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Initial engineering properties of materials (bitumen, granulates and filler) as well as mechanical
and environmental conditions govern the behaviour of asphalt pavements in service. To enable
pavements to accommodate increasing traffic intensity and axle loads in varying climate
environments, high quality bitumen is now required. Special binders are also needed for other
applications, such as bridges and airport runways. These examples suggest the necessity of
bitumen modification. A few modification methods have been developed, mainly air blowing and
polymer modification: polymer as SBS or EVA elastomer are today extensively used despite cost
and processing conditions problems.

This presentation discusses the performance of high grade bituminous binders modified via a
chemical way (polyphosphoric acid), a physical way (elastomeric polymers), and combinations
thereof, and their performance in asphalt mixtures in subsequent laboratory evaluation as
moisture and rutting resistance. Chemical modification of bitumen is another way to improve
asphalt binders properties: with polyphosphoric acid, an increase of one to two classification
grades ('pene’ grade) is obtained at a low addition content (< 2 %); in combination with polymer, it
is possible to obtain same performances at a lower content of polymer. The rheological and
ageing properties of asphalt binder containing different amounts of polyphosphoric acid, alone or
in combination with a polymer, are studied using dynamical mechanical analysis, creep test and
conventional methods. High temperature stiffness is increased with improved behaviour at low
temperature. The impact of this chemical modification on short and long term ageing of
bituminous binders is observed using the Rotating Cylinder Ageing Test (RCAT): polyphosphoric
acid modification doesn’t induce any oxidation phenomena or accelerated ageing of the bitumen.
The chemical modification through polyphosphoric acid based additives allows a reduction and
even the suppression of polymer as well as good antistrip effects similar to antistrip additives.
Relationship between modified binders and asphalt mixtures properties are discussed.
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