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Abstract

The application of low —viscosity (low — temperature) bitumen in asphalt concrete results in an improvement of its mechanical

properties (Marshall stability and deformation, static creep modulus and indirect tensile strength). The tests conducted with
the procedures LTOA (long term aging) and STOA (short term aging) according to SHRP methodology prove that use of
low — temperature bitumen results in slowing down the aging process of asphalt concrete. The dynamics of this process is
slower than in case of traditional bitumen. The measurements of water and frost resistance (according to AASHTO T283)
of asphalt concrete and of its resistance to low — temperature cracking (according to PANK 4303) have showed that the use
of low — temperature bitumen results in higher resistance to weathering than that of the road bitumen 35/50 as a binder.

The paper was presented at the International Conference on Maintenance and Rehabilitation of Pavements and
Technological Control in Torino, Italy.
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1. Introduction

Asphalt pavements are subject to various defects.
They are the results of the combined impact of
traffic and weather factors. This impact causes the
constant changes in stress, deformations, temperature
and humidity. Bitumen and asphalt concrete are
thermoplastic materials. Temperature causes changes
in their consistency. High temperature leads to lower
viscosity, cohesion and adhesion. When temperature
falls the binder and asphalt concrete become stiffer.
The materials become breakable and prone to cracking
as a result of contraction in low temperatures. The
efficiency of mixes produced in ,hot” technology
depends on many factors. Some of them are: the
interaction between durability of the mixes due to
the effects of traffic and weather resistance (water
and frost). The mixes made from best materials and
modern technology will not perform well if they are
subject to water and frost. Therefore the water and
frost resistance tests are important factors in design of
the composition of an asphalt concrete.

Asphalt concrete should also meet other functionality
criteria, such as: fatigue crack, thermal crack, hydraulic
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conductivity and workability during disintegration
and compaction processes. To obtain asphalt concrete
which is resistant to the formation of ruts the amount
of bitumen needs to be reduced. But then the number
of created voids is higher and the energy consumption
increases. Maintaining this relation reduces, however,
the resistance of the mix to cracking and reduces water
and frost resistance. The lack of durability to water and
frost is caused by two factors: an excessive number
of voids and the insufficient amount of the plastic
mass. The aging process needs to be considered too.
Regardless of the kind of mix it has an impact in the
production and operation processes. Limiting the aging
process requires the reduction in the void fraction and
thicker coating. Therefore the compromise between the
mineralogical composition and the amount of bitumen
should be found.

One of the ways of solving these problems is the
use of low — viscosity bitumen. Other components
which lower viscosity in higher temperatures have
been added. They are aliphatic hydrocarbons of long
chains. Bitumen of this kind has higher softening
point and lower viscosity at 25°C [4].
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The significant number of fractured grains and
limited amount of plastic mortar form the mix which is
difficult to compact. The mixes with low compaction
temperature have lower internal friction. Thus,
there is a reduction in the compaction resistance at
temperatures of 20°C. When the aging processes are
considered and temperature induced intensification
of the first stage is reduced, it’s possible to produce
mixes of proper water and frost resistance and low
susceptibility to changes in the againg process.

2. Tests on low - viscosity bitumen

The Olexobit 30 NV bitumen was used to determine
the impact of aging on water and frost resistance of
asphalt concrete. The traditional 35/50 bitumen from
Petrochemia Plock (Poland) was used as reference.
The basic properties of the bitumen undergoing the
tests have been presented in Table 1.

Table 1. The basic properties of the bitumen used in the tests

.| Olexobit| 35/50
No. Property Unit 30NV | btumen Test methodology
1. | Penetration at 25°C| 0.1 mm 33 44 | PN-EN 1426:2001
o, | Softening point °C | 655 | 550 |PN-EN 1427:2001
according to PiK
3. | Elastic recovery % 60 10 | PN-ENISO 13398:2005
4. | Ductility at 15°C cm 79 - | PN-85/C04132
5. | Breaking point °C -15.0 | -14.0 | PN-EN 12693:2004
Change of mass o
6. | after evaporation ( decreoase) 0.38 0.51 | PN-EN 126071:2004
in a thin film
Increase in
7 softening point after oC 6 4 PN-EN 12607-1:2004
" | evaporation in PN-EN 1427:2001
a thin film
Change of
g, | Penetrationafier | oy | g | 9 | PN-EN 12607-1:2004
evaporation
in a thin film
Elastic recovery
9. | after evaporation % 55 - | PN-ENISO 13398:2005
in a thin film

