Billian
GTR Paving Pellets

The GTR Paving Pellets are a bitumen and recycled rubber concentrate additive
manufactured under a patented process to provide a cost effective replacement for
Polymer modified bitumen used in performance based asphalts and provides a superior
alternative to Fibre modification in Stone mastic asphalts.
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aggregate mix giving superior performance in
Vi ity (cP . . .
Iscosity (cP) service when compared to introducing ‘dry’crumb

rubber into the asphalt mixer.

Selected recycled rubber which has undergone
special processing to remove impurities has been
proven extensively to enhance the properties of
fatigue and compactability and provide at least
equivalent performance to polymer modified
bitumen in asphalt.
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GTR Paving Pellets

Adhesion

Figure 2 shows the typical retained stiffness
of a high voids content 14mm thin surfacing
asphalt and a 10mm stone mastic asphalt
produced with GTR Paving Pellets™ following
immersion as per the BBA HAPAS SG3 protocol
(BBA,2011) for testing Water sensitivity. Results
are above the specified minimum value of 0.8
and indicate good resistance to degradation
of the mixture in the presence of water and
improved durability.

Binder Drainage

Assessment by means of the Schellenberg
method indicates GTR Paving Pellets to be
suitable for manufacturing Stone Mastic
Asphalt without the need for Fibre addition.
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Figure 3. Schellenberg Test
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GTR Paving Pellets

Cracking resistance

Typical mean results from semi-circular
bending (SCB) tests at 0°C as per BS EN
12697-44 show higher fracture toughness
values for mixtures with GTR Paving pellets
which indicates higher resistance to crack
propagation.

In Figure 4, a further comparison with
different UK supplied PMB’s in a T0mm AC
surface course show that GTR Paving Pellets
are a satisfactory modifier for use in high
performance asphalt and will produce
results comparable to traditional methods
of modifying asphalt using Polymer
Modified Bitumen.

Deformation resistance

Typical wheel tracking tests results for a
10mm stone mastic asphalt and a 14mm thin
surfacing asphalt, obtained at 60°C, as per BS
598-101 are shown in Figure 5.These indicate
that mixtures containing GTR Paving Pellets
comply with the requirements specified in
SHW:900 cl942 Level 3,i.e. maximum mean rut
depth of 7.0mm and maximum mean wheel
tracking rate of 5.0mm/h.

GTR Paving Pellets

Table 1.Fracture toughness (Stone Mastic Asphalt)

(Y EIEE] Fracture toughness (K )
N/mm 32
10mm SMA 100/150 Control 336
10mm SMA 100/150 GTR (1) 38.1
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Figure 4. Fracture toughness at 0°C (10mm AC Surf PMB)

PMB 1 PMB 2 GTR Paving Pellets

Figure 5.Wheel tracking test results
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GTR Paving Pellets

Density, Voids & Stiffness

Density, voids and stiffness values are
presented in Table 2. Air voids of mixtures using
GTR Paving pellets are typically lower than the
SMA control mixture. Stiffness values are also
higher as a result of both the stiffening effect of
the rubber and lower air voids.

Durability

The durability of mixtures containing GTR
Paving Pellets has been assessed using the
Cantabro test.Typical particle loss values for
14mm Thin Surface specimens (un-aged and
oven-aged) are presented in Table 3 showing
material modified with GTR had lower particle
loss compared to the PMB control mixture.

Table 2. Density, Voids & Stiffness

Material

10mm SMA 100/150 Control

10mm SMA 100/150 GTR (1)

10mm SMA 100/150 GTR (2)

14mm TS PMB Control

14mm TS 160/220 GTR

Max.

Density
(kg/m?3)

2595

2550

2562

2565

2517

Bulk
Density
(kg/m3)

2463

2509

2526

2477

2437

Air Voids

(%)

3.5

3.2

Siffness

(MPa)

2044

2183

2507

496

376

Table 3. Durability & Fracture resistance

Material

14mm AC surf (PMB) Control

14mm AC surf 160/220 GTR

SATS Ratio

0.69

0.82

Particle Loss

(%)

w

N

Particle loss
SATS aged
(%)
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GTR Paving Pellets

Fatigue Resistance

Linear regression analysis of ITFT evaluation
(following BBA SG3, Appendix A.13) typically
indicates longer fatigue life for mixtures containing
GTR Paving Pellets as seen by the number of cycles
to failure at 100 and 500 microstrain in Table 4.

A plot of the maximum tensile horizontal strain
(e,) against the number of cycles to failure (N
is presented in Figure 6.

A further comparison with different UK supplied
PMB's in a proprietary 10mm AC surface course in
Figure 7 show that GTR Paving Pellets are a satisfactory
modifier for use in high performance asphalt and will
produce results comparable to traditional methods of
modifying asphalt using Polymer modified Bitumen.

Applications

GTR Paving pellets may be employed in a wide
variety of applications including thin surfacing
asphalt, asphalt concrete, porous asphalt,
dense binder course and base layers and stone
mastic asphalt (in the latter case without using
cellulose fibres). GTR Paving Pellets are suitable
for introduction into a BBA HAPAS certificate
for clause 942 TSCS.

Availability
1 ton Bulk Bags and 10kg low melt polybags.

Storage

GTR Paving Pellets are in dry, rounded, solid form
which can be handled and stored in bulk bags at
ambient temperature for indefinite periods either
under cover or discharged into a conventional
automated pellet delivery system at the asphalt plant.

The need for costly, energy consuming polymer
modified bitumen storage tanks is removed
and the oxidative hardening effect seen during

long term storage is also avoided.

GTR Paving Pellets

Table 4. Fatigue Life

Material Tensile Strain ( €,)
um/m

100

14mm AC surf (PMB) Control
500
100

14mm AC surf 160/220 GTR
500

N

63583

1279

411570

1374

Cycles to Failure (N )

1000000

No of cycles

100000

10000

1000

Strain to failure (%)

100

4.0
35
3.0
25
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1.0
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Figure 6. Relationship between Tensile Strain and Cycles to failure
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Figure 7. Comparison of Strain to failure at 0°C (%)
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GTR Paving Pellets

Quality Assurance

Billian UK Limited is operating a co-ordinated Quality Management System, which meets the requirements of BS EN 1SO.9001: 2008
as a minimum and the relevant workmanship standards specified within contractual documentation. BSI audits are carried out to
determine if continued compliance to the standard is met, and control documentation to prevent the use of obsolete information.

Carbon Footprint

In comparison with polymer modified bitumen, the carbon footprint of asphalt is reduced when using GTR Paving Pellets.

Health, Safety and Environment

GTR Paving Pellets should be used in accordance with the recommendations given in Billian UK Safety Data Sheet No.BUK0O01.

Patent information

Asphalt products from Billian UK are patented and made under license from Billian IP Limited.
Further information is available on request.

For further information contact Harry Pearl:

Unit 1a, Butterthwaite Business Park
Butterthwaite Lane, Ecclesfield
Sheffield S35 9WA, United Kingdom

bsii 1s0
Tel. +44 (0) 7721 454 001 MM 9001

) Quality
harry@pavingpellets.com Management

Cert. No. FM 610607
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