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2 ok 17|54 AMARE BEe7) dstd BEGE2H2FAE AL Ber] 2P B4 dstd ZAIET. BAZREEA)Y At
BE~ wt %) AZAY BAB10~50 wt %) Wt dFd e TAAE A ¢F L YAE, FFNY, WEFANE, WAEAY, AT
2xzx 9 SEMd 9% mAZRA FAEL ANHAT 1 A% Ev TAHEY 4FFES YA AWME Zaerd ¢ A= FHEAL,
F4$E 1102 FAEY0H, WAEAD 98 FFPLEL V2 AT Z2HUT WIFANEFA 4T E0 2AES FF R 82
B BE QAL E A 238 A 5o 67%, %2 27 FaAden EAHATAY 2ol ost AZFR AL A FHEUT.

Abstract: The physical properties of polymer concrete were investigated for development of high-performance construction materials. Various

- specimens of polymer concrete were prepared using unsaturated polyester resin as the polymer-binder with the various dosage of calcium carbonate
as microfiller (5~20 wt %) and fine aggregate(10~50 wt %). For the evaluation of the physical properties of polymer concretes, tests such as
compressive strength, flexural strength, water absorption test, hot water immersion test, acid resistance test and pore size distribution analysis were
conducted. As a result, it is concluded that compressive and flexural strengths of polymer concretes increased up to 4 times than those of
conventional cement concrete. Whereas the compressive and flexural strengths of polymer concretes tested after hot water immersion, compared
with those of polymer concretes tested before hot water immersion, decreased about 67%, 47%, respectively. By hot water immersion, total pore
volume and porosity(%) of polymer concretes were remarkably increased due to decomposition of polymer binder. And also, it is showed that water
absorption(%) and weight loss(%) of polymer concrete specimens by acid immersion, compared with those of ordinary portland cement concrete,
decreased about 1/100, 1/27, respectively.
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Table 1. Specimen Recipe of Polymer Concretes

Specimen Resin CaC0s Fine Coarse
peIro (Unsaturated %) aggregate | aggregate | Remarks
" | polyester), % ° (%) (%)
1 10 i)
2 20 65
3 10 5 30 55
4 40 45
5 50 3H
6 10 70
7 20 60
8 10 10 30 50
9 40 40
10 50 30
11 10 65
12 20 55
13 10 15 30 45
14 40 35
15 50 %
16 10 60
17 20 50
18 10 20 30 40
19 40 30
20 50 20
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Figure 1. Water absorption of polymer concretes as a function
of fine aggregate content.
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Figure 2. Compressive strengths of polymer concretes as a
function of calcium carbonate content.
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Figure 3. Flexural strengths of polymer concretes as a function
of calcium carbonate content.
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Figure 4. Compressive strengths of polymer concretes as a
function of fine aggregate content.
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Figure 5. Flexural strengths of polymer concretes as a function
of fine aggregate content.
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Figure 6. Compressive strengths of polymer concretes as a
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Figure 8. Compressive strengths of polymer concretes as a
function of fine aggregate content (—: after hot water immer-

function of calcium carbonate content (—: after hot water
immersion, *+~++ : before hot water immersion).
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Figure 7. Flexural strengths of polymer concretes as a function
of calcium carbonate content (—: after hot water immersion,
----- . before hot water immersion).
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Figure 9. Flexural strengths of polymer concretes as a function
of fine aggregate content (—: after hot water immersion, - :
before hot water immersion).
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Figure 10. Weight change of polymer concretes as a function
of fine aggregate content after hot water immersion.
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Figure 11. Weight loss of polymer concretes as a function of
fine aggregate content after acid immersion.
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Figure 12. Pore volume of polymer concretes as a function of
fine aggregate content(resin: 10%, CaCOs: 20%).
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Figure 13. Porosity of polymer concretes as a function of fine
aggregate content(resin: 10%, CaCQs: 20%).
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Figure 14. Pore volume of polymer concretes as a function of
pore diameter(CaCOs: 20%, fine aggregate: 10%).
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Figure 15. Pore volume of polymer concretes as a function of
pore diameter(CaCOs: 20%, fine aggregate: 20%).
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pore diameter(CaCOs: 20%, fine aggregate: 30%).
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(a) micrograph before hot water immersion test

(b) 2 cm depth micrograph after hot water immersion test

(c) surface micrograph after hot water immersion test

Figure 20. SEM micrographs of polymer concrete(specimen No.
17).
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