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SAOWAROT HASITA : ENGINEERING PROPERTIES OF ASPHALT
CONCRETES USING LIMESTONE, GRANITE AND STEEL SLAG AS
AGGREGATES. THESISADVISOR : PROF. SUKSUN HORPIBULSUK,

Ph.D., 79 PP.

RUTTING/ASPHALT CONCRETE/LIMESTONE/GRANITE/STEEL SLAG

Limestone is generaly used as aggregates in asphalt concrete in Thailand.
Limestone in northeast Thailand is becoming increasingly scarce to source for road
infrastructure projects. The reuse and recycling of industry by-products such as steel
slag as a replacing material in limestone can reduce this problem and aso reduce the
disposal of steel slag. Presently, traffic volume significantly increases and causes the
cyclic load on the pavement over the design load; hence, the existence of rutting and
permanent deformation both wearing course and binder course. wearing course is top
layer of pavement perform compression, binder course is next layer perform tensile.
This research attempts to investigate the visibility of replacing limestone with steel
dag in the engineering property improvement of asphalt concrete. The engineering
properties of asphalt concrete at various steel slag replacement ratios are compared
with those of limestone asphalt concrete and granite asphalt concrete. AC60/70 and
Polymer modified asphalt (PMA) were used as binders and the mix design was based
on Marshal’s method. The studied engineering properties include stability, flow and
indirect tension. Laboratory test results show that the granite asphalt concrete exhibits
the highest stability while the limestone asphalt concrete exhibits the lowest stability.

The dlag replacement improves the stability of limestone asphalt concrete; i.e., the



stability increases with increasing slag replacement ratio. The limestone-steel slag
asphalt concrete using AC 60/70 as binder exhibits higher stability than the granite
asphalt concretes using AC 60/70 and PMA as binders. The slag replacement does not
affect the flow and strength index; all samples have essentially the same strength
index. However, the stedl replacement results in the reduction in indirect tension at
various temperatures tested. A cost analysis reveads that the steel replacement is
economical when asphalt concrete is used as compression wearing course whereas it
is not economica when asphalt concrete is used as tensile binder course. The reuse of
steel dlag as the replacement material to develop sustainable asphat concrete
pavement is useful in term of engineering, economica and environmental

perspectives.
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