The analysis of the above test results proves that the
parameters of the low — viscosity bitumen are better
than those of the 35/50 bitumen. The penetration value
of Olexobit 30 NV is 50% lower and its softening
point 10°C higher than the 35/50 bitumen. A significant
elastic recovery is an additional advantage of the low
— viscosity bitumen, while the value of the elastic
recovery in case of the traditional bitumen is very low.

It needs to be emphasised that during the tests on
Olexobit 30 NV almost no emissions of volatile bitumen
components were detected, while such emissions were

observed during the measurements conducted on the
35/50 bitumen [Iwanski, Mazurek 2008].

3. Design of the asphalt concrete composition

In order to determine water and frost resistance of
asphalt concrete the tests were performed on asphalt
concrete whose grading was 0/12.8 mm, which is
used to produce the wearing coarse of the road surface
loaded with KRS type traffic. Such asphalt concrete
is used in Poland for national and transit roads. An
assessment of the impact of the kind of mineral
aggregate on the properties of the asphalt concrete
produced with the mentioned bitumen was also
an important element of the tests. Asphalt concrete
with the main diabase aggregate (BA-D), quarzite
aggregate (BA-K) and gabbro aggregate (BA-G) was
designed. A dolomite mix 0/4 and granite fractured
sand was used to increase the fine fraction content.
The composition of the mineral mixes of the tested
asphalt concrete has been presented in Table 2.

Table 2. The composition of the asphalt concrete mineral mixes

No BA-G BAK BA-D
" | Components | MMA | Components | MMA | Components | MMA
1 Limestone 6.0 Limestone 6.0 Limestone 6.0
powder powder powder
Granite Granite Granite fractured
% fractured Sand el fractured sand 1l sand o
Dolomite Dolomite N
3. mix 0/ 26.0 mix 0/4 24.0 [Dolomite mix 0/4 | 23.0
4. |Gabbro 2/5 11.0 |Quarzite 2/6.3 18.0 [Diabase 2/6.3 23.0
5. |Gabbro 5/8 13.0 |Quarzite 6.3/10 | 33.0 [Diabase 6.3/10 24.0
6. |Gabbro 8/11 26.0 - - - -
Total| 100% Total| 100% Total| 100%

To ensure the required adhesion between bitumen
and aggregate grains of the mineral mix an adhesive
agent Teramin 14 was used. Its amount was of 0.2%
in relation to bitumen for the tested asphalt concrete
with gabbro and diabase chippings. The amount
of the adhesive agent for asphalt concrete with
quarzite chippings was higher. It equalled to 0.4%.
The determination of the required amount of bitumen,
was based on the strength measurements (according
to Marshall method). Asphalt concrete produced with
the traditional bitumen was compacted at 145°C. The
asphalt concrete with the low — viscosity bitumen at
125°C [Iwanski, Mazurek 2008].

The mineral mixes of asphalt concrete with gabbro,
quarzite and diabase aggregate were designed in such a
way that the void fraction contents for different kinds of
bitumen, but the same kind of chippings, were similar.
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It enables to properly assess and compare the test
results of the analysed asphalt concrete. A statistical
analysis of the void fraction content of samples with
the traditional bitumen and low — viscosity bitumen
was done. The hypothesis of the identity of mean
values of the void fraction content was verified. The
results of the analysis are presented in Table 3.

Table 3. Test results of identity of void fraction content’s
mean values

BA-K[Z,0] BA-D[Z,0] BA-G[Z,0]
Total variance | 0.040508333 0.046136667 0.063373333
Observations | 6 6 6
Df 10 10 10
t Stat 2.165778992 -1.854664488 1.90355
Test t 2.228138842 2.228138842 2.228138842

The t-values are within the acceptable range. They
do not contradict the hypothesis stating, that the void
fraction contents are equal.

