed as part of a
complex project, especially if fertile soil is added or the general surface is raised, the profile
depth calculation differs from the standard. It is essential to account for the upper soil
layer, as it is critical for proper drainage and stability of the walkway.

The process of digging the profile for the walkway includes the following stages:

Crushed Stone (Gravel): The crushed stone layer is 15 cm thick and remains
unchanged, serving as the foundation for drainage. This prevents water from accumulating
under the walkway.

Sand: A 10 cm sand layer helps to level the surface and creates a stable base for the next
step, which is tile placement.
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Dry Mix: A 3 cm dry mix layer consisting of cement and sand strengthens the base and
makes it stable.

Tile: A 7 cm tile layer is the final stage, ensuring the walkway's strength and long-term
durability.

Fertile Soil Layer Underneath the Lawn: If the area is covered with fertile soil, its
depth is approximately 15 cm. This needs to be considered when calculating the depth of
the walkway profile, as this layer will be above the surface where the tiles are laid.

Thus, when fertile soil is added and the area level is raised, the profile depth for the
walkway is calculated as follows:

15 cm (crushed stone) + 10 cm (sand) + 3 cm (dry mix) + 7 cm (tile) - 15 cm
(fertile soil layer depth) = 20 cm.

This calculation allows for the correct design of the walkway, ensuring its stability, while
also taking into account future changes in the site’s level.

Soil Waste Formation During the Digging of the Walkway Profile. During the
process of digging the profile for the walkway, a certain amount of soil waste is generated
per square meter of area, which must be taken into account when planning the works.
Depending on the conditions, depth, and type of profile, the volume of waste may vary.
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Case 1: If the walkway is being laid on an existing lawn or other surface, the depth of the
profile is 35 cm. In this case, the soil waste generated per square meter is approximately
0.35 cubic meters.

Case 2: If the walkway is being installed as part of a complex site development project,
where the soil surface is being raised, the depth of the profile is 20 cm. In this case, the soil
waste generated per square meter is approximately 0.2 cubic meters.

The Use of Soil Waste. It is important to consider in advance how to use the soil waste
generated during the digging of the walkway profile. Removing the waste from the site
requires additional time and financial costs. However, it is possible to use the soil waste
effectively and conveniently. For example, the waste can be used in the following ways:

Landscape Leveling: The soil waste generated during the profile digging process can be
used to level the ground, create landscape features, or raise certain parts of the area.

Filling Unwanted Holes or Depressions: Soil waste is suitable for filling pits,
depressions, or other holes, which improves the overall landscape and prevents water
accumulation.

This approach helps in organizing the work efficiently and can reduce additional costs.

Effective Use of Soil Waste. Thus, there is no need to remove the soil waste from the
site. This not only reduces costs but also helps improve the condition of the area.

Formation of the Walkway Base. Once the profile digging and preparation works are
completed, the stage of shaping the walkway base begins:

Laying Crushed Stone (Gravel): A 15 cm layer of crushed stone is spread over the
depth. The crushed stone serves as the foundation for drainage, preventing water
accumulation and ensuring the stability of the walkway.

Layer of Sand: Next, a 10 cm layer of sand is spread over the depth. The sand helps level
the surface and creates a convenient base for tile installation in the next stage.
These steps ensure the walkway’s stability and long-term functionality.

The Importance of Quality Compaction in Base Formation. The compaction of
each layer, especially the crushed stone (gravel) and sand, is crucial to ensure the strength
and durability of the walkway base. Proper compaction prevents the walkway from sinking
over time. Compaction can be done using manual or mechanical equipment, depending on
the size of the area and the complexity of the work.
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Figure 3. ormlng the base of the corridor

P

Drainage System and Water Distribution: The use of the fine gravel layer along with
geotextile significantly improved the drainage system. Geotextile allowed efficient water
passage while preventing the mixing of fine gravel and sand. This ensured that water did
not accumulate beneath the pathway and reduced issues caused by water pooling, thus
enhancing the overall stability of the structure.

Stability and Durability: The geotextile layer helped maintain the stability of each layer
even under heavy or small loads. Additionally, the composition or structure of the
geotextile material contributed to increased stability and prevented the loss of strength or
wear over time. The research results clearly demonstrated that geotextile played a crucial
role in ensuring the long-term durability of the pathway.

Long-Term Performance: The use of geotextile contributed to the long-term performance
of the pathway. The non-mixing of fine gravel and sand helped keep the pathway stable
and reliable. The research showed that the use of geotextile in the base construction notably
extended the lifespan of the pathway.

Economic Efficiency: The economic efficiency of using geotextile was significant. The
research findings indicated that the inclusion of geotextile helped reduce additional costs
during construction. By preventing the mixing of fine gravel and sand, the materials were
used more efficiently, and the construction process was streamlined.

Faster Construction and Lower Costs: The application of the geotextile layer facilitated
faster and more efficient construction. The combination of fine gravel, sand, and geotextile
accelerated the process and reduced overall time spent on construction. According to the
research, using geotextile led to quicker and more accurate completion of the project.
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Additional Analysis: Different types of geotextiles (such as long or full geotextile materials)
could be used in pathway construction depending on specific requirements. Therefore,
extending the research to determine the effectiveness of various geotextile types would be
necessary.

Figure 4. Geotextile laying between layers of fine stone and sand

Laying the Sand Layer After Geotextile. After laying the geotextile, a 10 cm thick
layer of sand is spread on top. The sand performs the following functions:

« Smoothing the surface: The sand layer helps to level out any unevenness in the base
and ensures a smooth surface.

