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The purpose of this study is to evaluate the adhesion properties of polymer cement composites for
crack repair of an RC structure. Polymer cement composites are manufactured from cement, three
E-mail : ykjo@chungwoon.ackr  types of polymers and silica fume, and the mixture is designed by adjusting the water cement ratio and
AE reducing agent so that the viscosity target of the polymer cement composites is 700mPa:s or less.
According to the test results, the Type-A adhesion in tension of the polymer cement composite
Received : December 11,2021  exceeded the adhesion standard of 1.0MPa of the polymer finishing material, and furthermore,
Revised :February 7,2022 depending on the type of polymer, the adhesion in tension was highest for SAE, followed in descending
Accepted : February 9, 2022 order by EVA, and SBR. In addition, the adhesion in tension of Type-B is up to 1/4.5 lower than that of
Type-A, but the incorporation of silica fume shows a significant improvement in terms of adhesion in
tension. Based on this study, the basic mixing design of the polymer cement composites required for
viscosity and adhesive performance required for crack repair of the RC structure was completed. It
could be proposed as an optimal mixing design under conditions for intermixing polymer type EVA,
SAE, and P/C 80%-100%.
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2.1.1 ZEX

AHEL YAt HE TEHT AWE(UE 3.15g/em’® , BL T 3,200ecm”/g) S AFR5IH oM, EsiA= £ E £3518
02 Ye] AR 1 gl Ae]7FE(Y = 2.23g/cm’ B 310,000em’/g) S AFEEIT

2.1.2 AMHE =35t8 2|0

2 Aol A ARGRE AHIE 2818 Za|n T Au-2 dXolA ndA R, B4Rt D s 2 Ee] ARSE Sl
SBR(Styrene-butadiene Rubber), EVA(Ethylene-Vinyl Acetate) & SAE(Styrene-Vinyl Acrylic Ester)2] 43 —‘"EL—E] H T] A
A& AHSIIAL 11 /342 Table 17+ Atk E3E EVAS] 79 A7t A f-5782 57417171 fIste] 1785 AE A&

ARIE Z250] 0.2% EASIALE.

Table 1. Properties of polymer dispersion

Type of polymer Density(g/cm’, 20°C) pH(20°C) Viscosity(mPas, 20°C) Solid content(%o)
SBR 1.02 9.2 60 48.5
EVA 1.05 4.7 1,588 56.0
SAE 1.06 7.5 100 47.0
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Table 2. Mix proportions of PCCs
Mix. No. Type of PCCs P/B(%) W/C(%) SF(%) Viscosity(mPa-s) Flow(cm)
1-1 40 40 620.0 18.0
1-2 60 60 346.4 19.3
SBR 0
1-3 80 80 252.8 20.8
1-4 100 100 205.6 21.5
2-1 40 140 366.4 13.0
2-2 60 140 376.0 14.4
EVA 0
2-3 80 160 324.0 13.5
2-4 100 200 579.2 14.8
3-1 40 40 152.0 19.2
3-2 60 60 99.2 21.5
SAE 0
3-3 80 80 81.6 21.4
3-4 100 100 68.8 21.2
4-1 40 40 5 653.6 16.3
4-2 60 60 10 491.2 18.8
SBR
4-3 80 80 20 430.4 17.3
4-4 100 100 20 278.4 18.0
5-1 40 120 10 303.2 15.3
5-2 60 120 10 402.4 153
EVA*
5-3 80 160 10 268.0 15.8
5-4 100 200 10 252.0 16.8
6-1 40 120 5 4717.6 17.5
6-2 60 120 10 412.0 16.5
SAE
6-3 80 160 20 334.4 17.6
6-4 100 200 30 276.0 18.3

EVA* : adding 0.2% AE-water reducing agent
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Figure 2. PCCs films foaming

Table 3. Evaluation of PCCs films foaming

PCCs P/C(%)
40
60
80
100

80+SF
100+SF
40
60
80
100
80+SF
100+SF
40
60
80
100
80+SF
100+SF

1.5mm 2mm Smm

]
=

©)

SBR

EVA

SAE

O O X X X X0 O O O O O X X X X X X

O 0000000000 O XNXIDPDIDo

O OO0 00000 00 0O XXX XD

ooooooooooooxxxbbbg
O O O 0O 00 O O 0O O OiX X X X XD

(0)

O: None cracks, A\: aslight cracks, X: sever cracks
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Figure 3. Viscosity of PCCs with and without SF
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Figure 5. Flow of PCCs with and without SF
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