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Mode I or tensile type crack growth is one of the main failure modes in roads
and the surface of overlays especially for cold regions. Fracture toughness (Kic)
is a suitable index for ranking and investigating the performance of the asphalt
materials against low-temperature mode I cracking. This index is often
determined experimentally by means of valid and reliable experimental and
laboratory methods. In this regard, the Semi-Circular-Bend (SCB) sample is
among the most common specimens and techniques for determining mode 1
fracture toughness of asphalt concrete materials. Hence, in the current
research, the SCB shape samples made of hot mix asphalt (HMA) material
containing 3% and 5% steel slag powder as filler is tested at two low-
temperatures of -12 °C and -24 °C. Results showed that mode I fracture
toughness value for the tested HMA mixtures can increase up to 45%
compared to the control mixture (i.e. the mixture without slag filler). Also,
decreasing the test temperature can increase significantly the fracture
toughness value because of increasing the stiffness of binder material. The
fracture load in the tested SCB samples was increased by increasing the sample
thickness, but the Kj. value was nearly independent from the thickness of the
SCB discs.
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