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SEREYROATH CHEA : ASSESSMENT OF PHYSICAL AND
GEOTECIHNICAL PROPERTIES OF RECYCLED CONCRETE
AGGREGATE AND CRUSHED ROCK BLENDS. THESIS ADVISOR :

PROF. SUKSUN HORPIBULSUK, Ph.D., 88 PP.

RECYCLED CONCRETE AGGREGATE/ GEOTECHNICAL TESTING/

PAVEMENT MATERIAL

In recent years, there has been an environmental push worldwide to continually
seek new reuse applications for various waste materials. This research aims to
investigate physical and geotechnical properties of Recycled Concrete Aggregate
(RCA) and Crushed Rock (CR) blends for pavement applications. The particles of RCA
and CR are the same and meet the specific requirement of Department of Highways,
Thailand. The laboratory experiments including particle size distribution, particle
density, water absorption, Los Angeles (LA) abrasion, compaction, Califorhia Bearing
Ratio (CBR), and direct shear test were undertaken on various blended samples. The
RCA was blended with CR at replacement ratios of 0%, 30%, 50%, 70% and 100%.
The increase of RCA content results in the increase in Optimum Water Content (OWC)
due to the high water absorption of mortar of RCA particles. Due to the low strength
of RCA particles, LA abrasion increases with increasing RCA content. The results
show that RCA-CR blends with RCA replacement ratios between 30 and 100% can be
used as sub-base and base materials, where their LA abrasion varies from 17-39%,
water absorption from 2.4-4.2% and CBR from 36-128%. The effect of RCA on the

shear response of blended materials shows that the peak shear strength decreases as the
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RCA replacement ratio increases. The tan ¢, varies from 0.52-1.00 for RCA

replacement ratio ranging from 0% to 100%, where ¢, is peak friction angle. Shear
strength difference between the peak state and the critical state reduce with increasing
the RCA replacement. Since the initial gradation of RCA and CR are the same, the
reduction in dilatancy induced shear strength is mainly caused by the crushing of RCA
particles during compaction. The relationships between LA abrasion, water content,
CBR and ¢ versus RCA replacement ratios are proposed, which are useful to
geotechnical and pavement practitioners for selection of pavement materials and
pavement design. The equations can also be extended to predict the blended materials
with different gradation of each origin compositions. This research will enable RCA
traditionally destined for landfill to be used in sustainable manner as an aggregate in
pavement base/subbase, which is significant in term of engineering, economic and

environmental perspectives.
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