To have similar values of the void fraction content
in the samples of asphalt concrete and low — viscosity
bitumen, it was necessary to decrease the amount of
bitumen. In the samples with the traditional bitumen
of 0.2% at most for mixes with quarzite aggregate
(from 5.5% to 5.3%) and diabase aggregate (from
5.4% to 5.2%). The content of bitumen in mixes with
gabbro aggregate remained at the level of 5.2%.

4. Methodology and analysis of the results

The measurements were taken only for samples
whose void fraction content ranged between V — 2s;
V + 2s), where: V — is a mean void fraction content
value in asphalt concrete, s — standard deviation. On
this basis the identity of mean void fraction content
values of the samples were assessed.

Based on strength tests in different temperature
ranges it was determined that the samples with the low
— viscosity bitumen would undergo short — term aging
at 125°C. While asphalt concrete with the traditional
bitumen would undergo long — temperature aging
(LTOA) according to the SHRP method at 145°C.
Asphalt concrete, in which the traditional 35/50 bitumen
was used, was denoted with a letter Z e.g. BA-Z
(similarly, concrete produced with the Olexobit 30 NV
bitumen was designated with a letter O e.g. BA-O).

The tests were carried out to determine the basic
physical and chemical parameters of the investigated
kinds of asphalt concrete. These measurements were
conducted for non —aged samples (NS) produced with
the 35/50 bitumen and Olexobit 30 NV bitumen to find
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out the basic physical and mechanical parameters.
The test results are presented in Figure 1 and 2.
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Fig. 1. Marshall stability and void fraction content in
asphalt concrete for different kinds of binder
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Fig. 2. Static creep modulus and Marshall stiffness of
asphalt concrete for different kinds of binder

The test results of non — aged samples of Marshall
stability and static creep modulus prove that the
mechanical properties of asphalt concrete with low
— viscosity bitumen as binder are more advantageous
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than that of traditional bitumen. Such asphalt
concrete is more resistant to permanent deformations.
The use of the low — viscosity bitumen resulted in
significant increase in stability of asphalt concrete.
A considerable difference between static modulus and
Marshall stiffness of asphalt concrete with diabase
chippings is the increased void fraction content.

In the graphs presenting changes of the physical
and mechanical parameters under the aging process,
asphalt concrete with the traditional 35/50 bitumen
was denoted with the letter Z e.g. BA-DZ (asphalt
concrete with diabase aggregate and the 35/50
bitumen) and with the letter O e.g. BA-DO when the
Olexobit 30 NV bitumen was used.

The analysis of the results of stability changes of
diabase, quarzite and gabbro asphalt concrete after
the aging process and changes of its parameters are
presented in Figure 3.

GABBRO

it — T T
& e |sen
1,30
1,25
1,20
1,15
1,10
1,05
1,00
STOA/NS  LTOA/NS  LTOA/STOA
QUARZITE
1,40
Sit @BAKO |
130 BmBAKZ |
1,25
1,20
1,15
1,10
1,05
1,00
STOA/NS  LTOA/NS LTOA/STOA
DIABASE
1,40
ik @BA-D0 |
S50 BBA-DI |
1,25
1,20
1,15
1,10
1,05
1,00
STOA/NS  LTOA/NS LTOA/STOA

Fig. 3. The impact of aging on the stability change of
asphalt concrete

During the short and long term aging an increase in
stability of asphalt concrete is observed (regardless of the
kind of bitumen and aggregate). However, the increase
in stability of asphalt concrete produced from the low
— viscosity bitumen during the aging process (STOA/
NS, LTOA/NS and LTOA/STOA) occurs more slowly
than in case of the traditional bitumen. The increase in
stability of asphalt concrete with the low — viscosity
bitumen (regardless of the aging stage) is between
ca. 10 — 15% of the stability increase as compared to
asphalt concrete produced from the traditional bitumen.
Consequently, during the aging process asphalt concrete
with the low — viscosity bitumen becomes less stiff than
in the case of the application of the traditional bitumen.
Such asphalt concrete is more durable and resistant to
the effects of weathering and traffic. The parameters of
changes of the static creep modulus after aging WKM
are presented in Figure 4.
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Fig. 4. The impact of aging on changes of the static creep
modulus of asphalt concrete
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The tests of static creep were done to verify the
test results from Marshall method. The static creep
modulus is determined at the temperature of 40°C
under loading of 0,1 MPa for 2, 3, 5, 10, 15, 20,
30, 40, 50, 60 min with the 0.0001 mm/mm reading
resolution of the deformation. From the results the
following parameters are determined:

