
• Influence of water content

• Increasing test temperatures

• Relationship between various types of tests 

Water content

Introduction

Preliminary results (Dry – 2PB – CFT) 

Test temperature

Mixtures

Type of tests

Mode of tests

Temperature comparison GB3 70/100 
10°C & 20°C

GB3 70/100 (Tmix = 163°C) GB3 Bio binder (Tmix = 131°C)

Binder
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Bio binder 99 89.0

RAP 11 73.8
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RAP 11 73.8

Binder mix 33 58
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▪ Dry: reference condition in laboratory

▪ Saturated: saturation protocol EN 12697-12 

▪ 10°C – reference temperature EN 12697-24

▪ Increased temperatures 15°C 20°C 30°C

Tension-compression (T/C)

Four-point bending (4PB) Two-point bending (2PB)

Material comparison at 10°C 

GB3 70/100 & Bio binder

Fatigue test with rest periods (FTRP)

Conventional fatigue tests (CFT)

160 µm/m 

130 µm/m 

100 µm/m 

ε6
4.5

5.0

5.5

6.0

6.5

7.0

7.5

1.8 1.9 2.0 2.1 2.2 2.3

Lo
g

 (
N

f)

Log (ε)

GB3 70/100

GB3 Bio binder

160 µm/m 

130 µm/m 

100 µm/m 

70 µm/m 

10 °C

20 °C

Nf10°C < Nf20°C

100 µm/m 

100 µm/m

130 µm/m

160 µm/m

10 °C

20 °C

Base results 
GB3 70/100 - 10°C

1/b
1

100 µm/m 
|E*|0

|E*|F

φ F

?

• Initial complex modulus test

• Fatigue lag 100 000 cycles 10Hz

• 48 h rest period

• Short complex modulus test in specific

times
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Future work
• Fatigue tests with rest periods

• Quantify biasing effects in different test temperatures

• Fatigue model for bituminous materials 

This project has received funding from the European Union’s Horizon Europe research and innovation programme

Study the impact of temperature and water content on fatigue resistance of road

infrastructures:

▪ Characterize experimentally the influence of temperature, water content, materials

and types of tests on fatigue performances.

▪ Compare the performance of a control hot mix asphalt (HMA) and a warm mix

asphalt (WMA) including a Bio binder with vegetal raw materials

▪ Quantify and isolate at different temperatures biasing effects during fatigue tests.

▪ Develop a fatigue model for bituminous materials with climatic conditions

Experimental plan - variables
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FatigueClimate change

Temperature: increase due to 

global warming

Water content: variation in 

precipitation regimes 

Long-term shifts in temperatures 

and weather patterns 
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