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ABSTRACT

Stone Mastic Asphalt (SMA) is a durable and high-performance road surfacing material widely used in
road construction due to its exceptional rutting resistance, long-term durability, and noise-reducing
properties. This report discusses the composition, benefits, challenges, and potential applications of
SMA, highlighting its role in modern infrastructure. SMA’s unique mix design, comprising a course
aggregate skeleton, rich binder content, and stabilizing additives, makes it a preferred choice for heavy-
traffic roads and extreme climate conditions.

Keywords: Asphalt, Road Pavement, Stone Mastic Asphalt.

Introduction

Stone Mastic Asphalt was first developed in Germany in the 1960s to address issues of rutting and
deformation caused by heavy vehicle loads. Its success in Europe led to its adoption worldwide. The
unique design of SMA involves a gap-graded aggregate structure, where coarse aggregates provide
strength, and high binder content enhances flexibility and durability. Stabilizing additives such as
cellulose or mineral fibers prevent binder drainage during mixing and laying. SMA has become a
popular choice for highways, urban roads, and airports, offering long-term performance and reduced
maintenance costs.

Main Part:
Composition of SMA.:

Coarse Aggregates: Form the skeleton structure, providing load-bearing capacity and resistance to
deformation.

Fine Aggregates and Filler: Fill voids between coarse aggregates, ensuring a tight and durable mix.

Binder: Bitumen is used to bind aggregates together. Polymer-modified bitumen is often preferred for
enhanced performance.

Stabilizers: Cellulose or mineral fibers prevent binder drainage and improve mix stability during
transport and application.
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Figure 1. Composition of SMA
Advantages of SMA:
Durability: Long-lasting performance with reduced maintenance frequency.
Rutting Resistance: High stability under heavy traffic and high temperatures.
Noise Reduction: Reduces tire-road noise due to its surface texture.

Weather Adaptability: Performs well in both hot and cold climates, with resistance to thermal cracking
and weather-related damage.

Sustainability: Allows incorporation of recycled materials such as reclaimed asphalt pavement (RAP)
or rubber.
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Figure 2. Stone mastic asphalt (SMA) advantages.
Challenges in SMA Implementation
Cost: Initial costs are higher due to higher binder content and stabilizer additives.

Specialized Equipment: Requires advanced machinery and trained personnel for proper mixing,
transportation, and laying.

Drainage Management: Proper design is needed to ensure drainage and prevent water damage.
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Figure 3. Stone mastic asphalt (SMA).
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Applications of SMA

Highways and Expressways: Handles heavy traffic and load stresses effectively.

Urban Roads: Provides a quieter and smoother ride quality.

Airports and Industrial Roads: Suitable for areas exposed to extreme loads and stresses.

Bridge Decks: Resistant to cracking under dynamic loads.

Figure 4. Stability in SMA mix

Conclusion

Stone Mastic Asphalt represents a significant advancement in road construction technology, offering
superior performance compared to traditional asphalt mixtures. Its unique design makes it ideal for
demanding applications such as highways and airports, where durability and resistance to deformation
are critical. Although SMA involves higher initial costs and requires specialized handling, its long-term
benefits in terms of durability, safety, and sustainability outweigh these challenges. As infrastructure
development increasingly emphasizes longevity and environmental responsibility, SMA is poised to
play a central role in modern road construction.

It is important to use this type of product in the construction of road networks in Georgia. This
technology will improve and simplify the construction process. It will also significantly affect financial
costs, which will allow us to direct the saved finances to the implementation of other infrastructure
projects.
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