— deformation € from the formulae:
€. = Ah/h [mm/mm] (1)

where: Ah = the difference between the initial height
and the height after the loading period, and # = the
initial height:
— the static creep modulus from the formulae
(measurement error up to 0.1 MPa)

M=é/¢_ 2)

where: J = compressive stress, which equalls 0.1
MPa; and ¢ = deformation after 1 / of loading.

Changes of static creep of asphalt concrete after
aging (with regard to the kind of bitumen and
aggregate) are similar to the results of Marshall
stability after aging. However, the dynamics of the
changes of the static creep of asphalt concrete with
the low — viscosity bitumen is lower than in the case
when the stability change of asphalt concrete after
aging was tested. During the STOA and LTOA aging
the static creep of asphalt concrete with the Olexobit
30 NV bitumen was at most 10% lower (when the
quarzite aggregate was used) than the static creep of
asphalt concrete with the 35/50 bitumen.

The intensity of changes of the static creep of
asphalt concrete with both the low — viscosity and
traditional bitumen during the STOA and LTOA
aging (STOA/LTOA) is similar. It implies that the
rate of change of static creep modulus of asphalt
concrete does not depend on the kind of bitumen.

From the analyses of test results after aging we
may state that the aggregate used in its production
has a significant impact on its mechanical properties.
Quarzite aggregate is least suited, especially when
the traditional 35/50 bitumen is applied. In this case
the stability and static creep change is highest as
compared to diabase and garbo aggregate.

To assess resistance to water and frost the tests
were performed to determine:

- indirect tensile strength before and after curing
cycles, simulating weathering on roads according
to the American procedures — the AASHTO T283
method. Its detailed description can be found in [2].
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Indirect tensile strength after curing, simulating
the impact of temperatures below 0°C, according to
the PANK 4302 standard is described in [2] and [5].

Anassessmentofaging on water and frostresistance
was also made. The tests were focused only on the
the short — term aging due to its significant influence
on mechanical properties. The results are presented
in Table 4.

Table 4. The impact of aging on water and frost resistance
of asphalt concrete

The The kind of asphalt concrete
kind of BA-D BA-G BA-K
aging | Z 0 z 0 z 0

Indirect tensile NS 40 | 39 | 3.7 | 32 | 41 3.9
strengthat-2°C | STOA | 45 | 43 | 40 | 35 | 45 | 42

according to

PANK 4302 [MPa]
2. Indirect tensile strength ratio at 20°C according to AASHTO T283 [%)]
After curing in NS |76.1]799 780|819 774 | 79.2
2a. | waterandfrost | STOA | 741 | 762 | 749 | 78.6 | 73.8 | 76.1
W LTOA | 705 | 754 | 715 | 764 | 67.9 | 75.2

Property of

No.
0 asphalt concrete

LTOA | 46 | 45 | 42 | 37 | 47 | 44

There is a significant impact of the aging on water
resistance and combined water and frost resistance as
well as resistance to low — temperature cracking. The
aging has the worst effect in case of asphalt concrete
with quarzite aggregate. In this case the binder was
the 35/50 bitumen with the adhesive agent. Indirect
tensile strength after aging (according to PANK
4302) at 2°C was 4.7 MPa (i.e. close to the critical
value of 4.8 MPa). Aging, especially short — term
aging, did not cause excessive stiffening in the case
of asphalt concrete with the low — viscosity bitumen.
Consequently, if the road surface is made from asphalt
concrete with quarzite aggregate it can experience low
—temperature cracking during winter. However, this is
much more likely to happen for asphalt concrete with
the traditional bitumen. The aging process has also
an unfavourable impact on water and frost resistance
according to AASHTO T283 methododology. The
indirect tensile strength ratios after aging of asphalt
concrete produced from quarzite, diabase and gabbro
aggregate with the 35/50 bitumen were below 75%.
That is the limiting value of proper water and frost
resistance. In the case of asphalt concrete produced
from quarzite aggregate and the 35/50 bitumen, it
lost its resistance in low temperatures as a result of
aging (the ratio was below the critical value of 70%).
The indirect tensile strength ratios after aging process
according to AASHTO and indirect tensile strength
according to PANK are presented in Figure 5.
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Fig. 5. Indirect tensile strength after long — term aging
at 2°C and the ratios of indirect tensile strength of cured
samples of asphalt concrete after long — term aging

