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Summary 
Used tyres are not allowed to be placed on landfills any more, but can be used as insulation 
materials with very good results. The present paper describes a study in which tyre shreds (50mm * 
50 mm) were used as insulation material in a road construction. The tyre shreds had a thickness of 
600 mm and were covered with 875 mm of road superstructure. The effect of the layer on frost 
depth and frost heave was measured during three winters. As scrap tyres are a highly elastic the 
bearing capacity and Young’s module were measure directly on the road by the use of a falling 
weight deflectometer. The potential environmental impact was also studied. The scrap tyres showed 
a very good insulation performance, mostly due to its high porosity. Effects of frost action were not 
visible or recorded. The studied construction had deformation pattern of the road surface was within 
acceptable limits. The environmental impact was studied before the pavement was placed at the top 
and therefore leakage could be detected.  
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1. Introduction 
End-of-life tyres is a volume disposal problem. Only in Europe 2 000 000 tons of end-of-life tyres 
are generated each year that needs to be recycled or disposed [1]. The easiest conventional way of 
dispose tyres is by landfilling. Tyres are however not suitable for landfilling since the volumes are 
large, the rubber almost non-degradable and possess a high energy value that aggravates landfill 
fires. This growing disposal problem has been noticed by the environmental authorities in a number 
of countries and legislation acts has been taken to encourage other disposal options than landfilling, 
e.g. by banning tyre material on landfills within the European Community [2]. 
The use of tyre shreds in construction work has been tested since the 1980’s, mainly as road 



 
 

 

 

insulation material, lightweight fill material and in drainage layers in landfills [3]; [4]. The 
experiences showed that the use of tyre shreds were beneficial from both engineering and 
economical aspects and that the leaching in general is a minor problem based on the studied 
elements and compounds. The results has resulted in empirical based design principles published in 
the ASTM-standard D 6270-98 [5]. Based on the positive experiences, mainly from the U.S.A. and 
Canada and the encouraging regulations towards alternative disposal options, tyre shreds could be 
of interest in Europe including Sweden as well. At the start of this work in 2001 there were three 
minor road construction projects in Sweden where tyre shreds had been utilised.  
 

2. Previous studies 
Tyre shreds as capping layer for frost insulation purposes and as lightweight material in road 
embankments has been tested in several studies, [6]; [7]; [8], [9]. The results from these studies 
were compiled by the Rubber Manufacturers association (RMA) in the USA in general guidelines 
[5]. In this guideline the recommended superstructures are material consuming, minimum 0.8 m soil 
cover (superstructure) for light traffic and 1-2 m for heavy traffic for paved roads to compensate for 
the high compressibility in the tyre shred layer. However the number of pilot studies is still limited 
and there is a potential to revise the guidelines based on later years experiences.  
In a study [8] different configurations of superstructures above a 610 mm thick tyre shred layer. The 
result showed that the compressibility of tyre shreds results in higher surface deflections compared 
to conventional constructions with no tyre shred layers. However, the deflection basin was flatter, 
i.e. the deflection angle lower, compared to the conventional road construction which results in 
smaller strains beneath the pavement layer compared to such a high deflection on a conventional 
road. One conclusion of the study is that based on tensile strains beneath the pavement layer it is 
theoretically enough to have a superstructure of 127 mm pavement and 610 mm soil cover above 
the tyre shreds to fulfil the design criterion used in the study.  
In Finland [10] evaluated two different sizes of tyre shred, 340-1400 mm thick layer of tyre shreds, 
800 mm subbase of crushed rock, 300 mm basecourse of crushed rock and 60 mm PAB asphalt as 
pavement on a soft clay. The bearing capacity of the road was satisfactory and increased about 50 
%, from at average 120 MPa to 160 MPa after two years. This phenomenon is not clearly explained 
but was suspected to be related to compaction effects and creep within the tyre shred material layer. 
Difference of using large or small tyre chips were tested in 600 mm layers beneath a superstructure 
of 600 mm subbase and 300 mm base course of crushed rock with 90 mm bituminous pavement, 
[16]. The large tyre shreds (300*100 mm2) structure resulted in higher initial deformation compared 
to the small tyre chips (50*50 mm2). The bearing capacity was evaluated in static plate load tests 
and falling weight deflectometer (FWD) and the elastic modulus was found to be 1.5-2 MPa in the 
tyre shred layer. 
The frost insulation properties have been evaluated in several studies, eg. [11], [12]. The in-situ 
estimated thermal conductivity has at average been determined to be 0.16 to 20 W/(m•K) in these 
studies. These results corresponds to laboratory measurements where the thermal conductivity has 
been found to range between approximately 0.20 to 0.28 W/(m•K) [11]; [13]. The thermal 
insulation in field tests has also been tested by [14], and [15]. These studies concludes that tyre 
shreds acts as a good thermal insulator but the low water content in the tyre shreds results in low 
freezing resistance. After the freezing front has penetrated the tyre shred layer the frost penetrations 
is decreasing in the subgrade compared to the reference sections.  
Leachate from the road constructions with tyre shreds has been collected and analysed several 
studies [16]; [15]; [17]. As reference concentration most studies have compared the concentrations 
in the leachate with national drinking water standards for inorganic compounds. In addition most 
studies include PAH-compounds and other organic compounds such as phenols. Identified target 
compounds in these studies are copper, zinc, manganese, iron, sulphate and PAH to be potential 
contaminants. The results from a five year study of a road project [17] found that no evidence for 
enrichment of inorganic compounds were found in the groundwater except for manganese. 
Negligible levels of organics, including PAH and phenol compounds, were found in the 
groundwater. The opinion in all the reviewed studies is that tyre shreds used above the groundwater 
level will not have an adverse effect on water quality outside the construction. 



