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ABSTRACT:

An important element of Accelerated Pavement Testing (APT) is the selection
of appropriate test tyre(s) to be used for APT testing. By far the majority of full
scale (or scaled) APT devices uses pneumatic rubber tyres. Tyres differ not only
in size, but also in composition stiffness, tyre tread patters, etc. Together with
selected tyre loading scenarios, tyre inflation pressure plays a very important
role and which is often neglected during planning the APT research. The
thinner the flexible surfacing layers or the higher the pavement temperature
within the asphalt surfacing and base layers, the more important the tyre-
pavement interaction becomes. This is so because of the magnitude and non-
uniformity of the tyre-pavement contact within the tyre contact patch,
amongst others. The general (traditional) assumption is that the tyre-
pavement contact is uniformly distributed within the tyre contact patch. A
multitude of studies indicated that it is not only the tyre tread pattern and
surface friction that influences these tyre contact stress patterns, but mainly
the tyre loading/inflation pressure combination. In order to address these
issues, the concept of “tyre fingerprinting” is proposed for APT users. Each tyre
load/inflation pressure combination produces a different contact pattern
inside the contact patch. For example, tyre loadings combined with high
inflation pressure results in peak stresses (higher than inflation pressure) to
develop in the centre portion of the contact patch, where relatively low
inflation pressures combined with relatively high tyre loadings as often used to
accelerate testing during APT research, may result in tyre edge
loading/stresses, also much higher than the tyre inflation pressures. The aim of
this paper is to address and clarify above with respect to selecting the
appropriate tyre loading/inflation pressure levels for flexible pavement
research using APT devices.



