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Table 1 Property of EVA emulsion
Property Measured Value
Total solid [%] 44.8
pH f20¢] 5.4
Viscosity [mPars,20%C] 1140
Density  [g/em’,20°C] 1.06

Tahle 2 Mix proportions of polymer cement adhesives

Material Proportion [ by mass]
Ordinary portland cement 50
Silica sand 50
Pduixture (methyl cellulose) 0.2
EVA emulsion 0~ 10
Water 47 ~ 53 (Refer toTable 3)

Table3 PC and W.”C of polymer cement adhesives
and process intervals for bonding mortar

Adreive|P/C and W/C of polymer | Process interval for
No. |cement adhesive bonding mortar  [h]
1 |Uvncdified carentachesive Within€.2
2 &
3 p/C= 0 % 24
4 W/c=52.0 % 48
5 | Polymer cement adhesive Within 0.2
6 {and EVA emulsion 6
7 p/Cc= 1.8 % 24
8 W/C=52.6 % 48
9 | Polymer cement adhesive Within0.2
10 |and EVA emulsion 6
11 p/C= 3.6 % 24
12 W/Cc=52.4 % 48
13 |Polymer cement adhesive Within 0.2
14 |and EVA emulsion 6
15 p/c= 5.4 % 24
16 W/C=50.6 % 48
17 |Polymer cerent adhesive Within 0.2
I8 jand EVA emulsion 6
19 p/C=T7.2 % 24
20 W/C=48.8 % 48
21 | Polymer cenent adhesive Within0.2
22 |and EVA emulsion 6
23 p/c= 2.0 % 24
24 w/c=47.¢ % 48
Control Moistened by water
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Table 4 Mix proportions of bonded mortar

Material Proportion [ by mass]
Ordinary portland cement 100
River sand (2.5 rn under) 250
A xture (methyl celiulose) 0.2
Water 51.5
300 | Spacer
104 Concrete
I substrate
300
\ Bonded mortar
ic ; /// / /4 Polymer cement
2 7 YIne
‘ /// // adhesive
Concrete
substrate
Unit : [mm]

Fig.1 Specimen for adhesion test
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Table 5 Result of adhesion test for polymer cement adhesives {Adhesion strength, standard deviation and permis-

sible minimum limit}
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ndhesive | PYC Process Adhesion | Standard |Permissible adhesive | P/C Process Adhesion | Standard  [Pemrnwsible

Tterval strength | deviation |minimum Imit | No. interval strength | deviation |minimum limit

No. [%] [h] [N/mm'] | [N/mm’] | [N/mm'] [%] Th] MN/mm'] | [N/mm®] | [N/mm']
1 0.2 1.58 0.22 0.87 13 0.2 2.65 0.27 0.98
2 tumodified ] 1. 68 0.30 1.04 4 b.4 6 2.19 0.30 1.04
3 0 24 2.03 0.31 1. 06 15 24 1.83 0. 57 1.62
4 48 1. 62 0.40 1.25 16 48 i.80 0.58 1. 64
5 0.2 2.02 0. 42 1.30 17 0.2 2.11 0.27 0.98
6 1.8 6 1.62 0.11 0.63 18 7.2 ] 1.62 0.45 1.36
7 24 1.59 0.26 0.95 19 24 1.63 0.63 1.74
8 48 2.24 0.81 2.13 20 48 1.58 0.44 1.34
9 0.2 2.02 0.29 1.02 21 0.2 2.17 0.54 1.55
10 3.6 6 1. 2% 0.45 1. 36 2 9.0 6 2.38 0.33 1.10
11 24 1.34 0.23 0. 89 23 24 1.54 0.44 1.34
12 48 1.67 0.51 .40 | 2 | 48 1.92 | 0.36 1.17

. Mortar de- Permissible minimum linits :Permissible pinimum limits of

Contlol] Moistened by warter| 0. 14 wncalculated| averapge adhesion strength % satisfy the folloeing formula
tached -
X-t(n-1,2 @) 0 n-1> 0.4

(Insecurity rate o=0.05)
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Fig.2 Adhesion strength and fracture modes of potymer cement adhesives with various polymer-cement ratic and

process intervals
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(1) Magnificationx500 100

3

(2} Magniftcation X 2000 10um 3) Nlustration  {x2000)

Fig.3 Photographs of scanning electron microscope on surface of unmadified cement adhesive after curing in
20C and 60%(RH) for 24h

0um (3) Nustration (X 2000)

Fig.4 Photographs of scanning electron microscope on surface of polymer cement adhesive with P/C of 9%
after curing in 20°C and 60%(RH) for 24h

(1) Process interval: Within02h - (2) Process inferval: 24h
Magnification %300 100 pm Magnification %300 1002 m

Fig.5 Photographs of scanning electron microscope on profiles of polymer cement adhesives (P./C of 3.6%)
between concrete substrate and bonded mortar after curing in 20°C and 60%(RH) for 28 days
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ABSTRACT : The adhesion performance of the polymer cement adhesives composed of cement,
silica sand and ethylene-vinyl acetate copolymer dispersion was investigated experimentally.
The polymer cement adhesives were applied on the surfaces of concrete substrates to improve
the adhesion strength of finish coat mortar. The adhesion strength of the polymer cement adhe-
sives increased as the polymer cement-ratio of the polymer cement adhesives increased. When
the process interval between the application of the polymer cement adhesives and the troweling
of the finish coat mortar was within 0.2 hours, the adhesion strength was satisfactory. Mean-
while, when the process intervals was 6, 24 or 48 hours , the adhesion strength decreased ,and
the exfoliation on the interfaces between the finish coat mortar and polymer cement adhesives
increased. It was considered that a decrease in the adhesion strength at process intervals of over
6 hours was caused by the dry-out of the polymer cement adhesives. It was reported that the ad-
hesion strength of finish coat mortar would decrease in the long term by the deterioration of
hardened polymer when the polymer formed a thin layer on the interface between the finish
coat mortar and concrete substrate. However, the layer of the hardened ethylene-evinyl acetate
copolymer was not observed on the interfaces between the polymer cement adhesives and finish
coat mortar in the specimens. Accordingly, there was not an apprehension of the adhesion
strength decrease caused by the deterioration of the hardened ethylene-vinyl acetate copolymer.

KEY WORDS : Polymer cement adhesive, Ethylene-vinyl acetate copolymer emulsion, Concrete

substrate, Process interval, Cemment mortar bonding by troweling, Adhesion strength, Fracture
mode, Dry-out
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