
 

Carbon Analysis of Ground 
Stabilisation for Building Roads 
Assessing Environmental Impact and Sustainable Practices in 
Road Construction  

Introduction 
Furlong Ground Stabilisation recognises that Ground stabilisation is an essential process in 
modern road construction, ensuring that the underlying soil provides adequate support for the 
road structure.  

As the UK and specifically the UK Construction Industry strives to move towards Carbon Net 
Zero Carbon 2050, understanding the carbon implications of various ground stabilisation 
techniques has become increasingly important.  

This document provides a comprehensive carbon analysis of ground stabilisation methods 
used for Road Construction with a focus on identifying the main sources of emissions and 
highlighting opportunities for sustainable practices. 

Overview of Ground Stabilisation Methods 
Ground stabilisation involves improving the physical properties of soil to enhance its load-
bearing capacity, reduce settlement, and increase durability. Common methods used by 
Furlong Ground Stabilisation include: 

• Lime stabilisation: Adding quicklime or hydrated lime to clay soils to enhance strength 
and reduce plasticity. 

• Cement stabilisation: Mixing Portland cement into soil to increase compressive 
strength. 

Sources of Carbon Emissions in Ground Stabilisation 
Carbon emissions associated with ground stabilisation for road construction arise from several 
key stages: 

• Material Production: The manufacture of stabilising agents such as lime and cement is 
energy-intensive and releases significant levels of CO₂, mainly from the calcination 
process and fossil fuel consumption. 

• Transportation: Emissions result from transporting raw materials, additives, and 
machinery to and from the construction site. 

• On-site Operations: Construction equipment used in mixing, spreading, and 
compacting stabilisers consumes fuels which contribute to the project's carbon 
footprint. 

• End-of-Life and Maintenance: The durability of stabilised ground affects the frequency 
and scale of future maintenance, influencing long-term emissions. 



 

 

Quantifying Carbon Footprint 
The carbon footprint of ground stabilisation is typically measured in terms of kilograms or 
tonnes of CO₂ equivalent (CO₂e) per kilometre of road constructed. The following factors 
influence the overall emissions: 

• Type and quantity of stabiliser used 
• Soil characteristics and required improvement level 
• Distance from material source to site 
• Efficiency of construction equipment 

For example, cement stabilisation can emit between 0.7 and 1.0 tonnes of CO₂e per tonne of 
cement used, while lime stabilisation emits approximately 0.6 to 0.8 tonnes of CO₂e per tonne 
of lime. Mechanical stabilisation generally results in lower emissions, as it relies primarily on 
physical processes rather than chemical reactions. 

Strategies for Reducing Carbon Emissions 
Furlong Ground Stabilisation seek to minimise the carbon footprint of ground stabilisation in 
road construction, several strategies can be adopted: 

• Material optimisation: Use the minimum effective amount of stabiliser, and select low-
carbon alternatives where possible (e.g., using fly ash, ground granulated blast furnace 
slag, or recycled materials as partial cement replacements). 

• Local sourcing: Procure stabilisers and aggregates from sources close to the 
construction site to reduce transportation emissions. 

• Innovative technologies: Explore the use of geopolymers, bio-based additives, or 
enzyme-based stabilisers, which may offer lower embodied carbon compared to 
traditional materials. 

• Lifecycle assessment (LCA): Incorporate LCA in project planning to identify the most 
sustainable stabilisation method considering both construction and long-term 
maintenance impacts. 

Case Study Example 
On a recent road project in the UK, Furlong Ground Stabilisation replaced 20% of cement with 
GGBS ground granulated blast furnace slag in soil stabilisation which reduced greenhouse gas 
emissions by approximately 15% compared to conventional cement stabilisation. Additionally, 
using locally sourced aggregates cut transportation-related emissions by a further 10%. 

Conclusion 
Ground stabilisation is a critical component of sustainable road construction, but it is also a 
significant source of embodied carbon. By carefully selecting materials, optimising 
construction practices, and embracing innovative technologies, Furlong Ground Stabilisation 
can prove it is possible to substantially reduce the carbon footprint associated with ground 
stabilisation. These efforts contribute to the broader goal of decarbonising the transport 
infrastructure sector and achieving national and international climate targets. 
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