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ABSTRACT

The ballast layer is one of the most important components of the ballasted track, which is
composed of natural crushed rock materials. The construction of new ballasted tracks and
maintenance operations of existing railway tracks increase the need for ballast. Therefore,
finding alternative materials for rock ballast would be essential for the protection of the
environment. Steel slag, as aby-product of the steel production process, isone of the aternative
materials to natura rock ballast. In this study, the behavior of steel slag ballast has been
compared with limestone ballast, using large-scaletriaxial tests. Theresults show that limestone
ballast has a higher shear modulus and resilient modulus. The allowable speed and axia load
for ballasted trackswith slag ballast is higher than that of limestone ballast. The allowable cyclic
stress and threshold strain of progressive deformations for slag ballast are about 200 kPa and
0.025%, respectively, and these values are about 160 kPa and 0.02% for limestone ballast,
respectively. Slag ballast has a higher maximum static deviator stressand ahigher friction angle
compared to limestone ballast. Slag aggregates also resulted in higher abrasion and breakage
resistance than limestone aggregates.

Keywords: Slag Ballast, Limestone Ballast, Large-Scale Triaxial Test, Cyclic Behavior,
Post-Cyclic Monotonic Behavior
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