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Mechanical Properties of Catalytic Semi-Blown
Asphalt and its Mixture

Teruo Sucawara  Akio Nagajima  Atsushi KasaHARA

Abstract

This paper describes the test results concerning the mechanical properties of catalytic
semi-blown asphalts and their paving mixtures.

Many attempts have been made for the improvement of bituminous paving mixtures.
Along this line the usage of catalytic semi-blown asphalt has been regarded as one of the
most effective methods for the improvement of resistance to deformation and the low
temperature characteristics of bituminous mixtures.

In this investigation, the physical properties of asphalts were examined by means of
penetration, softening point, Fraass breaking point and the others, while the penetration
index as an index of the rheological property of asphalt was calculated. Considerable
effort was made cn the viscosity characteristics over a wide range of temperature from
5° to 200°C and shear rates. A rotating coaxial cylinder viscometer and a parallel plate
micro-viscometer were utilized and the viscosity was measured as a function of tempera-
ture and shear rate. As a result, a rheology diagram, the viscosity temperature relation,
dependency of viscosity on shear rate and degree of complex flow were obtained for 5
types of asphalt.

In the present study on bituminous mixtures, a simulated wheel tracking test was
carried out to evaluate the resistance to deformation. A considerable improvement of the
high temperature properties of mixtures were obtained by the usage of catalytic semi-
blown asphalt.

In a beam flexure test, mode of fracture, strain at rupture versus temperature and
flexural strength versus temperature were observed. The peak point of flexural strength
versus temperature was designated “brittle point” by the author. On the lower temper-
ature side from “brittle point”, the mixture showed a brittle fracture, and on the higher
temperature from the peak, it showed a ductile fracture. This brittle point moves so the
lower or higher temperature side depending on a variety of variables. As a result, most
of the mixtures showed an equal brittle point except for one asphalt, regardless of the

variation of the penetration or consistency.
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One of the objectives of the present work was to obtain the detailed effects of the
binder property. In this study, the softening point was adopted as the standard temper-
ature and discussions were based on the assumption that the penetration of asphalt can
be neglected when the difference in temperature from the softening point is adopted as
a parameter. Based on the above, no penetration difference except for the rheological
index, P.I., is to be considered. From the test results, the strength vs. temperature, strain
at rupture vs. temperature curves with high P.I. catalytic semi-blown asphalt is further
from the softening point than low P.I. straight asphalt, and it is situated on the low
temperature side. This fact indicates, provided that stability or resistance to deformation
at high temperature is constant, the brittle point of a binder with high P.I tends to
deviate to the low temperature side and then the visco-elastic zone extends to where the
brittle zone becomes narrower. From the results of this investigation, while it may be
said that catalytic semi-blown asphalts with high P.I. have a wide favorable region, the
characteristics of the maximum value of P.I. should also be studied from a viewpoint of
other properties such as workability, stress relaxation property, adhesion to aggregate,
thermal properties etcetera.

Finally, a performance study on an actual highway was carried out, and the maximum
value of 1.7 of P.1. for 100/120 grade asphalt was obtained.
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