Asphalt concrete with the low — viscosity asphalt
remains elastic despite the destructive impact of
aging on water and frost resistance. It may be also
much more durable. In spite of aging it is still
resistant to the effects of temperatures below 0°C.

The values of the indirect tensile strength ratios
of asphalt concrete with low — viscosity asphalt and
diabase and quarzite aggregate are similar. It can be
explained by a significant void fraction content in
asphalt concrete with diabase aggregate.

Based on the tests of the impact of aging on water
and frost resistance of asphalt concrete with the
low — viscosity bitumen, it can be concluded that
this kind of bitumen limits the effects of aging due
to the reduced stiffening of the mastix. Thus its
significantly improving water and frost resistance of
asphalt concrete.

5. Conclusions

From the analysis of the test results the following
conclusions can be drawn:

1. Low-viscosity bitumen is suitable for production
of asphalt concrete.

2. Low — viscosity bitumen has higher softening
point and lower penetration than the traditional
bitumen.

3. Asphalt concrete with the low — viscosity bitumen
is characterised by better mechanical properties

such as: stability, static creep and indirect tensile
strength, and less considerable changes after
aging.

4. The use of the low — viscosity bitumen slowed
down and reduced the consequences of aging of
asphalt concrete.

5. This has a significant impact on maintaining its
physical and mechanical properties at the required
level during the operation period.

6. Low — viscosity bitumen maintains the water and
frost resistance and resistance to low temperature
cracking of asphalt concrete.

7. The use of Olexobit 30 NW bitumen enables to
lower the required compaction temperature of
asphalt concrete of about 15-20°C.

8. Its physical and mechanical properites are at the
required level; the resistance to weathering is also
ensured.
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Wplyw starzenia na wodo- i mrozoodpornosc¢ betonu
asfaltowego z asfaltem niskotemperaturowym

1. Wprowadzenie

Jednym ze sposobow rozwigzania problemow
optymalizacyjnych w zakresie technologicznym
i ekologicznym produkcji betonu asfaltowego, jak
rowniez innych rodzajéw mieszanek mineralno-asfal-
towych wytwarzanych ,,na goragco” jest zastosowanie
podczas ich produkcji asfaltéw niskowiskozowych.
Sktad ramowy tych asfaltéw zostal wzbogacony
o sktadniki (parafiny twardokrystaliczne) obnizajace
lepkos¢ w wyzszych temperaturach, ktorymi sg we-
glowodory alifatyczne o dtugich tancuchach. Ponadto
tego rodzaju asfalty charakteryzujg si¢ znacznie wyz-
sza temperaturg migknienia oraz obnizong lepko$cia
w temperaturze 25°C w porownaniu z tradycyjnymi
asfaltami ponaftowymi [Nowosci Zagranicznej Tech-
niki Drogowej 2007].

Z uwagi na zastosowanie duzej ilosci ziarn fama-
nych oraz normowych ograniczen ilo$ci plastycznej
zaprawy uzyskuje si¢ mieszanki mineralno-asfal-
towe coraz trudniejsze w zaggszczaniu. Mieszanki
o niskiej temperaturze zaggszczania znacznie obnizaja
tarcie wewnatrz mieszanki zmniejszajac opor zagesz-
czania w temperaturach o okoto 20°C nizszych niz
w sytuacji, gdy jako lepiszcze zastosowano asfalty
zwykte. Dodatkowo uwzgledniajac etapy starzenia
wg programu SHRP oraz redukujac temperaturowa
intensyfikacje etapu pierwszego mozna uzyskac¢ mie-
szanki o stosunkowo dobrych wynikach odpornosci
na dziatanie wody i mrozu przy niskiej wrazliwosci
na zmiany w procesie starzenia.

