
 

 

Cement Stabilisation 

Introduction to Cement Stabilisation 
Soil is one of the oldest building materials. It has been used for centuries in all parts of the 
world. Ancient temples, fortifications, and pyramids as well as part of the Great Wall of China 
were built with soil. Construction of long lasting, economical flexible pavement structures 
requires subgrade materials with good engineering properties.  

Cement stabilisation is a method used to improve the engineering properties of soil, making it 
more suitable for construction and infrastructure projects. By introducing cement as a 
stabilising agent, this process enhances soil strength, reduces compressibility, and improves 
durability. It is particularly effective in increasing the bearing capacity of foundation soils and 
making them more resistant to adverse conditions such as shrink/swell cycles and freeze/thaw 
effects. 

The Mechanism of Cement Stabilisation 
The Process 
The core principle of cement stabilisation lies in the chemical reaction between cement and the 
soil’s existing minerals. When cement is mixed with water and soil, it undergoes hydration, 
forming cementitious compounds such as calcium silicate and aluminate hydrates. These 
compounds bind soil particles together, creating a stable and durable matrix. 

The hydration process also releases calcium hydroxide (slaked lime), which can interact with 
clay minerals present in the soil. This interaction enhances the bonding strength within the soil 
mixture, further contributing to the stabilisation process. The reaction is effective across a wide 
range of soil types, though challenges may arise with highly organic soils or coarse gravels, 
which may require additional treatments or admixtures. 

 

 

 

 



 

 

 

Primary and Secondary Reactions 
Cement stabilisation involves both primary and secondary chemical reactions: 

• Primary Reactions: These occur immediately upon the addition of water to cement. The 
hydration process forms cementitious materials and increases the pH of the soil, which 
aids in the initial bonding of particles. 

• Secondary Reactions: Over time, the calcium ions from the hydrated cement react with 
clay minerals and other silicates present in the soil. This results in the formation of 
additional cementing compounds, which enhance the soil’s long-term strength and 
durability. 

The overall process creates a highly interconnected matrix that binds soil particles together, 
reducing the potential for movement or deformation under load. 

Applications of Cement Stabilisation 
Road Construction 
Cement stabilisation is commonly used to improve subgrade and base materials in road 
construction. It enhances the load-bearing capacity of the soil, reduces swelling, and provides 
a stable foundation for pavements, ensuring long-term performance. 

 



 

 

Airfield Pavements 
Airfield construction often requires soil with high strength and minimal deformation. Cement 
stabilisation is an effective solution for preparing subgrades for runways and taxiways, where 
durability and resistance to heavy loads are paramount. 

Temporary Applications 
The process can also be used to quickly stabilise soil for temporary roads, piling mats, 
compounds and other infrastructure needs. Its ability to create a trafficable surface within a 
short period is invaluable to project programmes 

Advantages of Cement Stabilisation 
• Improved Strength: Cement-treated soils exhibit significant improvements in 

compressive and tensile strength. 
• Enhanced Durability: Resistance to freeze/thaw cycles and moisture effects makes it 

suitable for diverse environments. 
• Volume Stability: Reduces issues like shrinkage and swelling, ensuring long-term 

structural integrity. 
• Cost-Effectiveness: Utilising locally available soils reduces the need for expensive 

imported materials. 

Limitations and Considerations 
While cement stabilisation offers numerous benefits, its application must be carefully planned. 
Factors such as soil type, cement proportion, and environmental conditions play a significant 
role in determining the success of the process. For example, soils with high organic content may 
not react effectively with cement, requiring additional treatment or alternative stabilisation 
methods. 

Conclusion 
Cement stabilisation is a transformative technique that improves the engineering properties of 
soils, making it a cornerstone of modern construction and infrastructure projects. By leveraging 
the chemical interaction between cement and soil, this method provides enhanced strength, 
stability, and durability. When applied with quality and with proper technical oversight, cement 
stabilisation contributes significantly to the creation of resilient and sustainable infrastructure. 

 


