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Inhibitory Effect of Tire-Derived Aggregates on the
Degradation of Steel Slag Ballast

ZHANG Fuguang"?, WANG Zhaoyang®, HU Ruiqi*,
HE Zhiyong”, FENG Huaiping'*

(1. Key Laboratory of Roads and Railway Engineering Safety Control, Ministry of Education,
Shijiazhuang Tiedao University, Shijiazhuang Heber 050043, China;
2. School of Civil Engineering, Shijiazhuang Tiedao University, Shijiazhuang Hebei 050043, China)

Abstract: Given the limited research on the effect of Tire-Derived Aggregate (TDA) on Steel Slag Ballast
(SSB) degradation, this study employed the Los Angeles Abrasion (LAA) test to examine the mechanism of
varying TDA content on SSB degradation. First, the LAA ratio, fouling index, and breakage ratio were used
to analyze the effect of TDA content on degradation of SSB. Furthermore, the two-dimensional graphic
information of SSB with different TDA contents before and after LAA tests was processed, and then the
variation of geometric characteristics, such as surface texture and angularity of SSB, were determined to study
the degradation mechanism of SSB with different TDA contents at the micro-scale. The results show that when
the TDA content increases from 0% to 10%, both the LAA ratio and fouling index of SSB decrease rapidly (by
33.1% and 37.4%, respectively); when it increases from 10% to 20%, the LAA ratio and fouling index show
only slight reductions (by 8. 5% and 8. 6%, respectively). In contrast, the breakage ratio consistently exhibits a
linear decreasing trend, with an average reduction of 17. 7%, indicating that increasing TDA content improved
the anti-deterioration of SSB. At the micro-scale, the incorporation of TDA enhances the retention of
microscopic angularity and roughness of steel slag particles by dissipating impact energy and reducing stress
concentration, which is macroscopically manifested as a decreases in LAA loss, fouling index, and breakage

ratio, indicating an improvement in anti-degradation performance.

Key words: Steel Slag Ballast (SSB); Tire-Derived Aggregate (TDA); Slag ballast degradation; Macro-micro
correlation; Los Angeles Abrasion (LAA) test; Image analysis
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