2. Badania asfaltu niskowiskozowego

W badaniach wptywu starzenia na wodo- i mrozood-
pornos¢ betonu asfaltowego zastosowano asfalt Ole-
xobit 30 NV (NV — niskowiskozowy) czyli o niskiej
lepkosci nazywany réwniez asfaltem niskowiskozo-
wym oraz w celach kontrolnych asfalt zwykty 35/50
pochodzacy z petrochemii w Ptocku (Polska).

Analiza wynikow badan pozwala stwierdzi¢, ze as-
falt niskotemperaturowy charakteryzuje si¢ korzyst-
niejszymi parametrami w porownaniu z asfaltem
35/50. Posiada on mniejsza o potlowe penetracje przy
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jednoczesnie wickszej o 10°C temperaturze migknie-
nia w poréwnaniu z asfaltem 35/50. Dodatkows jego
zaletg jest duzy nawrot sprezysty, przy prawie braku tej
wiasciwosci asfaltu tradycyjnego.

Nalezy rowniez zaznaczy¢, ze podczas wykonywa-
nych badan asfaltu Olexobit 30NW nie odczuwano
prawie wcale emisji lotnych zwigzkow asfaltu, nato-
miast podczas prac z asfaltem 35/50 emisja lotnych
zwigzkow asfaltu byta bardzo duza [Iwanski, Mazu-
rek 2008].

3. Projekt betonu asfaltowego

W celu oceny odpornosci betonu asfaltowego na
dzialanie wody i mrozu w aspekcie zastosowanego
asfaltu badania wykonano na betonie asfaltowym
o uziarnieniu 0/11 mm przeznaczonym na warstwe
Scieralng nawierzchni obcigzonej ruchem. Istotnym
elementem badan byta rowniez ocena wptywu rodzaju
mineralogicznego kruszywa na wtasciwosci betonu as-
faltowego ze stosowanymi w badaniach asfaltami. Za-
projektowano beton asfaltowy z kruszywem glownym
diabazowym (BA-D), kwarcytowym (BA-K) oraz
z kruszywem gabro (BA-G). Jako kruszywo doziar-
niajace zastosowano mieszanke dolomitowa 0/4 oraz
piasek tamany granitowy.

W celu zapewnienia wymaganej adhezji pomig-
dzy asfaltem a ziarnami kruszywa mieszanki mi-
neralnej zastosowano dodatek $rodka adhezyjnego
Teramin 14 w stosunku do asfaltu w ilosci 0,2% dla
badanych betonow asfaltowych z grysem gabro oraz
diabazowym. Natomiast dla betonow asfaltowych
z grysem kwarcytowym ilos¢ srodka adhezyjnego
ustalono na poziomie 0,4%. Wymagang ilo$¢ asfaltu
w zaprojektowanych betonach asfaltowych okreslo-
no na podstawie badan wytrzymatosciowych Mar-
shalla. Nalezy doda¢, iz beton asfaltowy z asfaltem
zwyklym zageszczano w temperaturze 145°C, nato-
miast beton asfaltowy z asfaltem niskowiskozowym
w temperaturze 125°C [Iwanski, Mazurek 2008].

Mieszanki mineralne betonu asfaltowego z kruszy-
wem gabro, kwarcytowym, diabazowym zaprojek-
towano tak, aby zawartoSci wolnych przestrzeni
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w badanych betonach asfaltowych z r6znymi rodzaja-
mi asfaltow i tym samym rodzajem grysu byty zblizone
do siebie. Umozliwi to dokonanie prawidtowej oceny
1 porownywanie wynikow badan wykonanych be-
tonéw asfaltowych. W tym celu poddano krotkiej
analizie statystycznej wyniki zawartosci wolnych
przestrzeni probek z asfaltem zwyktym i niskowisko-
zowym. Sprawdzono hipotez¢ o rownosci Srednich
zawartosci wolnych przestrzeni.

Stwierdzono, ze warto$¢ statystyki miesci si¢
w obszarze dopuszczalnym, zatem uzyskane wartosci
nie przecza hipotezie, ze zawarto$ci wolnych prze-
strzeni sg istotnie rowne.

