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Climate-related changes

Source: IPCC: Climate Change 2007 - Synthesis Report. 



IPCC Emission Scenario

A1B
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Thermal prediction simulations for asphalt pavements
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Thermal prediction simulations for asphalt pavements

-1%

0%

1%

2%

3%

4%

5%

6%

2010 
2024

2014 
2028

2018 
2032

2022 
2036

2026 
2040

2030 
2044

2034 
2048

2038 
2052

2042 
2056

2046 
2060

2050 
2064

2054 
2068

C
h

a
n

g
e

 o
f 

fr
e

q
u

e
n

c
y

Period

A1B | run1 | VAR2 (REF) A1B | run2 | VAR2 (REF)

from
to

Predicted 

absolute 

changes of 

15-years 

mean 

frequencies 

for T > 15°C 

related to the 

mean 

frequencies of 

the period 

1980-2009.



IMPACT OF CLIMATE CHANGE ON RUTTING

Thermal prediction simulations for asphalt pavements
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Simulation and prediction of rutting development

determination of impuls creep

curves using triaxial test results
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Simulation and prediction of rutting development

B)1Nln(A 

ε = permanent strains [‰]

N = number of load cycles [-] 

A, B = material parameters [-]
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Model calculation 

Median; Box: 25%-75%; Whisker: 2,5%-97,5%
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Model calculation 
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Conclusions

• One of the most frequently occurring damage is permanent 

deformation of pavement surface as a result of the deformation of 

individual layers

• It is most likely, that the climate will be changed in this century 

• It is also most likely, that the rut formation will be significant 

increase in consequence of changing thermal condition in asphalt 

pavement structures 

•The extent of the permanent deformations of asphalt pavements 

can be affected significantly influencing thermo-physical material 

properties specifically
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Thank you very much for your attention 

and interest !


