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Response to Discussion:

The authors appreciate the comments made by the Discusser, and for providing an opportunity
to further clarify the effect of volumetric expansion of steel furnace slag on the waste matrix,

as elaborated below:

The authors have developed a synthetic energy absorbing layer for subballast by optimizing
the SFS+CW+RC mixtures, and the property of this matrix has been published earlier by
Indraratna et al. (2018). The main detrimental factor of steel furnace slag (SFS) is its volume
expansion that can cause damage to infrastructure. Therefore, when optimizing SFS+CW+RC
mixtures to serve as subballast, the swell pressure must be considered as one of a key parameter.
The blending ratio of SFS:CW which governs the shear strength and the swelling characteristic
was optimized to be 7:3 based on the test results including the friction angle and swell pressure
(Indraratna et al. 2018). It was found that for the blending ratio SFS:CW=7:3, this matrix had

less volumetric expansion while maintaining sufficient shear strength.
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The influence of RC content (R;,, %) on the expansive characteristics of the waste matrix was
also investigated by the authors, as presented in Fig.1. The swell pressure test results show that
the addition of RC can reduce the swell pressure (Ps,;;). This is attributed to the volumetric
expansion generated by SFS that is partially counteracted when the RC particles deform
(compress). Moreover, when R, > 10, the reduction in Py, is marginal, and the swell
pressure of the waste matrix is significantly less than the minimum vertical stress on the
subballast, see Fig.1 (Trani and Indraratna 2010; Indraratna et al. 2011). Therefore, the vertical

expansion of SFS will not be able to cause any structural damage to concrete cross ties.

The authors agree with the possibility that the swell pressure of SFS may reduce the effective
confining pressure working on the subballast layer and induce more lateral displacement.
However, the confining pressure for subballast layer that mainly generates from the shoulder
ballast is < 40 kPa (Indraratna et al. 2011) which is greater than Pi,,.;; of the waste matrix

having R;, = 10%. Therefore, the swelling of the waste matrix would not be a major concern.

It is important to note that the swell pressure tested by the authors may not necessarily
applicable to all types of SFS, as the geotechnical properties of this waste material can vary
significantly according to their original source and manufacturing process (Chiaro et al. 2013).
Therefore, when including SFS into the waste mixtures, the swell pressure of the matrix needs

to be examined carefully.
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Figure list

Fig.1 Swell pressure of SFS+CW-+RC mixtures varying with different RC contents (modified

after Indraratna et al. 2018)
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Fig.1 Swell pressure of SFS+CW-+RC mixtures varying with different RC contents (modified

after Indraratna et al. 2018)



