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ABSTRACT

State of the art of pavement design uses  a mechanistic-empirical
approach, which relates maximum  tensile strain in the asphalt
layer of the untracked pavement to fatigue life.  Research, has
been done for many  years to develop this relationship in the
laboratory and calibrated it to field data. This method has been
useful for pavement design, however the relationship is not
mechanistically related to material properties. Fracture
mechanics relates repetition of stress intensity factors, tit&al
properties to crack propagation rate. Fatigue life is obtained
from the integration of crack propagation rate  over the pavement

thickness.
This research demonstrated that analysis of cracked pavement

requires n three-dimensional model with friction interface at both
the boundaries between the surface and the base course, and the,

hvo  crack surfaces. Mode I stress intensity factor increases with
crack length, until it reach& a peak value. Beyond this point, the
stress intensity factor starts declining. It depends on pavement
structure, sometimes it finally becomes zero for c/h,  less than
90% Mode II stren  intensity factor grows similar to mode I,
howetier  it never drops to zero.

The analysis of state of stress of the untracked poeion  of the
pavement shows that yielding occurs on small area around the
crack tip. This condition approves the uses  linear elastic fracture
metihanics  for asphalt concrete. In the fatigue life analysis, three
different traffic load positions must be considered, i.e.,
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