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Basic Properties of Polymer Cement Composites with Polymer Dispersions and
Cement for Crack Repair

Young-Kug Jol*

Abstract: The aim of this study was to produce polymer cement composites (PCCs) composed of polymer dispersion and cement as crack repair materials
for RC structures, and to investigate their fundamental properties. The test mixtures for the study were based on EVA and SAE polymer dispersions,
and the water-cement ratio was determined while varying the polymer-cement ratio(P/C) in four different levels (20%, 60%, 80%, and 100%) to achieve
the desired viscosity of PCCs considering their fillability as crack repair materials. Additionally, silica fume was incorporated into P/C 80% and 100%
specimens to enhance their stiffness. The basic properties of PCCs as crack repair materials, such as viscosity, flowability, fillability, tensile strength,
elongation, and modulus of elasticity, were examined. The results showed that P/C depending on the type of polymer significantly affected the viscosity
and flowability, and appropriate w/c ratios were needed to achieve the desired viscosity for the mixture design with consideration of fillability as crack
repair materials for RC structures. All designed mixtures in this study exhibited excellent fillability. The tensile strength and elongation of PCCs satisfied
the KS regulation for cement- polymer modified waterproofing coatings. The incorporation of silica fume improved the tensile strength and modulus
of elasticity of PCCs. Depending on the type of polymer, mixtures using SAE showed better fundamental properties as crack repair materials for RC
structures compared to those using EVA. In conclusion, SAE-based P/C 80% or 100% with the addition of up to 30% silica fume can be recommended
as suitable mixtures for crack repair of RC structures.
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1. M 2 gH, A v g2am 3 ARES] B3AQ) F2H
Ald E B34 (Polymer Cement Composites : ©]5} PCCs) &
RC 722 #dol thh B 5oh Bayrhiol tieh & AHES] AAL ANXAF)7] 95te] THE W YRS E

L A7 FEE A Qo AR M= thkgl 7o whet o] EAAZL B e ZH A dS AlWES)
2185 3L = W = TFstK(Choi et al., 2014). TFFRE B2 A gkl gtzd 0 2 E§}ste] YHETHOhama, 1995; Sajay et
T Foll A 7 d ] 83 E AL Qe Alo] Al FA] A al., 1993; Jo, 2009). A|H E o] $=3}314 7} Z 2] ] 2}2] -3
o &3 & B H A o] t(Lee et al., 2018; Kim et al., 2018). Aol o5t Z2m FE2] FAo] TAlel o] Fof WA W

NEA $AE ol FUohA g Aol Aeen HF R xAo) 334 Eelv] Y2 TR ANE $3HE YA}
AARC F2=A ko] A A o] fraiths S ol 8T A & =8 724 7iAdo] ool PCCse| &8 A4 Bl
ojtt. 1yt 7 HE 71 BN & ), o FA] U4 0] 7)41 T Ohama, 1995). PCCsE Z2™ AJHIE 2
FAG AGT A FARA ALH o] G WY FelE, Fele] ANIE R2E2 9 Zejn] ARE Hoj s
ZE40] 45 S AME BIElEo vs) AAIATTE  Fel2 PEE 5 Qov, B ATl o] Wge] Eejm An
7] dE<ol SXE olFA A 9F ARE ek of 2 E Ho]2E9 A8 TS Z o f54o] ol AL H&
3o 2 AR T8 N7} A 3FsA ETH(Shin et al., 2007). Zoo] AMER| S} EAHER |25} ofF B HlEo)
FeE Z2) A9 E &2 2](Polymer cement slurry; PCS)Z}
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AR EH]7} 2 81 Jo et al., 2022). ©]2gFPCCs7} 7]E
AHEE T QIE o EA FAY e £2] 9} vl wEte] 4
L FAEV} Y A2V} JHE sk, 32| o H 2 5ol $-
=8} 31(Sajay,1993; Jo, 2008), 3+ AxF30] 2ha, A2 W
Fo| Ao eijo] eFale] 22 A%l fEHOE 2}
31 QAT FAFAeR LA} Holurhs Zo]
t}.(Jo, 2009).
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B A= Table 13} 22
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A3 4ol PCCs A2 &
P/C)E 40, 60, 80 =

Table 1 Various factors for experiment

Factor Level Variable
Cement type Ordinary Portland Cement(OPC) 1
Polymer type EVA, SAE 2

Admixtures Silica Fume(SF) 1
Polymer-cement ratio,
PIC(%) 40, 60, 80, 100 4
Water-cement ratio,
WIC(%) 40, 60, 80, 100, 140, 160, 200 7
Admixture content(%) 10, 20, 30 3
Curing age(day) 28 1

Table 2 Properties of polymer dispersions
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Table 3 Mix proportions of PCCs

Mix. Polymer P/B Ww/C SF
No. Type (%) (%) (%)

Viscosity ~ Flow
(mParcs) (mm)

Type of Density pH Viscosity Solid

polymer  (g/cm,20°C) (20C) (mPa -s,20C) content (%)
EVA 1.08 4.8 1,570 55.8
SAE 1.10 73 112 50.0

Dispersion

Polymer particles PCCs

Fig. 1 Polymer and PCCS

08 SIRPEZEXICLI XA T8 =2F X 272 X 53(2023. 10)

1-1 40 140 366.4 130
1-2 60 140 376.0 144
EVA 0
1-3 80 160 324.0 135
1-4 100 200 475.5 148
2-1 40 40 152.0 192
2-2 60 60 99.2 215
SAE 0
2-3 80 80 81.6 214
2-4 100 100 68.8 212
3-1 80 160 10 168.0 168
EVA*
3-2 100 200 10 252.0 158
4-1 80 80 20 491.2 176
SAE
4-2 100 100 30 378.4 183

EVA* : adding 0.2% AE-water reducing agent
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Viscocity test Flow test

Fig. 2 Viscocity and flow test

Tensile strength tester

Tensile test pieces

Fig. 3 Tensile strength test
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Fig. 4 Viscosity of PCCs
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Fig. 5 Flow of PCCs
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Fig. 6 Filling condition of PCCs with EVA
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Fig. 8 Filling condition of PCCs with SAE Fig. 10 Filling properties of PCCs with EVA in crack
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Fig. 11 Tensile strengths of PCCs according to types of polymer and
P/C
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