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ABSTRACT

The effects of polymer-cement ratio and antifoamer content on the durability of ultrarapid-hardening
polymer-modified mortars using redispersible polymer powder are examined. As a result, regardless of the antifoamer
content, the setting time of the ultrarapid-hardening polymer-modified mortars using redispersible polymer powder
tend to delay with increasing polymer-cement ratio. The water absorption and chloride ion penetration depth of the
ultrarapid-hardening polymer-modified mortars using redispersible polymer powder decrease with Increasing
polymer—-cement ratio and antifoamer content. The resistance of freezing and thawing and chemicals improvement is
attributed to the improved bond between cement hydrates and aggregates because of the incorporation of

redispersible polymer powder

Keywords : ultrarapid-hardening polymer—modified mortar, antifoamer content, water absorption, freezing and thawing

resistance, chemical resistance
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Table 3 Properties of redispersible polymer powder
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Table 1 Physical properties of ultrarapid-hardening

cement
Blaine Setting Compr»cssive2
specfic time(min) strength(kgf/cm’)
burface Initial | Final .
/e | sot | s | 30|60 |1d|3d]|7d]|28d
8~11 |12~15
3960 1~1415°18 255 (289 |352 }379 414 |445

Table 2 Physical properties of finc aggregates

Specific .
Number Size gravity bWate.r . Org anic
(20C) absorplion { impurities
3 <12 2.60 <0.3 Nil
6 <06 2.62 <0.3 Nil

Type of polymer| Appearance | Average particle size (um)

Glass transition point (C)

pH [10 % water dispersion] (207)

EVA White powder 400

0 9.1
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Fig. 1 Polymer-cement ratio versus water-cement
ratio of ultrarapid-hardening polymer-modified
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Fig. 6 Polymer-cement ratio versus chloride ion
penetration depth of ultrarapid-hardening
polymer-modified mortars
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Fig. 7 Number of cycles of freezing and thawing
versus mass change of ultrarapid-hardening
polymer-modified mortars without antifoamer
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Fig. 8 Number of cycles of freezing and thawing
versus mass change of ultrarapid-hardening
polymer-modified mortars with antifoamer
content of 2 %
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Fig. 9 Number of cycles of freezing and thawing
versus pulse velocity of ultrarapid-hardening
polymer-modificd mortars without antifoamer
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Fig. 10 Number of cycles of freezing and thawing
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WS 2USA| B2 227 B2l AME Rasjze| LTy

~110.0
©100.0
90.0

80.0 Polymer-cement ratio (%}

Relative dynamic maodulus(%)

70.0 ——
—8— 5
60.0 —&— 10
— 15
50.0 : : :
0 50 100 150 200 250 308

Number of cyciss of freezing and thawing

Fig. 11 Number of cycles of freezing and thawing
versus relative dynamic modulus of
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Fig. 12 Number of cycles of freezing and thawing
versus relative dynamic modulus of
ultrarapid-hardening polymer-maodified
mortars with antifoamer content of 2 %
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Fig. 13 Polymer-cement ratio  versus durability
factor of ultrarapid-hardening
polymer-modified mortars
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Fig. 14 Immersion period versus weight change of
ultrarapid- hardening polymer—-modified
mortars in 10 2% HCIl without antifoamer
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Fig. 15 Immersion period versus weight change of
ultrarapid- hardening polymer~modified
mortars in 10 % HCl with antifoamer
content of 2 %
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