 
 

 

3. Road construction 

3.1 Aim 
For the road construction the aim of the work using tyre shreds as a construction layer is to: a) Gain 
experience in using the material. b) Study the functionality from a thermal insulation perspective. c) 
Study how to design the superstructure of the road in order to limit the implications of the elastic 
properties and low stiffness of the material. The objective with the test section is to perform 
measurements and evaluations of deformations of the tyre shred layer, temperatures and position of 
freezing/thawing front, the stiffness of the construction as well as leachate. 
 

3.2 Background and site description 
The test road, a part of local road number 686, is located 10 km outside the city of Boden in the 
northern part of Sweden. The current road suffered to low bearing capacity, especially during the 
thawing season and the overall goal of the road construction project was to rehabilitate the road to 
fulfil the Swedish Road Administrations (SRA) requirements for bearing class 1; gross weight of 
vehicles up to 60 tonnes. As a part of the road project a test site of utilisation of tyre shreds as 
capping layer were provided by the SRA.. The ground under the road construction consists of a 
saturated silty till. The design air freezing index according to the SRA requirements is 
approximately 1300 ºK-days. 
 

3.3 Road construction and pavement design 
The design of the road was made by using the Swedish National Road Administration’s program 
PMS Object 2000 [19]. The program is based on a linear-elastic material model assuming 
homogenous and isotropic materials. The design criteria are maximum allowed tensile strain at the 
lower part of the wearing course and maximum allowed compression strain at the upper part of the 
subgrade. The PMS-program computes the deflection and critical strain values for the wearing 
course surface and the subgrade surface. The service time is based on both fatigue cracking of the 
defined asphalt layer and subgrade deformation distress is determined by cumulative damage 
concepts. The program also computes the estimated frost heave and compares it with the largest 
acceptable heave in order to avoid damage of the pavement.  
The choices of design parameters, given in table 1, are primarily based on in-situ evaluation of tyre 
shreds in other studies since the evaluation techniques primary are used for pavement design 
evaluation. The elastic modulus of tyre shreds in road constructions has been evaluated by [16] and 
the thermal conductivity from laboratory testing and field estimations by [11]. 
 
Table 1 Used design parameters for design of the capping layer with tyre shreds. 
Parameter Used value Parameter Used value 
Elastic Modulus 2.0 MPa Thermal conductivity 0.25 W/(m•K) 
Water content 2 % Degree of saturation 0.1 % 
Porosity 50 % Air freezing index 1300 ºK•d 
 
The road construction is a flexible pavement design, figure 1. The subgrade is a frost susceptible 
silty till. Above the subgrade a 600 mm thick layer of 50 × 50 mm2 tyre shreds is placed as capping 
layer.  
The tyre shreds are used primarily as a frost insulating and capillary breaking layer. The tyre shreds 
are capped with a non-woven geotextile in order to avoid intrusion of silt from the subgrade and 
aggregates from the subbase. The subbase consists of a 750 mm layer of 0-100 mm crushed rock. 
The 80 mm base course is made of crushed rock and the 45 mm wearing course of soft asphalt  



 
 

 

 

 
pavement.  
 
