
Geotextile Specification for Highway 

Applications: A Professional Guide 

Geotextiles have become an integral component in modern highway 

construction due to their ability to enhance structural stability, 

improve drainage, and prevent soil erosion. For highway applications, 

selecting the right geotextile specification is crucial to ensuring 

long-term performance and cost efficiency. This guide explores the 

technical specifications, roles, and best practices for using 

geotextiles in highway construction. 

 

What Are Geotextiles? 

Geotextiles are synthetic permeable fabrics designed to perform 

specific engineering functions when incorporated into soil or 

aggregate layers. Typically made from polypropylene or polyester, 

geotextiles serve as separators, reinforcers, filters, or drainage 

aids in highway construction. 

 

Key Roles of Geotextiles in Highway Applications 

1. Separation: 

o Prevents mixing of subgrade soil and aggregate layers, 

preserving the integrity of each layer. 

o Enhances load distribution and prevents rutting and 

structural degradation. 

2. Reinforcement: 

o Improves load-bearing capacity by providing tensile 

strength to weak subgrades. 

o Distributes traffic loads uniformly, reducing localized 

deformation. 

3. Filtration: 

o Allows water to pass through while retaining fine 

particles, preventing clogging and soil loss. 

o Essential in managing water flow beneath highways. 



4. Drainage: 

o Facilitates the movement of water away from the highway 

structure, reducing hydrostatic pressure. 

o Prevents water accumulation that could compromise 

structural stability. 

 

Specifications for Geotextiles in Highway Construction 

The selection of geotextiles depends on the project’s requirements, 

including traffic load, soil conditions, and environmental factors. 

Below are the critical specifications to consider: 

Property Specification Range 
Testing 

Standard 

Material 
Polypropylene (PP) or Polyester 

(PET) 

ISO 10318, ASTM 

D4759 

Tensile 

Strength 

≥ 25 kN/m for light traffic, ≥ 50 

kN/m for heavy traffic 

ASTM D4595, EN 

ISO 10319 

Elongation ≤ 50% at break ASTM D4632 

Permeability k ≥ 10⁻⁴ m/s ASTM D4491 

Puncture 

Resistance 
≥ 500 N ASTM D4833 

Aperture Size 
75-150 microns (depending on soil 

type) 
ASTM D4751 

UV Resistance 
Retains 70%-80% strength after 500 

hours of UV exposure 
ASTM D4355 

 

Types of Geotextiles for Highway Use 

1. Woven Geotextiles: 

o High tensile strength. 

o Ideal for separation and reinforcement in load-bearing 

applications. 

o Commonly used in weak subgrades with high traffic loads. 

2. Non-Woven Geotextiles: 

o Superior filtration and drainage properties. 

o Used in water management systems and as a filter layer. 

o Suitable for low to moderate traffic conditions. 



3. Composite Geotextiles: 

o Combines woven and non-woven properties for 

multifunctional use. 

o Ideal for complex highway projects requiring both 

reinforcement and filtration. 

 

Application Scenarios in Highway Construction 

1. Subgrade Stabilization: 

o Geotextiles are placed between the subgrade and aggregate 

base to prevent mixing and improve stability. 

2. Pavement Reinforcement: 

o Used beneath asphalt layers to reduce reflective cracking 

and extend pavement lifespan. 

3. Drainage Systems: 

o Installed along embankments or subgrades to facilitate 

water drainage, reducing hydrostatic pressure. 

4. Erosion Control: 

o Prevents soil erosion on slopes or embankments adjacent 

to highways. 

 

Benefits of Using Geotextiles in Highways 

• Improved Longevity: Reduces maintenance costs by extending the 

service life of highways. 

• Enhanced Load Distribution: Minimizes rutting and structural 

deformation under heavy traffic. 

• Cost Efficiency: Reduces the need for thick aggregate layers, 

saving material costs. 

• Environmental Sustainability: Mitigates erosion and supports 

better water management. 

 

Design Considerations 

1. Soil Compatibility: 



o Choose geotextiles with appropriate permeability and 

filtration properties based on soil conditions. 

2. Traffic Load: 

o Higher tensile strength geotextiles are required for 

highways with heavy traffic loads. 

3. Environmental Factors: 

o UV-resistant geotextiles are necessary for applications 

exposed to prolonged sunlight. 

o Chemical resistance may be needed in environments with 

high soil acidity or alkalinity. 

4. Installation Best Practices: 

o Ensure proper anchoring to prevent displacement during 

installation. 

o Overlap geotextiles (minimum of 300 mm) to maintain 

continuity and effectiveness. 

 

Standards and Testing 

Geotextiles used in highway applications must comply with 

international standards such as: 

• ASTM D4759: Standard for geotextile sampling and testing. 

• EN ISO 10319: Test methods for tensile strength. 

• ASTM D4491: Standards for permeability testing. 

 

Conclusion 

Geotextiles play a critical role in modern highway construction, 

offering unmatched benefits in stability, drainage, and longevity. 

Understanding and selecting the correct geotextile specifications is 

vital for achieving optimal performance. By adhering to project 

requirements, testing standards, and best practices, highway 

engineers can ensure the successful implementation of geotextiles in 

their projects. 

For more information on geotextile specifications and sourcing, 

consult industry experts or trusted manufacturers to ensure high-

quality materials tailored to your specific needs. 



 