« Creating a stable and level base for paving: The sand layer provides a solid
foundation for the installation of paving materials, such as tiles, by ensuring stability and
a uniform surface.

The Importance of Compaction. Each layer, including the sand layer, must be
properly compacted. Quality compaction ensures:

« Good layer densification: Proper compaction makes sure that the sand layer and
other layers are densely packed, which is crucial for structural integrity.

« Stability of the foundation: Compaction helps in achieving a firm foundation,
preventing settlement and shifting over time.

« Long-term performance of the pathway: A well-compacted base helps the pathway
withstand regular use, environmental stress, and changing weather conditions.

Proper compaction of the base, including the sand layer, prevents the pathway from sinking
and ensures it remains resilient under load. This guarantees that the shape and quality of
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the pathway are maintained even under challenging conditions, providing a long-lasting,
stable surface.

3. Laying the Pavement Tiles

Dry Mixture Method

For laying pavement tiles, a special bedding mixture is used. This mixture can either be
pre-made (purchased from a store) or prepared independently using the following ratio:
e 1 part cement

e 4 parts sand

Preparation and Application of the Mixture:

1. The mixture is prepared before laying the tiles. This ensures it is clean and of good
quality.

2. The thickness of the mixture layer should be 3 cm.

3. The mixture serves as a firm foundation to level the surface and provide stable
placement for the tiles.

Key Points During Laying:

o The mixture should be spread evenly across the surface.

« A proper and stable base prevents the tiles from shifting and ensures their long-lasting
performance.

This approach guarantees the quality and aesthetic appeal of the pavement tiles, ensuring
they are properly placed and durable for extended use.

o A

e

Figure 5. The final stages of the foundation of the corridor
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Laying Pavement Tiles Process. Laying the tiles requires careful attention and
precision. The horizontal alignment of the tiles should be checked using a level (or spirit
level), and if necessary, the tiles should be adjusted. If the tiles are not at the same level,
they can be aligned by gently tapping them into place or adding dry mixture underneath
certain areas to level their height.

This approach helps ensure the long-term durability of the pathway, preventing
deformation and subsidence of the tiles, and it also maintains the aesthetic appearance
of the path over time.

Final Stage of Laying Pavement Tiles:

1. Filling the Gaps with Sand:

o After the tiles are laid, sand should be spread into the joints between the tiles. This sand
should be well-distributed, as it will help stabilize the tiles in place.

2. Removing Excess Sand:

o Any excess sand on the surface should be removed using a broom or a brush, ensuring
that only sand remains between the joints.

3. Watering:

o After watering the surface, if the sand in the joints shifts or settles, additional sand
should be added, and the area should be watered again. This process helps to compact the
sand and secure it in the joints, further stabilizing the tiles.

By following these steps, the tiles will be properly placed, secured, and stabilized, ensuring
the longevity and aesthetic appeal of the pathway.

nnnnnnnnn
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Figure 6. The final stage of laying pavement tiles
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Final Stabilization and Cement Mixture Laying. After all the work is completed,

the tiles require several days for settling and stabilization. During this time, the tiles

will fully bond, and the sand in the joints will compact and harden, remaining in place

without weakening. Once this period has passed, the pathway can be used, and its shape
will remain intact.

Laying the Cement-Based Mixture:

e The cement mixture should be laid with a thickness of 2 cm. The process of applying
this mixture requires care and precision.

1. Checking the Alignment: After laying the tiles, the construction level (spirit
level) should be used to verify the correct alignment of the tiles. This ensures they are laid
evenly and properly.

2. Adjusting the Tiles: If necessary, the tiles can be slightly adjusted to the correct
position. This can be done by gently lifting them and making any necessary adjustments.
By following these steps, the tiles will be properly aligned and stabilized, ensuring the long-
term durability and proper functioning of the pathway. The use of a cement-based mixture
in this stage helps provide additional support and ensures the tiles are securely in place.

Figure 7. Laying in a cement mixture
This process helps create a stable and properly leveled horizontal surface, which is

essential for ensuring long-term durability and for withstanding mechanical loads,
such as vehicular traffic or intensive use.
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By ensuring the surface is even and well-compacted, it enables the pathway to resist the
stresses and strains imposed by continuous use and heavy loads, such as car movement or
frequent pedestrian traffic. This results in a more resilient and long-lasting surface that can
maintain its shape and integrity over time.

Discussion of Results

The study focused on identifying the key stages and materials in the technology of
constructing paths and areas, analyzing their impact on the quality of the work.

1. Marking Paths and Areas: The marking process helps define the future usability and
appearance of the structure. The accuracy of the marking is essential for ensuring high-
quality work throughout the construction process.

2. Preparing the Base: For the path, layers of 15 ecm gravel, 10 cm sand, and 3 cm
dry mix ensure stability and long-term durability. Geotextile improves water passage and
strengthens the overall base.

3. Laying Pavement Tiles: Precision is crucial in laying tiles. Using a level ensures the
tiles are placed correctly. Spreading sand between the tiles helps secure them in place.

4. Cement-Based Mixtures: Using a cement-based mixture helps the tiles stay
securely in place, ensuring long-term durability and stability.

5. Compaction and Stability: Proper compaction of the base and tiles ensures the
path remains stable and durable over time.

6. Importance of the Research: The use of geotextile, sand, cement-based mixtures,
and proper compaction ensures the durability and aesthetic appearance of the path. Using
the right materials accelerates the construction process and improves economic efficiency.

Conclusion

The study's results demonstrate the importance of each stage in the construction of paths
and areas. Accurate marking, proper base preparation, quality tile laying, and the use of
geotextile contribute to creating stable and long-lasting paths.
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