 
 
 
 
 
 
 
 
 
 
 
Fig 1 Test road design to the left and reference section to the right. P1 and P2 refers to two different 
test sections where steel net reinforcement is used at different levels in the subbase layer.  
During the construction phase two different subbase materials were evaluated; 500 mm crushed 
rock in test section P1 and 500 mm air blast furnace slag in test section P2. A distance of 50 metres 
of the test road with air blast furnace slag and 50 metres of crushed rock were planned to be 
reinforced with steel net in the subbase layer. However, due to circumstances out of control of this 
research project the pavement had to be postponed until the following year and the heavy trucks 
where allowed to drive upon the subbase of air blast furnace slag during the winter. The mechanical 
degradation of the air blast surface slag was severe and the design was changed to a superstructure 
with crushed rock as subbase material and with steel net reinforcement as a stiffness increasing 
factor, described in figure 1. The road construction in the reference section are identical to the test 
sections except for no capping layer of tyre shreds and no steel net reinforcement. Between the 
subgrade and the subbase are a geotextile used to prevent fine subgrade particles to migrate up in 
the subbase layer. 
 

3.4 Monitoring programme 
The full-scale test was performed to evaluate if tyre shreds could be used as embankment fill and 
frost insulation material and fulfil the requirements of the SRA requirements. Bearing capacity has 
been evaluated using Falling Weigth Deflectometer (FWD) and the stiffness modulus of the tyre 
shred layer has been evaluated by using the deflection data from these measurements. The 
deformation has been measured by level gauges to monitor the compression and creep deformations 
in the tyre shred fill. The frost insulation capability has been evaluated by measuring the freezing 
front and temperature distribution in the road construction and the surface layer of the subgrade. 
Leachate from the tyre shred fill has been monitored for evaluation of release of primarily metals 
and PAH compounds. The monitoring installations and measurements were performed in mid-
section (MS), the centre of the road, and at side-section (SS), in the middle of the traffic lane.  
The freezing and thawing front is measured with temperature sonds and gandahl sonds. The 
gandahl sonds are 1350 mm long plastic pipes filled with destillated water with 0.1 % methylen-
blue added and are installed vertically to reach down to 1775 mm below the road surface, i.e. 
measuring down to 300 mm below the bottom part of the tyre shred layer and thus penetrates into 
the silty till. The vertical temperature profile is measured with copper-constantan thermocouples at 
the levels 125, 625, 875, 1025, 1175, 1325, 1475, 1575 and 1775 mm below the paved surface, i.e. 
down to 300 mm below the tyre shred layer in the subgrade of silty till. 
Lysimeters for collection of leachate are installed beneath the tyre shred layer in the subgrade. An 



 
 

 

installation consists of one lysimeter in the centre of the road and one 2.5 metres from the centre 
towards the edge of the road. The lysimeters, 540×355 mm2 and 200 mm high, are made of 
polyethylene and filled with washed seastones. The lysimeters catches water (liquids) infiltrating 
the road embankment. Until the road is paved precipitation will easily infiltrate.  
 

3.5 Construction work 
The construction work was carried out in two phases. In phase one, during autumn 2002, was the 
subgrade, tyre shred layer and a 500 mm subbase finished for both the test sections and reference 
section. At test section P1 were crushed rock used and at test section P2 air blast furnace slag used 
as subbase material. In phase 2 in autumn 2003 was the construction work finished by replacing the 
air blast furnace slag in test section P2 with crushed rock, increase the subbase layer to 750 mm 
crushed rock in both P1 and P2 and add steel-net reinforcement within this layer at different levels 
in P1 and P2 and finally add the base course and pavement layers. The subbase of the reference 
section were also increased to 750 mm and completed at the same time. 
The subgrade was compacted and geotextile lengths were put out across the length direction of the 
road. The tyre shreds were handled out by using wheel loaders in two 400 mm lifts with individual 
compaction of both layers. The compaction where carried out by an 11.5 ton drum roller with 4 
passes. The geotextile lengths were folded over the tyre shreds to cover the material all around. The 
subbase material was handled out in two lifts and each lift compacted separately. The final aimed 
thickness of the tyre shred fill where 600 mm and subbase material was 500 mm. After one year the 
construction work was completed by replacing the air blast furnace slag by crushed rock, adjust the 
subbase layer thickness and add steel net reinforcement at different levels in P1 and P2. Finally the 
road was paved.  
 