Aby doprowadzi¢ zawarto$¢ wolnych przestrzeni
w probkach betonu asfaltowego z asfaltem nisko-
wiskozowym wymagane byto obnizenie ilosci as-
faltu w stosunku do probek z asfaltem zwyklym
o maksymalnie 0,2% dla mieszanek z grysem kwar-
cytowym (z poziomu 5,5% do 5,3%) i1 diabazowym
(z poziomu 5,4% do 5,2%). Natomiast w mieszan-
kach z grysem gabro pozostawiono warto$¢ asfaltu
na poziomie 5,2%.

4. Metodyka oraz analiza rezultatéw badan

Beton asfaltowy z asfaltem niskowiskozowym cha-
rakteryzuje si¢ tym, ze proces starzenia, szczegolnie
krotkoterminowego STOA, nie wywoluje nadmierne-
go jego usztywnienia tak jak w przypadku gdy jako
lepiszcze zastosowano zwykty asfalt drogowy. Row-
niez bardzo niekorzystnie proces starzenia wplywa
na odpornos$¢ betonu asfaltowego na oddziatywanie
wody i mrozu oceniang zgodnie z AASHTO T283.
Wskaznik wytrzymato$ci na posrednie rozcigganie po
procesie starzenia betonow asfaltowych wykonanych
z kruszyw kwarcytowych, diabazowych i gabro, ma-
jacymi w skladzie asfalt 35/50 osiggnety wartoSci
mniejsze niz 75% ktora odpowiada dobrej odpornosci
na dzialanie wody i mrozu. W przypadku betonu as-
faltowego z kruszywem kwarcytowym i asfaltem dro-
gowym 35/50 nalezy zauwazy¢, iz utracit w wyniku

starzenia odpornos¢ na oddzialywanie niskich tempe-
ratur z uwagi na warto$¢ wskaznika ponizej krytycz-
nego poziomu 70%. Natomiast w przypadku betonow
asfaltowych w sktad ktorych wchodzit asfalt niskowi-
skozowy pomimo destrukcyjnego wplywu starzenia
na wodo- i mrozoodporno$¢ nadal zachowujg one re-
zerwe elastycznosci i bedg znacznie trwalsze. Pomimo
procesu starzenia sg one w dalszym ciggu odporne na
oddziatywanie ujemnych temperatur. Nalezy zwrocic
uwage iz wartosci wskaznika wytrzymato$ci na roz-
cigganie posrednie w betonach asfaltowych z asfaltem
niskowiskozowym z kruszywem diabazu i kwarcytu sa
zblizone. Na fakt ten moze mie¢ wpltyw stosunkowo
duza zawarto$¢ wolnych przestrzeni w betonie asfalto-
wym z kruszywem diabazowym.

Podsumowujac wykonane badania wptywu procesu
starzenia betonu asfaltowego na oddziatywanie wody
oraz mrozu z asfaltem niskowiskozowym mozna
stwierdzi¢, ze tego rodzaju asfalt ogranicza skutki sta-
rzenia, poprzez zmniejszenie usztywnienia mastyksu,
poprawiajac przy tym znacznie wodo- i mrozoodpor-
no$¢ betonu asfaltowego.

5. Wnioski

Dokonujac analizy wynikow wykonanych badan
mozna stwierdzi¢, ze zastosowanie asfaltu nisko-
temperaturowego w betonie asfaltowym wptywa ko-
rzystnie na zmiany jego parametréw mechanicznych
W porownaniu ze stosowaniem asfaltu zwyklego.
Asfalt niskotemperaturowy powoduje zwolnienie
tempem starzenia temperaturowego (LTOA i STOA)
betonu asfaltowego. Dynamika procesu starzenia jest
znacznie mniejsza z tym rodzajem asfaltu, niz gdy
stosowano asfalt zwykty 35/50. Beton asfaltowy z as-
faltem niskotemperaturowym charakteryzuje si¢ row-
niez wigksza odpornosciag na oddzialywanie wody
1 mrozu zarowno przed, jak i po okresie starzenia, niz
w przypadku, gdy jako lepiszcze zastosowano asfalt
drogowy 35/50.
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