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Estimating tire-road friction is a complex process that depends on various factors. Friction 

between a tire and the road surface is crucial for vehicle stability and control. It can be influenced by 

several variables: 

1. Road Surface Type: The type of road surface significantly affects tire-road friction. Different 

materials like asphalt, concrete, gravel, and dirt have varying friction coefficients. Asphalt 

typically provides good friction, while wet or icy surfaces reduce it. 

2. Weather Conditions: Weather conditions play a critical role in tire-road friction. Rain, snow, 

ice, and even fog can reduce friction levels. Water and ice on the road can make it slippery. 

3. Tire Type and Condition: The design and condition of the tires on a vehicle are important. 

Tires with good tread and designed for specific weather conditions (e.g., snow tires) will 

provide better grip. Worn-out tires with low tread depth have reduced friction. 

4. Vehicle Load: The weight of the vehicle and its distribution can affect friction. Heavier 

vehicles may provide more friction, but overloading can reduce it. 

5. Speed: Friction can vary with speed. Higher speeds may reduce friction, especially in wet 

conditions, due to hydroplaning. 

6. Road Geometry: The road's curvature and gradient can impact friction. Sharp turns and steep 

inclines may reduce grip. 

7. Braking and Acceleration: Hard braking or rapid acceleration can alter the friction between 

the tires and the road. 

8. Surface Contaminants: Debris, oil, sand, or other contaminants on the road can reduce 

friction. 

9. Tire Pressure: Under-inflated or over-inflated tires can affect friction levels. 

 

To estimate tire-road friction, engineers and researchers often use specialized equipment and 

conduct experiments under controlled conditions. Some common methods include: 

1. Pavement Friction Testing: Devices like the British Pendulum Tester or the Dynamic 

Friction Tester measure pavement friction coefficients under various conditions. 

2. Skid Resistance Testing: This involves measuring the distance a vehicle skids when the 

brakes are applied at a specific speed. This test provides an indication of road surface friction. 

3. Surface Texture Analysis: Road surface texture, including macrotexture and microtexture, 

can influence friction. Instruments like the Circular Texture Meter (CTM) measure these 

parameters. 
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4. Simulation and Modeling: Computer simulations and mathematical models can estimate 

friction based on various factors, including road surface type, tire characteristics, and weather 

conditions. 

 


