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Abstract

Bearing capacity and durability of road pavement structure depends on design solution, transport loads, climate, materials and 
construction quality. But the main factors are selected materials for road pavement structure and their properties. Typically, there 
are selected high quality aggregates for asphalt wearing layer of heavy duty pavement. In Lithuania, granite aggregates are often 
used for asphalt wearing layer, but this magmatic rock is imported from other countries. Dolomite is one of the most available
sedimentary rocks in Lithuania and quarries contain hundreds million tons of this material. Either, high quality dolomite is 
produced applying special extraction technology, and the mechanical properties of this material are similar to granite. The aim of 
this research is to evaluate high quality dolomite as aggregates for asphalt wearing layer and to design rut resistant asphalt mix 
with dolomite aggregates. Test results showed good bitumen-aggregate adhesion properties. There were designed asphalt 
concrete (AC) mixes using granite and high quality dolomite aggregates and stone mastic asphalt (SMA) mixes using high 
quality dolomite aggregates based on fundamental properties in accordance to standard EN 13108-1 and EN 13108-5. Resistance 
to permanent deformation of asphalt mixes is achieved by designing coarser gradation mixes with higher content of air voids
(3–4%) comparing to traditional asphalt mixes for wearing layer (2–4%). Designed asphalt mixes were tested using empirical and 
performance based tests, which showed promising results for asphalt mixes with high quality dolomite aggregates.
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1. Introduction

Hot mix asphalt (HMA) is commonly used in roads and airport pavements as a surface layer. Permanent 
deformation is a major mode of failure in flexible pavements consisting of both rutting and shoving. This problem is 
more common in hot climates where the stiffness of the HMA is further decreased with the increase of the pavement 
temperature. Additionally, the different behavior of HMA pavement at intersection is related to the more complex 
stresses imposed at the pavement surface layer by the braking, accelerating and turning movements of heavy loaded 
trucks (Hajj et al. 2011).

Oscarsson (2011), Tarefder et al. (2003) grouped the factors affecting asphalt pavement durability into material 
properties (e.g. aggregate gradation, binder grade, binder content, air void content), loading specificity (e.g. 
magnitude of load, contact area, tire pressure) and climatic conditions (e.g. moisture, temperature). The proper 
incorporation of these factors into asphalt mixture design procedure ensures desirable asphalt pavement 
performance.

The volumetric characteristics (binder content, air voids content, absorbed binder content, effective binder 
content, voids in mineral aggregate, voids filled with binder as a volume percentage and etc.) of compacted asphalt 
mixture are the key in the proper asphalt mixture design procedure, because of their influence on the stability and 
durability of asphalt mixture (Christopher et al. 2011, Kassem et al. 2011, Kandhal et al. 1998). 

Aggregate characteristics can be specified by shape, flakiness, resistance to fragmentation, resistance to 
polishing, percentage of crushed and broken surfaces in coarse aggregate particles and gradation.

According to resistance to permanent (plastic) deformation, there is recommended to use aggregates of shape 
index SI20 and FI20. Spherical aggregates and/or increasing the amount of this type particles reduce the interior 
friction and shear strength of the mixtures and increase susceptibility to plastic deformation. Crushed stone particles 
lead the strength of asphalt mixture. Furthermore, crushed coarse aggregates having longer or thinner shapes lead 
stiffer HMA (Arasan et al. 2011, Singh et al. 2012).

Depending on asphalt purpose various types of aggregates are used for its production e.g. aggregates with high 
resistance to fragmentation and polishing are used for asphalt wearing layer. In Lithuania, granite aggregates are 
often used for asphalt wearing layer, but this magmatic rock is imported from other countries. 

Dolomite is one of the most available sedimentary rocks in Lithuania and quarries contain hundreds million tons 
of this material. These aggregates are often used for asphalt binder layer, base and base-wearing layers. According 
to Sybilski (2010), if the local materials does not meet with requirements for its intended application, there should 
be seeking ways to improve properties. Haritonovs et al. (2014) evaluated dolomite aggregates using for high 
modulus asphalt concrete mixes and obtained sufficient results. 

However, in Lithuania high quality dolomite aggregates are produced applying special extraction technology, and 
the mechanical properties of this material are similar to granite. Considering these facts, there is question of using 
local high quality dolomite to rut resistant asphalt mix producing, which properties would be similar or better 
comparing to asphalt mixes with granite aggregates.

The aim of this research is to evaluate high quality dolomite as aggregates for asphalt wearing layer and to design 
rut resistant asphalt mix with dolomite aggregates. Asphalt mixtures were designed considering not only air void 
content, but also performance based wheel tracking test results.

2. Materials

In Lithuania, there is requirement to use polymer modified bitumen for heavy loaded pavement wearing layer 
asphalt mixes. In order to design rut resistant asphalt mixes, there were selected polymer modified bitumen
PMB 45/80-55. Additionally, there was decided to design similar gradation asphalt concrete mix AC 11 VS gr with 
granite aggregates on purpose to compare influence of aggregate type to rutting resistance. Characteristics of the 
binder (needle penetration, softening point, elastic recovery and bond of bitumen with mineral aggregates) and 
characteristics of both aggregates (flakiness index, shape index and resistance to freeze-thaw) were evaluated. The
tests results are shown in Table 1 and Table 2.
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