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The paper under discussion (by Hassan et al. (2021)) presents a comprehensive set
of experimental results from standard geotechnical laboratory tests performed on a
low-plasticity clay soil (CL) amended with between 1% and 4% (by weight of dry
soil) of randomly distributed discrete polyethylene terephthalate (PET) and polypro-
pylene (PP) fibers, each blended with the soil in two fiber lengths. These fibers were
prepared by cutting into two sizes waste PET water bottles and woven PP bags, each
in fiber lengths of 1.0 and 2.0 cm, and in widths of 2.5-3.0 mm. While stated in the
Abstract of their paper that “it is important to find methods to manage these waste
materials without causing any ecological hazards” based on the authors’ experimen-
tal bench-scale investigation, they concluded that the described PET and PP fibers
can be efficiently used to improve the physical and strength properties of soil materi-
als as foundations for engineering projects, including improvement of the CBR and
resilient modulus of clayey subgrade soils for sustainable road construction.
However, the authors’ experimental investigation and results, while insightful,
focus solely on the geotechnical properties/performance of the clay soil-fiber mix-
tures, which are also compared with those of the unamended clay soil. That is, while
the proposed soil reinforcement method is beneficial/smart from an engineering per-
spective, the authors do not present any discussion nor give any consideration to the
potentially significant long-term environmental impacts that may arise from myriads
of discrete plastic fibers mixed randomly with the soil in situ; an important aspect
that motivated the discussers to pen this discussion contribution. In other words,
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these plastic fibers are not alienable from the soil and, as such, they cannot be recy-
cled at the end of life of the fiber-reinforced earth structure or soil foundation. While
plastic is often highly recalcitrant, over time, it can break down into tiny pieces, as
micro- (between 100 nm and 5 mm) and nano- (<100 nm) sized particles (com-
monly referred to as MNPs) (Jahnke et al. 2017; Alimi et al. 2018; Goli et al. 2022;
O’Kelly et al. 2021), such that the possible propagation of the MNPs to the soil
may lead to at least local soil and groundwater pollution in the long term. Hence, in
terms of the overarching goal of sustainable road construction, a key requirement for
the authors’” proposed soil reinforcement method is how to isolate in a cost-effective
way the plastic fiber reinforced soil layer (soil foundation) from the underlying/sur-
rounding ground. Another aspect at the end of life of the soil foundation is the reme-
diation of this plastic contaminated soil layer.

In the ground engineering context (with the present case considering discrete
PET and PP fibers randomly mixed with clay soil), there are significant and incipi-
ent threats of MNP pollution to aquatic and terrestrial ecosystems (Abbasimaedeh
et al. 2021; Goli et al. 2022; O’Kelly et al. 2021), as well as emerging negative eco-
logical impacts on soil-plant systems and even human and animal health (Allouzi
et al. 2012). For instance, significant changes have been observed in plant biomass,
elemental tissue composition, root traits, leaf traits, and soil microbial activities for
Allium fistulosum grown in the presence of various MNPs, including PET- and PP-
based MNPs (de Souza Machado et al. 2019). Similar environmental concerns have
also been raised by the discussers regarding the use of expanded polystyrene (EPS)
beads—soil mixtures as lightweight fill for ground engineering applications (O’Kelly
and Soltani 2022).

While the mobility of MNPs in soils remains an open question, their effects on
the mobility of other contaminants of high relevance to environmental geotechnics
are equally, if not more, important (O’Kelly et al. 2021). That is, MNPs act as a
transport vector in soil and groundwater for other potential pollutants, including
human pathogens, heavy metals, and organic contaminants (Qi et al. 2020). They
can also alter the behavior of these contaminants, potentially including priority
pollutants, such as plasticizers and flame retardants, which enter in the manufac-
turing of plastics to enhance their engineering properties (van Praagh et al. 2018).
For instance, the leaching of xenobiotic compounds from various plastic products,
such as phthalates and bisphenol, and the bioaccumulation of toxic chemicals within
the earthworm body significantly disrupt the endocrine system of these organisms
(Huerta Lwanga et al. 2016; Hodson et al. 2017; de Souza Machado et al. 2018). As
such, MNPs can become an important conduit for the migration of these contami-
nants in the subsurface, including potentially significant negative implications for
groundwater quality (O’Kelly et al. 2021).

In conclusion, the main motivation for this article is not to criticize the proposed
plastic fiber soil-reinforcement method, which seems smart/beneficial from a geo-
technical engineering viewpoint. Rather, the aim is to broaden the discussion and
to make the geotechnical engineering community more aware of potential risks for
local MNP contamination in the long term, arising from ground engineering works
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incorporating synthetic polymer-based materials, especially for those applications
involving myriads of discrete plastic fibers, as reinforcement, mixed randomly with
the soil in situ. It is the discussers’ opinion that novel multidisciplinary research
(including thorough and carefully executed environmental impact studies and
assessments) of such practices as potential long-term sources for local MNP con-
tamination in soils is paramount.
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