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Basic Properties of Polymer Cement Mortar with EVA Emulsion and Admixtures

Young-Kug Jol*

Abstract: The purpose of this study is to evaluate the degree of improvement in strengths by mixing blast-furnace slag and fly ash in polymer cement
mortar(PCM). The test specimens are prepared with EVA polymer dispersion, two types of Admixtures (blast-furnace slag and fly ash), five kinds of
polymer-cement ratios (0, 5, 10, 15 and 20%), and six kinds of admixtures (0, 3, 5, 10, 15 and 20%). Plain cement mortar is also made for comparison.
From the test results, the flowing of PCM is greatly improved with the mixing of the admixtures, and strengths of PCM compared to ordinary cement
mortar are also improved due to a decrease in water cement ratio. In addition, the strength characteristics of PCM by admixtures are greatly improved
in flexural strength with fly ash compared to other strengths. It is apparent that the optimum mix proportions with polymer-cement ratio of 10%
or more, admixture contents 5 to 10% of flay ash for flexural strength improvement of EVA-cement mortar are recommended in this study.
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Table 1 Various factors for experiment

Fig. 1 EVA particles (x2,000)

Table 2 Properties of EVA emulsion

Type of Density H (20C) Viscosity  Solid content
polymer  (g/CM*20C) P (mPas20C) (%)
EVA 1.05 47 1,660 56.0

Factor Level Variable
Ordinary portland
Coment type cement(OPC) 1
Polymer type EVA 1
Admixtures BF, FA 5
Polymer-cement
ratio, P/C(%) 0,5, 10, 15,20 5
Admixture
content(%) 3,5,10,15,20 5
Curing age(day) 58 ;
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Table 3 Mix proportions of EVA-cement mortars

P/C BF FA Ww/C Flow Air
(%) (%) (%) (%) (mm)  content(%)

0 166.8 73

3 166.9 10.8

5 0 179.1 10.4

10 188.7 10.3

15 192.7 10.1

‘ 7 20 70.0 194.1 9.8

: t 160 *P ' 0 3 186.8 8.9

Adhesion Test in Flexure 3 187.1 9.6

. 0 10 180.3 8.0

Plain Mortar : Substrate

PCM : Polymer Cement Mortar 15 184.2 7.7

: Bonding Joint 20 177.2 7.8

. o 0 166.5 14.0
Fig. 2 Specimen for adhesion in flexure 3 165.9 _
5 0 172.2 -

- - 10 174.0 13.0
222 PCMY § L == A Y 15 164.1 )
27 0] Y-S vl Al Hof| tfsle] KS F 2476(Z2 ™ Al 5 20 45.0 162.6 -
WE meetze] Al Fdtel $FEAGE AT 3 18438 :
- - 1y = 5 176.7 -

10cm®] T3 AfspH o o8t AP eHF, vk (2] 1) 7o) 0 10 172.0 15.5
A= E 2SS 15 175.9 -
20 177.2 -

0 169.9 15.8

3PL

fy= 5 (1) 3 165.0 -
2bh 5 0 168.1 -

10 170.6 17.0
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27 9] AL uH3 Fig 29 2 Aol thiste] A& 3 163.9 -
_ - - _ _ 5 161.1 -
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15 20 42.0 165.1 -
3 181.4 -
5 180.3 -

3, algizEnr e & 0 10 180.5 16.0
15 180.4 -
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o] F 83k wW/Ce} P/C Hsle] W& W/C A7HE-& YER 1L 20 182.3 .
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Fig. 3 W/C of PCM for target flow of 170+5mm
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Fig. 4 Air content of PCM by admixtures
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Fig. 5 Flow of PCM by admixtures
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Compressive strength (MPa)
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Fig. 7 Compressive strength of PCM by admixtures
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Fig. 8 Relative compressive strength of PCM
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Fig.9 Flexural strength of PCM without admixtures
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Fig. 10 Flexural strength of PCM by admixtures
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Fig. 11 Relative flexural strength of PCM
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Polymer film(P/C 20%) Fly ash in PCM

Fig. 12 Polymer film and fly ash in PCM (x1,000)(Jo, 2008)
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Fig.13 Adhesion in flexure of PCM without admixtures
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Fig.14 Adhesion in flexure of PCM by admixtures
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Fig.15 Relative adhesion in flexure of PCM
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