ISED TYRES VALORISATION AS LIGHTWEIGHT
FILIER FOR EMBANKMENTS
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SUMMARY

Over 1 billion tyres are sold
worldwide each year and
$ subsequently just as many
2 falls into the category of end
it of life tyres. Despite an
. increase in the service life of
tyres, these volumes are
constantly on the increase
because of the growing
¥ number of wvehicles and
increasing worldwide traffic.

In Europe 3.23 million tons of used tyres are generate each
year. Approximately 52% of these are used for the
recovery of their materials and 41% for energy production
as fuel. Nevertheless the use of used tyres as fuel is
comparable to fossil fuels combustion, contributing to the
green house effect.

In spite of these treatments, landfill has been the usual
destination for used tyres in the last decades. There are in
many countries illegally dumped or stockpiled that need to
be taken care of in order to reduce the risk of fire and
environmental concern from leachate in stockpiles.
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SUMMARY

Embankments are typically raised on natural ground and
their construction depends on the type of application and its
final location. According to multiple other factors and
performance requirements, the material selection for the
embankment filling remains a very critical factor during the
design process, since an embankment must maintain its
stability and structural integrity while withstanding all types
of weather and performance conditions throughout its
lifetime.

Construction of embankment with soil

End-of-life tyres demonstrate suitable properties to be used
as fillers in embankments, as they have the right physical,
chemical and mechanical properties for this application and
... | they are a good alternative to lightweight fillers. The tyres
-eaC| used in the RECTYRE embankment are shredded tyres.
b s i These are considered as flat shreds which have irmregular
shapes which may include the protruding and sharp metal
@ pieces; however, these protruding metal pieces must
comply with the US standard ASTM D6270-98.
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PREVIOUS EXPERIENCES OF ACCIONA

The two real cases designed and executed by ACCIONA
were carried out in Madrid (Embankment in Duplication of
the M-111 road and variant of Fuente El Saz) and in Canary
Islands (Embankment in Service road and modification of
interchange San Isidro- South Airport in Tenerife). In both
cases the research Centre of Madrid desighed and executed
the embankments.
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RECTYRE PROJECT

This project is aligned with EU normative to reduce
the impact of landfilling and the impact of extraction
and use of natural soil. RECTYRE project aims to
contribute to reduce the impact of tyres wastes

OBJECTIVE

The main objective of the
project was to demonstrate

the technical and market *

viability of a new use for
shred tyres, developing a
new marketable product
with no need of any kind of
thermal or chemical
treatment. The real

innovation of the project

was the modification of the
design parameters in order
to substitute natural soil by
synthetic filler.

The result was a new lightweight, environmental friendly,
filler for road embankments that avoids the demand of
foreign soil in the case of the presence of clays or non
suitable soil for road construction on work sites.
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Nowadays embankments are
made of compacted soil, but for
reasons related to technical, en-
vironmental or economical is-
sues, alternative materials can
be used for the nucleus of the
embankment.

One of these alternative materi-
als is shred tyres which have a
potential as road construction
material due to its low density,
high permeability and low ther-
mal conductivity.

Based on the experience of the
constructed test road, handling,
spreading and compacting tyre
shreds is easy with conventional
machinery.
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VALIDATION OF RECTYRE MODEL

Looking for validating the
new procedures estab-
lished in the project, a real
-scale test was constructed
by ACCIONA Infrastruc-
tures. This test was done in
a specific part of an access
road in the “Autovia del
Mediterraneo, A7- Motril-
Carchuna stretch” project.

The prototype was constructed following the guide-
lines written in the project and the recommendations
proposed along the phase were the model was ana-
lyzed for improvement.

tyres layer ol extension over shred tyres layer Final result

The main reason for using shred tyres fill for embankments
is due to the need for decreasing the overall weight of the
embankment, to reduce the pressures exerted of the
foundations layer; to reduce the natural soil taken from
quarries and make the most of a waste that otherwise will
end up in landfills.
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MARKET REPLICATION

The replication of the RECTYRE model was built in
Poland. The planned road is a connection between
Reloading Railway Station and National Road no.
19.

This road has been chosen for RECTYRE demonstra-
tion due to its special conditions (low-bearing ca-
pacity soils). The planned service of the embank-
ment will be very heavily loaded (25 design axes

per day)

CONSTRUCTION PROCESS

d@nsion  b. Shred tyres placement c. Shred tyres extension

f. Final result

e. Compacting the
soil over the shred
tyres layer

sion
tyres
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BARRIERS AND OPPORTUNITIES

POTENTIAL BARRIERS

= Lack of national implementing measures for EU Directive on the landfill of
waste (Council Directive 99/31/EC), imposing bans on the landfilling of

tyres.
= | ack of national enforcement acts on the management of end-of-life tyres.

= Lack of guarantees on materials and/or on processes to be provided by
end-of-life tyres processing companies operating in a country

= Lack of civil engineering applications of end-of-life tyres already in place.

= Wide availability and low cost of conventional/competing lightweight
aggregate materials suitable for use as fillers in embankments

POTENTIAL OPPORT UNITIES

= Need for renovation of the road and railways networks and/or the i
construction of new roads and railways ‘

= Need for modemization of the road and railways networks

= High investment in infrastructure in the last 5 years (absolutely and also
considering modality)

Nowadays there is clearly defined barrier that
makes difficult the implementation of the proposed
technology. There is a gap between different key
actors, from production transformers or recyclers,

_ eaCi through gatherers or final users.
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