4. Results 

4.1 Construction and construction work 
The test site consumed 1203 tons of tyre shreds, equivalent to approximately 156 200 tyres. The 
tyre initial compressibility of the tyre shreds was slightly overestimated. After one year of creep 
settlements and adjusting the subbase layer to the final height and completing the road by paving 
the tyre shreds final compressibility was approximately as estimated.  
The construction experiences were positive by the contractors. Only conventional equipment was 
used. The use of tyre shreds did not result in extra sub-operations such as retaining fills. The use of 
tyre shreds restricted the possibility for tyre tracked equipment to drive upon the tyre shred fill until 
it was covered by the first lift of subbase material because of the puncturing risk. Unloading and 
handling of tyre released steel cord dust from the tyre shreds. Compaction was performed by a 11.5 
ton static load drum roller with operational static load 29.1 kg/cm. The compaction work was 
performed at approximately 3 km/h and 4 passes per lift. Vibratory compaction was tested but no 
additional effect by of densification of the tyre shred layer was observed compared to static 
compaction. Adjusting tyre shred layers after compaction was slightly harder compared to unbound 
aggregates because the tyre shreds clogged. The first lift of subbase material was compacted with 
extra compaction effort in order to compensate for the weak underlying tyre shred layer.  
 

4.2 Bearing capacity 
The bearing capacity has been evaluated at two occasions by using Falling Weigth Deflectometer 
(FWD). The first measuring series was performed after the first winter directly on the subbase layer 
of 500 mm crushed rock and air blast furnace slag respectively in the test sections and the reference 
section. The second measuring series was performed on the completed construction in. 
The FWD measurements on the 500 mm thick subbase materials on test sections P1 and P2 resulted 
in very low bearing capacity and low stiffness modulus for the tyre shred layer. The bearing 
capacity was approximately 25 MPa and the evaluated stiffness for the tyre shreds layer was 



 
 

 

 

approximately 0.3 MPa at 50 kN applied load. No significant difference in stiffness in between the 
two subbase materials were measured. By ocular inspection when heavy traffic were driving on the 
road the two different test sections showed that the air-blast furnace slag test section was significant 
weaker because the deflection of the surface was clearly visible. The large deflections in test section 
surface upon heavy traffic resulted in that an ice crust on road surface did not establish as it did on 
the reference sections due to cracking of the ice. The large deflections also contributed to the 
deterioration of the air blast furnace slag layer. 
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Fig. 2 Evaluated bearing capacity (E0) by FWD measurements on the 500 mm subbase layer and on 
the final construction at mid section (MS) and side section (SS) on the test site at the target loads 
26, 38 and 50 kN. 
As seen in figure 2, the bearing capacity on the 500 mm subbase layer in the test sections with tyre 
shreds as capping layer were low compared to the reference section. On the paved road construction 
the bearing capacity in the mid sections (MS) of the road is higher compared to the side sections 
(SS). This indicates that the side support of the road embankment is too low. But at the test site no 
signs of low side support, e.g. cracks in the pavement or rutting, are observed. For the paved 
construction the bearing capacity in the centre of the test section are almost equal to the bearing 
capacity of the reference section. In the paved structure section P1 with the steel net reinforcement 
placed higher up in the subbase layer a higher bearing capacity is obtained compared to P2 where 
the steel net reinforcement is placed lower in the subbase layer.  
The stiffness within the tyre shred layer was calculated by using iteration of the measured surface 
deflections in the FWD-test by assuming a multilayered model of linear elastic layers. The 
evaluated stiffness moduli in the tyre shred layer under the 500 mm subbase layer are low, ranging 
from 3-300 kPa. The registered deflections in this test series were measuring were close to, or out 
of range, of the deflection sensors. The evaluated stiffness modulus for the tyre shred layer in the 
paved construction show small variations in evaluated stiffness modulus for the tyre shred layer 
within the target loads on the road. The obtained stiffness modulus for the tyre shred layer was in 
the range 0.5-2.7 MPa. There are however a difference in evaluated stiffness depending on the 
location of the road. The tyre shred layer is stiffer in test section P1 compared to test section P2 and 
within the test sections the stiffness in the mid section of the road is higher compared to the side 
sections (SS). At average the used elastic modulus in the design work, 2 MPa, was representative 
for the mid-sections of the road. 
 

