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Enhanced Durability Performance of Polymer Modified Cement
Composites for Concrete Repair Under Combined Aging Conditions
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Abstract

The purpose of this study is to improve the durability performance of polymer modified cement composites
for repair of concrete under combined aging conditions.

The experimental procedure was divided into three parts. First, the replacement level of mineral admix-
tures in polymer modified cement composites were determined in an experimental study based on a Box
Behnken design. Second, the flow value, compressive strength and chloride permeability test of sixteen types
of mixtures were conducted. Test results show that the polymer modified cement composites were effected
on the improvement of the compressive strength and permeability performance. Third, the effects on the
replacement level of silica fume mixture was evaluated by the compressive strength, chloride permeability,
chemical resistance and repeated freezing and thawing cycles test. They demonstrated that the polymer
modified cement composites using mixture of silica fume, fly ash, and blast furnace slag improved the
durability performance.

Keywords : Box Behnken design, Chloride permeability, Chemical resistance, Durability, Mineral admixtures,
Premix type polymer mortar.
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Table 1 Properties of premix type polymer composites L} =2 A
Property Value FEHBE 5AE dotwy] fele} KS L 5105
Based polymer Vinylacetate-ethylene (‘}li%Aé /“] ?‘E -E"—f‘j E2 O?L?Tfo} T A ) o
copolymer osto] BiHAY] AHAEE FAsII
Largest sand grain size | 2 mm
Apparent density approx, 2.0 ton/m’ C} da0|2E0} Al
Average compressive Z?‘g é gzys 28 I\I\//g; Hog Zyo] AME B39 44958 ASTM
strength after 78 dayws 500 MPa C 1202(Standard Test Method for Electrical
Average flexural after 7 days 1.0 MPa Indication of Concrete's Ability to Resist Chioride
strength after 28 days 13.0 MPa Ton Penetration) 8] A@ue] Zslo] Hrls
o} Fig. 1& @40l RiAY Ege vehd A
A8 39 54L& Table 13} 2tk ot}
= d7oME FEd EIAEA dgg F 2
dolod) 0 mEed viRwe Agasied,  2f UM
7Azke] &84 A4} ety 4ES Table 29 2 AT kA AEE VI A7 8
et st 9ol =AU 9% 52 A7E A%
2 71z2 so] AeHe ALY 50
2. AlE i mm SPHA FAAE AFste] 193 BYsie] 5

7t BEAIE
Zejys Yl E AdE 58A9 5

I =
T @ Bgg Bo] Eo)7) UEELJ AR 5
5 A9 17045 mm=z dAsgon & sy
SolA 7] et EaiAE 7}E A7veA
g WS 5 S
35 ANEL KS L 5105(5744 A¥E 2=g
29 E4E AEu) 2 KS L 5111 (A HE
AYE 224 HolB) o Fslo] AAEIT Fig. 1 Photo of chloride ion penetration test
Table 2 Physical properties and chemical composition of mineral admixture
Physical properties '7 Chemical composition (%)
iﬁjgfyc Ig. loss érrf?/egs)s S0, | ALOs | FeOs | TiO; | CaO | MgO | KO | NaOy
SF* 2.2 28 | 240,000 94.0 03 0.3 - 0.3 04 0.8 0.2
FA** 2.14 3.28 3400 58.12 23.56 7.69 1.05 2.59 1.12 142 031
BES*** 291 05 4500 31.10 14.69 031 - 47.00 350 0.39 0.44

* gllica fume, ** fly ash, *** blast furnance slag
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Table 3 Mix proportions of second prhase of experiment

(g)

Type of mixture Polymer mortar Silica fume Fly ash Slag
Al 1,762.5 875 (5%)* 300 (17%) 350 (20%)
A2 1,7625 100 (6%) 300 (17%) 337.5 (19%)
A3 1,762.5 100 (6%) 2875 (16%) 350 (20%)
Ad 1,7625 125 (7%) 300 (17%) 3125 (18%)
A5 1,762.5 125 (7%) 2625 (15%) 350 (20%)
A6 1,7625 175 (10%) 300 (17%) 2625 (15%)
A7 1,7625 175 (10%) 2125 (12%) 350 (20%)

*O) E REgEd g F3)
= A7t Fo AHF Wsle] g B A A
49 ujgelct.
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