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NHIEU VINH DUONG : CEMENT - NATURAL RUBBER LATEX STABILIZED
RECYCLED CONCRETE AGGREGATE AS A PAVEMENT BASE MATERIAL.
THESIS ADVISOR : ASST. PROF. MENGLIM HOQY, Ph.D., 169 PP.

Keyword: Recycled Concrete Aggregate/Cement Stabilization/Natural Rubber Latex/

Pavement Base Applications

Recycled concrete aggregate (RCA), containing cement and aggregate, is one of
the primary C&D materials obtained from the demolished concrete structures.
Recently, innovative road construction methods using construction and demolition
(C&D) materials as aggregates to replace natural aggregates are a priority for pavement
authorities in many countries. The tendency to use C&D materials as a resource is due
to the high demand for virgin aggregates, high construction costs and environmental
concerns. However, due to the inferior engineering properties of pure RCA, the cement
stabilized RCA is practically used for the road base layer. The cement stabilized RCA
material generally has a high compressive strength, and meets the local road-authority
requirements for stabilized pavement base course. However, cement-stabilized RCA
shows brittle behavior with low tensile and flexural strengths.

This study aims to investigate the possibility of using NRL as a green polymer
to enhance the geotechnical properties of cement stabilized RCA for pavement base
applications. Besides, the influence of natural rubber latex (NRL) on the mechanistic
performance of cement stabilized RCA mixtures is also evaluated.

This thesis consists of three parts: the geotechnical properties of cement
stabilized RCA with and without NRL additive; the effectiveness of NRL on the
performance properties of cement stabilized RCA under traffic (cyclic) loading
conditions; the durability of cement-NRL stabilized RCA mixture under wetting — drying
(w-d) conditions. Based on the previous studies, the cement content of 3%, 5%, and
7% with the ratio of dry rubber content in latex (r/c) of 5%, 10%, and 15% were chosen
to prepare the stabilized RCA mixtures. All samples are cured for 7 and 28 days under
a temperature condition of 25+2°C.

The results show that the r/c of 10%, 5%, and 5% were the optimum NRL
additive for 3%, 5%, and 7% cement content that helped the strength of mixtures
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reach the maximum value. In addition, added NRL enhanced the ductility and
toughness improvement for cement stabilized RCA. The brittle behaviour, fatigue life,
and anti-rutting of stabilized RCA mixture were improved under the effects of NRL
additive. The long-term performance, UCS values decreased with the increase of w-d
cycles, and the mixtures with an optimum r/c ratio showed better to resist moisture
damage.

The outcome of this study will promise reliable results for the utilization of

NRL in pavement base applications as a sustainable additive.
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