4.3 Frost insulation 
The freezing front and temperature distribution has been monitored primarily at maximum frost 
depths after the first year. Maximum frost depth at this location occurred in March. The temperature 
sonds in the section with tyre shred layer, located 100 and 300 mm below the subgrade surface, did 
not measure temperatures below 0 °C. The temperature sond installed at the surface recorded at 



 
 

 

lowest temperatures at 0.1 °C. The Gandahl sonds recorded the freezing front to be maximum 10 
mm to 50 mm below the subgrade surface during 2002 to 2006. The high water content in the silty 
till implies a high freezing resistance and this in combination with the thick thermal insulation layer 
of the tyre shreds results in small or zero frost heave. In the reference section, without a tyre shred 
layer, the frost penetrated the subgrade every winter season. 
The semiempirical solution the modified Berggren solution for non-uniform layered systems [20] is 
here used for back calculating the thermal conductivity based on the thermal properties of the 
individual layers and local temperature data. The modified Berggren equation considers the effect 
of the volumetric heat of layers and latent heat of fusion of water as frost penetrates into the ground. 
The back calculated thermal conductivity ranged from 0.15-0.19 W/(m•K). 
Based on ocular inspection the pavement of the test sections and the reference section has been 
unaffected during the monitoring period. The cojuncting road sections to the test site show signs of 
damage such as cracking in the pavement due to reduced bearing capacity during the thawing 
period and frost heave. 
 

4.4 Leachate results 
As reference for comparison of the concentrations in the collected leachate is the Canadian 
Guidelines for the protection aquatic life in fresh water (CWQG) [18]. These guidelines are toxicity 
based and are reflecting the lowest concentrations in the water without effects on the most sensitive 
species. Of the studied elements exceeding the CWQG in the leachate from the reference section 
without contact with tyre shreds are aluminium, cadmium chromium, copper and zinc.  
The element concentrations in the reference sections are lower compared to the test sections P1 and 
P2. Except for iron at the first sampling occasion is the element concentrations higher in P2 
compared to P1 for the target elements at both occasions. This is probably caused by the air blast 
furnace slag, the whole construction at the first sampling occasion and due to residue fine material 
attached to the geotextile at the second sampling occasion. The total content of PAH is higher at the 
first sampling occasion, 15 µg/l, and is considerable lower at the second and later occasions, about 
0,41 µg/l. At the first sampling occasion the main PAH compound in the leachate is naphthalene. At 
the second and later sampling occasions the naphthalene concentration is below the detection limit 
and low concentrations close to the detection limits of most compounds of the 16 EPA-PAH is 
detected. The analysis results on 4-nonylphenol, 4 tert octylphenol and phenol index were all below 
the CWQG. 
 

5. Discussion 
Based on the experience of the constructed test road, handling, spreading and compacting tyre 
shreds is easy with conventional machinery. The tyre shreds could be filled up and compacted in the 
two lifts to full height without sidewall support. However, at the construction site tyre shreds 
requires special consideration compared using conventional material since it is necessary to 
minimise the amount of traffic directly on uncovered tyre shreds, due to risk of punctures. It is also 
some difficulties in predicting final layer thickness after compaction and construction of the upper 
layers due to the low stiffness of tyre shreds. Unloading tyre shreds on the construction site from 
vehicles results in minor rust dust release.  
It is important to choose an appropriate stiffness modulus adapted to fit the design model and 
adapted to the dynamic stress interval caused by the traffic load. In the initial design for the road in 
this paper a stiffness modulus evaluated by static plate load tests on a similar construction was used. 
In this study the stiffness was evaluated by falling weight deflectometer. Since the evaluated 
stiffness modulus in field tests corresponds to the pavement design model it is preferable to use the 
field evaluation results in road design. The used stiffness modulus of the tyre shreds in the design of 
the road, 2.0 MPa, was reasonable according to the following up FWD-results in the centre of the 
road but too high at the side sections. So far has no indication of lower bearing capacity at the side 
sections of the tyre shred test sections been observed such as cracks in the pavement.  



