
24 Asphalt

S crap tires contribute to one of
the most serious environmen-
tal problems in the world. In

recent years, Repsol-YPF of
Argentina has been looking for a
way to make good use of scrap tires.
This is mainly due to the increase of
automobiles and the lack of a sys-
tematic recovery program. 

In Buenos Aires, a large number
of scrap tires are thrown away
daily, creating numerous prob-
lems. The tires occupy large vol-
umes of landfill space. They can
contaminate the soil and ground
water. They increase the possibility
of fires and the potential emana-
tion of toxic gases. Piles of tires
also contribute to the proliferation
of rodents and insects.

One way to reduce this problem is
to make use of some of the tires
by crushing the rubber into fine
granules and incorporating them
into an asphalt mix. The blended
rubber can improve the perform-
ance aspects of the asphalt mixture
such as thermal susceptibility, elas-
tic behavior, fatigue cracking
resistance and aging stability.

This improvement is largely due
to the tires containing many kinds
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TTeesstt AAssffaassooll 2200 AAssffaallpplluuss SSttaannddaarrdd

PPeenneettrraattiioonn aatt 2255ººCC (100 gr, 5 sec) [0.1mm] 7755 4411 IRAM 6576

SSoofftteenniinngg PPooiinntt (A y E) [ºC] 4477..77 5566..33 IRAM 115

PPeenneettrraattiioonn IInnddeexx --00..88 --00..22 IRAM 6604

SSppeecciiffiicc GGrraavviittyy  2255ººCC//2255ººCC 11..00005522 11..00007711 IRAM 6586

VViissccoossiittyy 6600ººCC [Poise] 11991100 44883300 ASTM D-4402

SSoolluubbiilliittyy eenn 11 11 11 TTrriicchhlloorrooeetthhaannee %% [% ] >> 9999 >> IRAM 6604

OOlliieennssiiss ((SSppoott TTeesstt)) NNeeggaattiivvee NNeeggaattiivvee IRAM 6594

AAggiinngg TTeesstt ((RRTTFFOO))

MMaassss lloossss [%] 00..4433 00..3377 ASTM D-2872

PPeenneettrraattiioonn rreeggaarrddiinngg oorriiggiinnaall [%] 5544..66 -- IRAM 6576

RReessiidduuee  vviissccoossiittyy aatt 6600ººCC [Poise] 33888800 1144330000 ASTM D-4402

Table 1. Binder Properties

of polymers such as SBR and SBS
together with carbon black.

Wet and Dry Processes
There are two ways of incorporat-
ing crumb tire rubber. The wet
process incorporates the crumb
rubber into the asphalt cement
and blends or reacts the two mate-
rials prior to mixing the rubber-
ized asphalt with the aggregates.
The dry process incorporates the
crumb rubber into the mixture as
an aggregate or as a filler.

The ability of the crumb rubber
to improve the mix properties
depends on many factors, includ-
ing the incorporation technology
(dry or wet process), nature of the
rubber, size of the rubber particles,
the percentage of rubber by
weight in the mix and its reaction
time (wet process) or its digestion
time (dry process). 

Test Sections
A study was conducted in Buenos
Aires where the test section was
subjected to high stresses from the
4,000 buses circulating there daily.
The braking and starting of the
buses generated high tangential
stresses as well as static loads in
the bus stop zones.
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The existing surface was a deterio-
rated asphalt layer which was
milled before building the test sec-
tion. Under this asphalt layer, the
pavement structure consisted of a
poor concrete over paving blocks
on a sand bed. A conventional
rapid-setting emulsion was used to
tack the new rubberized HMA
layer to the milled surface. The
rubber-modified layer was placed
at an average thickness of 4.5 cm.

The test section incorporated four
different asphalt mixtures, two
with crumb rubber added by the
dry process, while the other two
mixes used standard asphalt
cement. The rubberized mixes
each contained 1 percent crumb
rubber having a maximum width
of 1.5 mm and a maximum length
of 7 mm. The two binders used
were a conventional, commercial
CA-20 asphalt cement (Asfasol 20
from Repsol-YPF) and a special
asphalt cement modified with
asphaltite, a natural bituminous
material containing a high
asphaltenes content (Asfalplus
from Repsol-YPF). 

The binder content of the mixes
was selected according to the
Marshall method. The immersion-
compression test (detailed in the
Spanish Standards NLT 162/84)
determined the percentage of rub-
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ber and the digestion time. The
required digestion time was a
minimum of two hours, which
was approximately the length of
time from mixing till placement.
Recommendations from the work
of Dr. Juan Gallego were taken
into account.

Binder Characteristics
The characteristics of the two
asphalt cements are shown in Table
1. Note that the asphalt cement
“Asfasol 20” is a direct distillation
binder, while “Asfalplus” is an
asphalt containing a special additive.

Aggregates
The aggregates used were com-
mercial materials frequently used
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TTyyppee AAgg.. SSttoonnee 66 –– 1122 AAgg.. SSttoonnee 00 -- 66 SSiilliicceeoouuss ssaanndd

Origin Sierra de Tandil Granite Quarry Sand Dune
LLooss AAnnggeelleess AAbbrraattiioonn TTeesstt [%]

(NLT 149/91) 2233..88 -- --

SSllaabb IInnddeexx [%]  
(NLT 354/91) 1133..66 -- --

SSppeecciiffiicc GGrraavviittyy [gr/cm^3] 
(NLT 154/82) 22..773322 22..771100 22..665566

AAbbssoorrppttiioonn [%]
(NLT 154/82) 00..11 11..11 00..88

SSaanndd EEqquuiivvaalleenntt TTeesstt [%]
(NLT – 113/72) -- 8899 7777

Table 2. Aggregate Properties

in Buenos Aires. Limestone filler
was added to the mix. The proper-
ties of the aggregates are shown in
Table 2. 

Performance Results
The test section was constructed
in September 2002. A batch plant
was used to produce the mixes
and the materials were placed
between 9 p.m. and 12 a.m. Light
rains complicated the compaction
efforts, leading to the use of
dynamic (vibratory) compaction.

Evaluation of the test strip con-
tinues, and the results will be
reported later this year. Use of
rubber modified asphalt is expect-
ed to continue. 
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Placing the rubber modified asphalt.

                                                




