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Abstract

In this study, mechanical properties of a polymer cementitious matrix (PCM) on fly ash, shrinkage reducing
agent, and EVA polymer were evaluated and its optimum mixing level was determined to strengthen structures
damaged by natural disasters. A total of 19 PCM mixtures were divided into the series | and Il to evaluate
the effects of fly ash, shrinkage reducing agent, and the amount of EVA polymer, respectively. Results
showed that the PCM containing fly ash and shrinkage reducing agent together satisfied the required flow,
setting time, compressive strength, and dry shrinkage. However, the bonding strength of 1.0 MPa did not
satisfy the requirement. The bonding strength was thus improved by increasing the amount of EVA polymer
in series Il by 2-8%, resulting in 0.81-1.65 MPa. Therefore, it is found that a mix of 10% of fly ash, 1%
of shrinkage reducing agent, and 4% of EVA polymer was determined as the optimum mixing level of the

PCM.
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Table 2. Physical properties of chemical admixtures
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Table 1. Chemical properties of raw material

OPC(%) asFlllg]%) sjlllltll((:;)
Si02 21,74 58.62 5102 96.9
Al203 5.00 23,74 Ca0 0.11
Fe203 3.17 7.43 Fe203 0.34
Ca0 62,79 3.27 MgO 0,03
MgO 2,97 0,84 Al203 1,44
S03 1,67 0.53

% Source: Type I ordinary portaland cement of S—manufacturer
in Korea

Water reducing agents Shrinkage reducing agent Polymer
Ingredient Naphthalene Glycol ether Ethylene vinyl acetate
Type Broun powder White liquid White powder
Density 0.70+0,05(g/cr) 0.95+0.1(g/crf) 0.60+0.1(g/ar)

% Source: Silca sand of N—manufacturer in Korea
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Series Specimen W C FA S ADL* AD2* ADSTE
(total X %) (BX %) (BX %) (BX %) (BX %)
(BX %) (BX %)
F5SRO 0.0
F5SR1 95 5 200 1.0
F5SR2 2.0
F7SRO 0.0
F7SR1 93 7 200 1.0
F7SR2 2.0
F10SRO 0.0
I F10SR1 13 90 10 200 0.40 1.0 0
F10SR2 2.0
F20SRO 0.0
F20SR1 80 20 200 1.0
F20SR2 2.0
F30SRO 0.0
F30SR1 70 30 200 1.0
F30SR2 2.0
F10SR1E2 2.0
I FIOSRIEA 13 90 10 200 0.40 1.0 L0
F10SR1E6 6.0
F10SR1E8 8.0

% Source : *Super plasticizer, **Shrinkage Reducing Agent, ***EVA Polymer powder
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(d) Compressive test

Figure 1. Type of tests and specimens

(e) Setting time test
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Figure 2. Results of mortar flow
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Specimen
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F10SR1E2 160 392 876 32.0 42.7 -0.034 0.81
F10SR1E4 162 407 939 26,3 41,9 -0.027 1.32
I
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% Source: Experimental data assessed by authors of this paper
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Figure 6. Results of drying shrinkage
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