 
 

 

 

The FWD-results show that in general the mid sections in test sections have higher bearing capacity 
compared to the side sections. Based on the differences in bearing capacity between P1 and P2 steel 
reinforcement placement seems to be more favourable to be placed high in the subbase layer in the 
construction compared to low. The measured bearing capacity for the completed test section by 
FWD is comparable with others results [10]; [16]. The evaluated stiffness modulus from FWD test 
results are considerable higher than those evaluated in confined compression tests, but is 
approximately similar to the back calculated stiffness modulus by similar methods and models [16]. 
The evaluated stiffness modulus of the tyre shred layer in this study and the modulus chosen in the 
design model [16] for the road are similar. The results show that 1.5-2.0 MPa are empirical values 
of the stiffness modulus that fits the design models in this test.  
The test site was a minor part of a larger construction work. If the performance of the test road is 
compared with the connected road in the overall construction project the test site road performs 
better. The conjunctive road is affected by frost heave and differential settlements. In this sense the 
test site seems to have higher bearing capacity even if the FWD-measurements do not show this. It 
should be considered that the steel net also influences the stiffness. The performance of the test site 
shows that the superstructure probably could be thinner than the used in this project. 
The ASTM D6270-98 recommends a minimum thickness of the soil cover above the tyre shreds in 
order to compensate for the high compressibility of tyre shreds for protection of the pavement 
against cracking. The comparison between the subbase materials air-blast furnace slag and the 
crushed rock above the tyre shreds showed a significant difference in bearing capacity at equal 
thicknesses. It is showed in compression tests that tyre shreds increases in stiffness as the vertical 
stress increases also at lower stresses [21]. If the superstructure above a tyre shred capping layer 
contains of lighter materials such as air blast furnace slag there is a need to compensate in thickness 
for the lost in weight. It has still to be investigated if the use of a heavier subbase material would 
result in a thinner minimum soil cover recommendation. Since the subbase also distribute load due 
to its thickness this may not be the case. Road construction guidelines for utilising elastic materials 
such as tyre shreds should be revised to state two criteria for the soil cover above the tyre shred 
layer; a minimum thickness and a minimum surcharge of this soil cover.  
From the temperature distributions and the registration of the freezing front it is showed that the 
tyre shreds has a good thermal insulation performance. The high drainage capability of tyre shreds 
may contribute to increased bearing capacity in thawing periods by draining the superstructure and 
subgrade surface from excess water. The back calculated thermal conductivity in this test were 
ranging from 0.17 to 0.19 W/(m•K). These results are similar to other field tests [12]; [11]. 
Considering this to be a field test the recommended thermal conductivity for design is 
recommended to be 0.20 W/(m•K). 
The PAH content in the initial leachate were higher than expected compared to leaching studies and 
field data from similar projects. However, the concentrations of analysed elements and organic 
compounds are low. The air-blast slag contributed to enriched elements in the the leachate in 
addition to the tyre shreds. The element release is comparable with other studies [16]; [15]; [17] and 
element of concern is zinc due to the relatively high content in the tyre shreds. Napthtalene were the 
individual PAH compound found in the highest concentrations. It is the PAH compound of the 16-
EPA PAH compounds with highest water solubility and is not considered to be carcinogenic. The 
phenol concentrations found in the leachate were well below the CWQG levels. Considering 
dilution effects the impact on the surrounding environment of using tyre shreds in this application is 
insignificant regarding the monitored pollutants.  
When using tyre shreds in road constructions large amounts of tyres are consumed. One cubic metre 
of compacted tyre fill consists of approximately 100 used tyres. To supply a major road building 
project with tyre shreds some logistic effort needs to be done since the available amount of tyres is 
limited and the tyres must be properly processed. For example, in Sweden, the available amount of 
used tyres is about 60 000 tons per year. This corresponds to about 75 000-85 000 m3 of the tyre 
shreds used in road applications as in this study. This is enough to build 16 to 19 km of a road, if 
constructed as in this project.  
 



 
 

 

6. Conclusions 
By ocular inspection and in comparison with the parts of the conventionally constructed road the 
section with tyre shreds show much better results in terms of surface cracking and frost heave 
reduction. However, falling weight deflectometer (FWD) measurements of the tyre shred test 
section show lower bearing capacity compared to the reference section and to what is expected 
from the rest of the conventional constructed road.  
Based on the FWD test results the back calculated stiffness modulus of the tyre shred layer is 1.5-
2.0 MPa. These values of stiffness modulus are recommended to be used in linear-elastic pavement 
design models. 
The back calculated thermal conductivity were ranging from 0.15 to 0.19 W/(m•K). For design 
purposes are 0.20 W/(m•K) recommended. 
The monitoring shows that the leachate production is small and minor concentrations of metals, 
mainly zinc, and organic compounds, lighter PAH and phenols, leaches from the construction. 
Considering the concentrations and dilution effects the tyre shreds in the construction will have an 
insignificant effect on the surrounding environment. 
From an operational point-of-view the use of tyre shreds is time effective due to no need of side-
wall support, special working operations or construction equipment.  
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