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The utilization of geogrids used to ballast rein-
forcement has been widely investigated by rese-
archers in the technical literature. This technique
aims to enhance the load-bearing capacity of
ballast while mitigating its degradation by minimi-
zing breakage and settlement. This research pro-
poses a novel approach to enhancing ballast shear
behaviour in a large-scale direct shear test through
the use of geogrids composed of waste tire strips,
referred to as ‘geo-scraps’. In this study, the geo-
-scrap performance on ballast shear reinforcing
was investigated to find the best laying depth in
the ballast layer and the optimum aperture size of
grids. To this aim, the geo-scraps were positioned
at four different depths of the ballast (6, 12, 18, and
24 cm) and then the shear tests were carried out on
geo-scraps with three different aperture sizes (5 cm
x5cm, 10 cm x 10 cm, and 25 cm x 25 cm). All the
large-scale shear tests were conducted under nor-
mal stresses of 50, 100, and 150 kPa. The findings
of laboratory tests indicate that the 5 cm x 5 cm
aperture positioned 12 cm from the bottom of the
box yields the most desirable results for the ballast
in terms of enhancing shear strength, augmenting
the internal friction angle, and reducing the dila-
tancy angle. Compared to the non-reinforced (NR)
state, the shear strength and internal friction angle
experienced respective increases of 20% and 7%,
while the dilatancy angle decreased by 30%. These
outcomes show that the geo-scraps appropriately
reinforced the ballast in terms of shear behaviour.
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Utilizing the ballast layer with more durable and
stable characteristics can help avoid signifcant ex-
penses due to decreased maintenance eforts. Stren-
gthening the ballast layer with diferent types of
reinforcements or substituting the stone aggregates
with the appropriate granular materials could po-
tentially help to achieve this goal by reducing the
ballast deterioration. One of the exquisite and most
efective solutions to eliminate these challenges is
to use waste materials such as steel slag aggregates
and useless tires. Utilizing these waste materials in
the ballasted railway track will contribute to sustai-
nable development, an eco-friendly system, and
green infrastructure. So in a state-of-the-art insi-
ghtful, the ballast aggregates, including a mixture
of steel slag and stone aggregates, are reinforced
with a novel kind of geo-grid made of waste tire
strips known as geo-scraps. This laboratory rese-
arch tried to explain the shear strength behavior of
the introduced mixing slag-stone ballast reinforced
with tire geo-scrap. To achieve this goal, a series of
large-scale direct shear tests were performed on the
ballast which is reinforced by tire geo-scrap and
included various combinations of slag and stone
aggregates. The concluded results indicate that the
optimal mixing ratio is attained by a combination
of 75% slag and 25% stone aggregates which is re-
inforced by tire geo-scrap at a placing level of 120
mm. In this case, the shear strength, internal fricti-
on angle, vertical displacement, and dilatancy an-
gle of stone—slag ballast reinforced with geo-scra-
ps exhibited average changes 0f+28%,+9%,—28%,
and—15%, respectively.
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