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RECYCLED CONCRETE AGGREGATE/POLYVINYL ALCOHOL/PAVEMENT

The objective of this thesis is to study the possibility of Recycled Concrete
Aggregate (RCA) modified by Polyvinyl Alcohol (PVA) for using in pavement
applications. Utilities of RCA reduce both waste concrete from demolition and the
devastating of natural aggregate sources effectively. But, certain limitations such as
low crushing strength and low abrasion resistance makes the unfavorable strength
properties of RCA concrete and RCA base/subbase especially on the flexural strength.

The first and second chapters present the statement of the problems and the
objectives of this study, summary of the advantages and disadvantages of using RCA
in pavement applications and the results from previous research on the improvement
of engineering properties of RCA.

The third chapter presents the compressive and flexural strengths of concrete
using RCA as aggregate. The RCA concrete was made using two-stage mixing
approach (TSMA). The results reveal that the compressive strength increases with
decreasing water to cement (w/c) ratio. The polyvinyl alcohol to cement (p/c) ratio of
1% is found to be appropriate for achieving the maximum flexural strength for water
contents and curing times tested. The SEM results indicate that the PVA films
reinforce the hydration products, which increase the flexural strength. However, the
XRD results shown that increasing PVA content causes the reduction in hydration

products and therefore the lower compressive strength
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shown that increasing PVA content causes the reduction in hydration products and
therefore the lower compressive strength

The fourth chai)ter presents the possibility of using Fly Ash (FA) for improving
strength properties of PVA-RCA concrete. The Fly Ash to cement (FA/c) ratios in this
study were 0:100, 10:90, 20:80 and 30:70. At 28 days, the replacement of 20% FA to ¢
(FA/c =20:80) is the best proportion to reach the highest compressive strength. The p/b
ratio of 1% provides the maximum flexural and split tensile strengths for all FA/c and
curing times tested. The SEM result of 28 day-samples shows that the reaction between
FA and cement causes denser matrix and higher strength. The PVA films at 1% PVA
reinforce the cementitious matrices and hence cause the highest flexural strength.

The fifth chapter presents the possibility of using PVA and cement to stabilize
RCA to be used as a pavement base/subbase materials. PVA contents were varied at
0.5%, 1%, 1.5% and 2.0% by weight ‘of optimum water content. 2% PVA increases
UCS and toughness of cement stabilized RCA almost 3 times when comparing to those
of the samples without PVA. The SEM results reveal that at 2% PV A, the matrix was
dense and less voids because PV A films cover RCA and entwine it together, resulting
in high toughness and compressive strength.

The sixth'chapter presents the conclusions of this study. The recommendations
for future work were also presented in this chapter. The use of RCA together with PVA
and FA in road engineering applications is useful in term of engineering and economic

and environmental perspectives.
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