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Introduction

Relevance of the Research

The development of modern cities is accompanied by an increase in the proportion of
asphalted and concrete surfaces, which leads to problems related to stormwater runoff,
flooding, and environmental degradation. Impermeable pavements hinder the natural
infiltration of rainwater into the soil, increasing the load on urban drainage systems and
contributing to water pollution.

Permeable asphalt is an innovative road surface technology that provides effective
water drainage, reduces urban heat island effects, and improves the ecological
situation. This material has a porous structure that allows water to penetrate through
the surface and infiltrate into the soil or dedicated drainage systems.

Studying the properties, production technology, and performance characteristics of
permeable asphalt is an important task in road construction, aimed at enhancing the

resilience of urban infrastructure to changing climatic conditions.

Research Objective and Tasks

Objective: To study the production technology, physicomechanical characteristics, and
environmental advantages of permeable asphalt, as well as to evaluate its effectiveness
compared to traditional asphalt pavements.

Tasks:

1.Analyze the composition and structure of permeable asphalt.

2.Review the key technological aspects of its production.

3.Investigate the mechanical and hydraulic properties of the material.

4.Assess its durability, load-bearing capacity, and performance characteristics.
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5.1dentify the advantages and disadvantages of this technology in terms of ecology and
urban planning.

Technology

Chapterl.Thereticalfoundations

1.1. Basic Principles of Permeable Pavements

Permeable asphalt is a type of asphalt concrete that possesses a porous structure with a
high coefficient of water permeability. The primary difference from traditional asphalt
is the reduced amount of fine aggregates and a more porous matrix, which promotes
water flow through the surface.

Key characteristics of permeable asphalt:

» Water permeability coefficient: 10—30 mm/s, much higher than traditional pavements.
* High porosity: 15-25%, which facilitates effective drainage of rainwater.

* Reduction of surface heat: due to reflective properties and evaporative cooling.

* Noise reduction: through sound absorption in the porous structure.

1.2. Composition and Materials

Permeable asphalt consists of the following components:

 Coarse aggregate (gravel, crushed stone, slag): 75-85%.

* Mineral powder (in small quantities or absent).

* Bituminous binder with polymer additives: 5-7%.

 Additional hydrophobic and stabilizing additives.

The absence of fine particles (such as sand) ensures the formation of open pores,
allowing for water infiltration.

Chapter 2. Production Technology and Installation of Permeable Asphalt

2.1. Production Process

The production of permeable asphalt includes several key stages:

* Preparation of components — control of the aggregate’s particle size and quality.

» Mixing — heating the bitumen to 160—180°C and mixing it with coarse aggregates.
 Addition of modifiers — improving adhesion and moisture resistance.

» Transportation of the mixture — delivering it to the construction site while maintaining

the required temperature.
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2.2. Installation Features

* Base layer: Permeable asphalt is laid on a layer of gravel or drainage concrete.

* Layer thickness: 50—100 mm depending on the projected load.

» Compaction: Lightweight rollers are used to avoid closing the pores of the surface.
Chapter 3. Performance Characteristics and Environmental Aspects

3.1. Durability and Load Resistance

» Average service life: 10—15 years.

» Resistance to frost heaving: Higher than traditional asphalt due to its draining
properties.

* Susceptibility to clogging: Water permeability may decrease when pores are blocked
by debris.

3.2. Environmental Advantages

* Reduction in load on stormwater systems: Water infiltrates into the ground, reducing
the risk of flooding.

» Filtration of pollutants: Retains solid particles and heavy metals.

» Reduction of urban heat island effect: Due to reflective properties and evaporative
cooling.

3.3. Drawbacks and Challenges

* High production cost: Requires quality gravel and modified bitumen.

* Risk of pore clogging: Regular maintenance is necessary to preserve permeability.
 Limited load-bearing capacity: Less resistant to heavy truck traffic.

Conclusion

Permeable asphalt is a promising technology for improving urban infrastructure and
the environment. It ensures effective management of surface runoff, reduces the urban
heat island effect, and decreases the load on drainage systems. However, its application
requires more careful design, the use of high-quality materials, and regular
maintenance.

Future research can focus on improving the wear resistance of the material, developing

self-cleaning materials, and reducing production costs.
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