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ABSTRACT

Generally, polymer mortar made with unsaturated polyester(UP) resin has a high curing shrinkage. This is an
inadequate as repair material and construction products that hezve been widely used for years recently. To
overcome these problems, polymer researchers and engineers have used shrinkage-reducing additives, which are
usually specific thermoplastic polymers.

The objective of this study is to evaluate the effects of shrinkage-reducing additive on the curing shrinkage and
strengths of UP mortar. UP mortars are prepared with expanded polystyrene(EPS) ratio in styrene monomer(SM),
(EPS/PS, PS=EPS+SM), and the ratio of total polystyrene resin(FS) to UP resin, (PS/UP). And it is tested for
viscosity of UP resin, slump-flow, working life, flexural and compressive strengths, and curing shrinkage tests.
From the test results, viscosity of resin for UP mortar increases with increasing PS content. Curing shrinkage of
UP mortar is considerably smaller than that of plain UP mortar, nevertheless, reduction in the strengths is not

recognized according to adding PS resin. In this study, we can obtain the optimum mix proportions of UP mortar
using PS resin which made of waste expanded polystyrene.

Keywords : unsaturated polyester(UP) resin, shrinkage-reducing additive, expanded polystyrene,
flexural and compressive strengths
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Table 1 Properties of unsaturated polyester resin

Specific gravity . Viscosity Gel time
(20C) Acid value | (b, ) (min.)
1.105 226 250 12.4

Table 2 Physical properties of calcium carbonate

Specific gravity Unit wegght Surface area|Water content

31 ABME (t/m) (ci/g) (%)
3.1.1 2% 2.9 0.9%4 2,500 <0.1
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Table 3 Mix proportions of UP mortar (unit : wt.%)
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Fig. 2 Viscosity of resin compounds with variation of
EPS/PS and PS/UP Ratios
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Fig. 3 Slump of UP mortars with variation of
EPS/PS and PS/UP ratios
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Fig. 4 Flow of UP mortars with variation of
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