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ABSTRACT

The objective of this research is to study the road making properties of 3 asphaltic
concrete types; asphalt concrete with 60 — 70 penetration asphalt cement, blended asphalt cement
and ribbed smoked rubber and SBS polymer modified asphalt. The studied properties are the
basic and shear modulus of asphalt cement and the road making properties of asphaltic concrete;
the stiffness modulus and the fatigue resistance.

The blended asphalt cement and ribbed smoked rubber, named hereafter the rubber
modified asphalt cement, is classified into 3 types according to the kneading time of rubber sheet
of 10, 20 and 30 minutes. The aggregate used in asphaltic concrete mix comes from the Eastern
and Southern part of Thailand where there are a good number of rubber plantations. For each type
of modified rubber asphalt, the proportions of rubber used in blending ranges from 1 to 8 percent
by weight of asphalt cement. Tests on basic properties and shear modulus of modified rubber
asphalt samples were used in selecting an optimal blending proportion and this was then used in
asphaltic concrete mix.

The asphaltic concrete mixes with different types of asphalt cement were designed by
the Marshall method with Marshall criteria suggested by Dept. of Highways, Thailand. The
designed mixed specimens were tested, for road making properties which are the Resilient

modulus and the fatigue life using the repeated indirect tensile test method. The test results were



compared with that of the Shell method for the value of the modulus and with the Asphalt
Institute model for fatigue life.

Basic properties and shear modulus tests of the 3 asphalt cements showed that the
modified rubber asphalt cement was superior to the 60-70 penetration asphalt cement but was not
as good as the SBS Polymer modified asphalt particularly on the viscosity at high and low
temperatures. Tests on the modulus of asphaltic concrete also showed the same result trend; the
value of modified rubber asphaltic concrete was 30% greater than the ordinary asphaltic concrete
but 10% lower than the Polymer modified asphaltic concrete.

Comparisons on modulus values of asphaltic concrete to that calculated from the Shell
method showed that results from the Shell method were lower than the test results in all cases.
Fatigue life of the modified rubber asphaltic concrete was found to be 35% greater than the life of
ordinary asphaltic concrete however it was 15% lower than the life of the modified polymer
asphaltic concrete. When validating with the Asphalt Institute Fatigue model; it was found that
the fatigue property of ordinary and Polymer modified asphaltic concrete were similar to the

model. The similarity could also be concluded for the case of modified rubber asphaltic concrete.



