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6. Changes of Properties of Asphalt Concretes due to Heat Curing at 70°C

Yoshitaka HACHIYA*
Tsutomu FUKUTE**
Katsuhisa SATO**

Synopsis

Recently many transverse crackings which have appeared in asphalt concrete layer of
pavements become to be a serious problem. These cracks seem to be related to aging or harden-
ing of asphalt concretes due to action of natural environment.

In order to clarify the effect of aging or hardening of asphalt concretes to their mechanical
properties and occurrence of thermally induced cracks, a series of laboratory tests were con-
ducted, in which were also considered the behaviors of three types of construction joints (hot
joint, semi-hot joint and cold joint).

In these tests, heat was delt with as a factor of natural environment which makes asphalt
concretes harden. Firstly, specimens of asphalt concretes were prepared using two types of
aggregates and two types of asphalts and cured in an oven at 70°C for eight weeks in maxi-
mum. Next, the stresses induced by thermal cycling (10~ —20°C) were observed and flexural
tests were also carried out. At the same time, asphalts extracted from heat-cured asphalt
concretes were analyzed. '

The main conclusions are as follows:

(1) Asphalt concrete becomes hard and brittle during the process of heat curing. Namely,
the strain at failure decreases and the stiffness increases. And the asphalt extracted from
the asphalt concretes shows hardening due to heat curing.

(2) The thermally induced stresses of asphalt concrete increase with curing time. A strong
relation has heen observed between the thermally induced stress at —20°C and softening .
point of asphalt in the asphalt concrete. These stresses may also be estimated by linear
visco-elastic theory with noticeable accuracy.

(3) Asphalt concrete specimen with the construction joint shows smaller flexural strength
and strain at failure compared with specimen without the conmstruction joint. Also it
tends to fail during the thermal cycling easily. Compared with the other types of con-
struction joints, cold joint is easily to fail. )

(4) If the hardening of asphalt concrete can be prevented, the occurrence of thermally induced
cracks will be decreased. One method of preventing the hardening of asphalt concrete
is to raise the asphalt content. If the level of asphalt content is raised to a suitable degree,
thermally induced cracking may be minimized.

* Member of Runways Laboratory, Soils Division.
** TFormer Senior Research Engineer, Soils Division.
*** Chief of Runways Laboratory, Soils Division.
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Asphalt Concrete Joint Asphalt Aggregate Asphalt Content (%)
NS NJ, HJ, SHJ, CJ Straight 60-80 Normal 6.2 (0AC)
Ccs NJ, CJ Straight 60-80 Coral Reef Rock 9.3 (OAC)
CS+1 NJ, CJ Straight 60-80 Coral Reef Rock 10.3 (OAC+ 1)
NP NJ, CJ Semi-Blown 40-60 Normal 6.2 (0OAC)
Cp NJ, CJ Semi-Blown 40-60 Coral Reef Rock 9.3 (0AC)
N: Normal Aggregate NJ: No Joint
C: Coral Reef Rock HJ: Hot Joint

S: Straight Asphalt

SHJ: Semi-hot Joint

P: Semi-blown Asphalt
OAC: Optimum Asphalt Content
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