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ABSTRACT

Measuring the strength of asteroidal materials is important for developing mitigation strategies for potential Earth impactors and for understanding properties of in situ materials on asteroids during human and robotic exploration. Few measurements of meteorite strength have been undertaken due to the destructive nature of laboratory strength tests. As such, modeling parameters used in asteroid disruption models primarily leverage data from terrestrial analogs (e.g., basalt and concrete), or from studies limited to single specimens of meteorites. This paucity of meteorite strength measurements leaves open questions pertaining to the statistical variation of meteorite strength, adding uncertainty to the extrapolated strength at asteroid scales. 

We are undertaking repeated destructive measurements of representative meteorites typical of common asteroids in near Earth orbit. We have shown that the derived Weibull distribution projected to meter scales, overlaps the strengths determined from asteroidal airbursts and can be used to predict properties up to the 100-m scale (Cotto-Figueroa et al., 2016, Icarus, Vol. 277, pp. 73-77).  Here, we present the derived scale-dependence of the Aba Panu meteorite, which is an L3 ordinary chondrite that fell in 2018 over the Nigerian state of Oyo. The implication is that Aba Panu meteorites are more homogeneous than the Allende and Tamdakht meteorites, exhibiting therefore greater extrapolated strength at larger scales.  We also explore how the variability in Weibull parameter might be reflected in asteroid disruption behavior and breakup heights, using results from theory and modeling.  Together, this integrated study will improve our understanding of the typical asteroid material and is a step towards understanding the disruption behavior of meteors and asteroids.
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