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Results: Days of winter service life. Computer modelling 
results  of winter damage of extracted lab tested actual road 
binders and  formulated aged binders at -10 °C (average 
temperatures and a day and night variation of 6 °C).

Winter-damage in Porous Asphalt 
Designing a binder solution using KratonTM polymers

A Delft University of Technology study concluded that two 
factors are critical to prevent winter damage:

 � Limited binder stiffness at low temperature, particularly  
  after ageing;

 � Binder stress relaxation at these low temperatures.

A few cold winter nights can cause years’ worth of ravelling 
damage to a road when stresses due to traffic loads and day to 
night temperature variations reach the binder’s breaking point. 

Mortars of long-lasting, porous asphalt roads were compared 
in the lab to those from early-failure roads. A Finite Element 
model, that predicted the asphalt mix response based on the 
mortar properties, confirmed actual road performance and 
generated these conclusions.

Delft University of Technology in The Netherlands and Kraton 
Performance Polymers, Inc., headquartered in the USA, used 
proven knowledge of SBS polymers to tune and enhance the 
binder’s visco-elastic properties over a wide temperature range 
to formulate a superior, winter-damage resistant binder.  Delft 
University of Technology aged and tested four different Kraton 
binders and modelled their winter performance, all showing a 
dramatic improvement in particular in ravelling resistance. The 
Kraton polymer modified binders demonstrated exceptional 
performance in the winter and equal  performance under 
summer conditions. 

Highly modified binders for porous asphalt have a 20 year 
track record of durability in Japan with SBS levels typically at 
8%, but as high as 11% in the coldest parts of the country. This 
evaluation reinforces that experience and highlights how to 
optimize formulations to eliminate winter ravelling damage.  

Mortar Testing: Material Response parameters, obtained from 
Dynamic Mechanical Analysis [C] on mortar [A] samples [B], 
were used as an input for the Finite Element Model.

Porous Asphalt Modeling: Modelling of a pavement under 
dynamic loading.
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Force Ductility [25 °C] measurements showing the dramatic difference in cohesive 
strength and resilience between unmodified binder and Kraton hard (100 pen base) and 
soft (300 pen base) binders.
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Binders with exceptional breaking energy
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Kraton polymer based winter damage resistant binders do not compromise on high 
temperature performance.
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Excellent high temperature performance

Kraton Corporation (NYSE:KRA)
For more information, visit our website at www.kraton.com or email info@kraton.com.

Legl Disclaimer

Kraton Corporation and all of its affiliates, including Kraton Chemical, believe the information set forth herein to be true and accurate, but any recommendations, 
presentations, statements or suggestions that may be made are without any warranty or guarantee whatsoever, and shall establish no legal duty on the part of 
any Kraton affiliated entity. The legal responsibilities of any Kraton affiliate with respect to the products described herein are limited to those set forth in Kraton’s 
Conditions of Sale or any effective sales contract. NOTE TO USER: by ordering/receiving Kraton product you accept the Kraton Conditions of Sale applicable in the 
region. All other terms are rejected. Kraton does not warrant that the products described herein are suitable for any particular uses, including, without limitation, 
cosmetics and/or medical uses. Persons using the products must rely on their own independent technical and legal judgment, and must conduct their own 
studies, registrations, and other related activities, to establish the safety and efficacy of their end products incorporating any Kraton products for any application. 
Nothing set forth herein shall be construed as a recommendation to use any Kraton product in any specific application or in conflict with any existing patent rights. 
Kraton reserves the right to withdraw any product from commercial availability and to make any changes to any existing commercial or developmental product. 
Kraton expressly disclaims, on behalf of all Kraton affiliates, any and all liability for any damages or injuries arising out of any activities relating to the use of any 
information set forth in this publication, or the use of any Kraton products.

*KRATON and the Kraton logo are either trademarks or registered trademarks of Kraton Corporation, or its subsidiaries or affiliates, in one or more, but not all 
countries.
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Varying performance of porous asphalt roads

Minimal damage after 
15 years

Severe winter damage after 
6 years


