
White Paper: Mechanical Concrete - A Revolutionary Approach to Road Construction 

 

1. Introduction 

The construction and maintenance of roads are critical aspects of infrastructure development. 
Traditional methods of road construction often involve extensive use of aggregates, binders, and 
various construction techniques that can be costly, time-consuming, and resource-intensive. In 
response to these challenges, Mechanical Concrete offers a novel and innovative solution that 
enhances the strength, durability, and sustainability of roadways. 

Mechanical Concrete is a patented technology that uses scrap tires to create a composite 
structure for roadbeds, reducing the reliance on traditional aggregates and enhancing the overall 
performance of roads. This white paper explores the concept, benefits, applications, and 
environmental impact of Mechanical Concrete, highlighting its potential to revolutionize the field of 
civil engineering and road construction. 

 

2. The Concept of Mechanical Concrete 

Mechanical Concrete is a ground-breaking construction material developed by Dr. Samuel G. 
Bonasso,  former Secretary of West Virginia Department of Transportation and Deputy 
Administrator of Research and Innovative Technology under President George W. Bush. The 
concept revolves around using a cylindrical geocell structure created from waste tires. These 
geocells are filled with crushed stone or other aggregate materials, providing a strong, stable, and 
sustainable foundation for roads and other infrastructure projects. 

The core idea is to harness the inherent strength of the cylindrical shape, which distributes loads 
more evenly and reduces the need for traditional, more expensive road bases.  By confining the 
aggregates within the geocells, Mechanical Concrete significantly improves load-bearing capacity 
and reduces lateral displacement, leading to more durable and long-lasting road surfaces. 

 

3. Advantages of Mechanical Concrete 

3.1 Enhanced Strength and Durability 

Mechanical Concrete offers superior strength and durability compared to traditional road 
construction methods. The confinement provided by the geocell structure reduces aggregate 
movement, leading to less deformation and rutting under heavy loads. This results in roads that can 
withstand higher traffic volumes and extreme weather conditions with minimal maintenance. 

3.2 Cost-Effective Construction 

The use of waste tires as the primary material for the geocells significantly reduces the cost of 
construction materials. Additionally, the ability to use locally available aggregates further lower 
construction costs. Mechanical Concrete also simplifies the construction process, leading to faster 
project completion and reduced labor costs. 



3.3 Environmental Sustainability 

Mechanical Concrete is an environmentally friendly solution that addresses the issue of waste tire 
disposal, a significant environmental challenge worldwide. By repurposing waste tires into geocells, 
this technology reduces landfill waste and lowers the carbon footprint associated with traditional 
road construction methods. The use of recycled materials and the long-lasting nature of 
Mechanical Concrete also contribute to sustainability. 

3.4 Versatility in Applications 

Mechanical Concrete is highly versatile and can be used in various civil engineering applications 
beyond road construction. It is suitable for retaining walls, embankments, foundations, and other 
load-bearing structures. The adaptability of Mechanical Concrete to different soil conditions and 
project requirements makes it a valuable tool for engineers. 

 

4. Applications of Mechanical Concrete 

4.1 Road Construction 

Mechanical Concrete is particularly well-suited for road construction, especially in areas with poor 
soil conditions or heavy traffic loads. It provides a stable foundation that can support both paved 
and unpaved roads, making it ideal for rural and urban infrastructure development. 

4.2 Retaining Walls 

The strength and stability of Mechanical Concrete make it an excellent choice for constructing 
retaining walls. The geocell structure can withstand significant lateral forces, making it ideal for 
supporting slopes, embankments, and other structures that require retaining walls. 

4.3 Foundations 

Mechanical Concrete can be used to create strong and durable foundations for parking lots, 
bridges, and other infrastructure projects. Its ability to distribute loads evenly reduces the risk of 
settlement and improves the overall stability of the structure. 

4.4 Erosion Control 

Mechanical Concrete is also effective in erosion control applications. The geocell structure can be 
used to stabilize slopes, riverbanks, and coastal areas, preventing soil erosion and protecting 
valuable land resources. 

 

5. Environmental Impact 

One of the most significant benefits of Mechanical Concrete is its positive environmental impact. 
The technology addresses the issue of waste tire disposal, which is a major environmental concern 
due to the non-biodegradable nature of tires. By repurposing these waste materials into a valuable 



construction resource, Mechanical Concrete contributes to waste reduction and promotes 
sustainable development. 

Moreover, the longevity and durability of Mechanical Concrete also mean fewer resources are 
required for maintenance and repairs, further enhancing its environmental credentials. 

 

 

6. Conclusion 

Mechanical Concrete represents a transformative approach to road construction and civil 
engineering. Its innovative use of waste materials, enhanced strength and durability, cost-
effectiveness, and environmental benefits make it a compelling alternative to traditional 
construction methods. As the world continues to seek sustainable and efficient solutions for 
infrastructure development, Mechanical Concrete stands out as a technology with the potential to 
reshape the future of construction. 

By embracing Mechanical Concrete, engineers, policymakers, and construction professionals can 
contribute to a more sustainable, resilient, and cost-effective infrastructure landscape. The 
technology's versatility and proven effectiveness across various applications underscore its 
potential to become a cornerstone of modern civil engineering practices. 

 

This white paper serves as an introduction to Mechanical Concrete, its benefits, and its potential 
applications. For further details or inquiries, please contact 3rd Rock Renewables. 

 


