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KOMKORN CHAIDACHATORN : UTILIZATION OF RECY CLED
ASPHALT PAVEMENT ASAGGREGATES IN ENVIRONMENTAL-
FRIENDLY CONCRETE APPLICATIONS. THESISADVISOR : PROF.

SUKSUN HORPIBULSUK, Ph.D., 124 PP.

MORTAR/CONCRETE/RECY CLED ASPHALT PAVEMENT/AGGREGATE

This research is to study the utilization of recycled asphalt pavement (RAP) to
replace the natural aggregate in mortar and concrete. The investigations on the
strength development and microstructure change have been presented by varying the
mix proportion of mortar and concrete containing RAP. The variation of strength of
mortar and concrete containing RAP is the key study of this work. Research and data
collection are divided into two parts:

The first part investigated the strength development of cement mortar (CM)
containing RAP as fine aggregate replacement for natural sand by means of strength,
X-ray diffraction, and scanning electron microscopy (SEM) tests. The effect of RAP
replacement ratio, water to cement ratio (W/C) and curing time on strength
development was evaluated. RAP had noticeably higher water absorption at saturated
surface dry (SSD) state and slower rate, of absorption than sand. The additional water
to be compensated for the SSD state, remained as the free water in the mix after
hardening. The RAP replacement at an optimum ratio of 25% increased the
cementitious products and compressive strength for low w/C of less than 0.5, which
was insufficient for cement hydration. The RAP replacement caused the most
significant porosity and the lower cementitious product and compressive strength for

high w/C of more than 0.5. The modified w/C has presented as the combined water



(w*), defined as the sum of reacted water (w) and after-hardening unabsorbed water
(wuy). The hydration retardant effect due to bitumen was considered in the
development of the extended water to cement ratio law for prediction of strength
development in RAP-CM. The outcome of the first part will facilitate the mix design
of RAP-CM at various RAP replacement ratios, w/C ratios and curing times.

The second part introduced the effect of replacement of fine and coarse
aggregates by RAP on the compressive strength concrete. The investigations on the
mix proportion of concrete containing RAP was presented. The compressive strength
of concrete tends to decrease with the increase of RAP replacement in natural
aggregates. The reduction of cementation products due to free water and asphalt
bitumen causes a decline in the strength of concrete containing RAP. However, the
modulus of resilience of concrete increases according to the RAP replacement. The
extended water to cement ratio law was used to explain the strength development of
concrete containing RAP. The design guideline for concrete containing RAP has also
been presented in this work, based on the conventional approach by ACI 211.1. This
design approach was verified by previous works from the literature. The new findings
from this-research will promote the mix design of concrete containing RAP as an
aggregate replacément, for moving towards increased ‘applications of recycled

materials in a sustainable manner-in civil engineering construction.
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