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Abstract

Ultra rapid-hardening cement is widely used for latex-modified mortar and concrete as repair and finishing material
during urgent work. The purpose of this study is to evaluate the improvements in strength made to SBR cement
mortars by the adding of various admixtures and by the use of different curing methods. SBR cement mortar was
prepared with various polymer—-cement ratios, curing conditions and admixture contents, and tested for flow, flexural
and compressive strengths. From the test results, it was determined that the flow of SBR cement mortar increased
with an increase in the polymer-cement ratio, and the water reducing ratio also increased. The strength of cement
mortar is improved by using SBR emulsion, and is strengthened by adding metakaoline. The strength of SBR cement
mortar cured in standard conditions was increased with an increase in the polymer—cement ratio, and attained the
maximum strengths at polymer-cement ratios of 15 % and 10 26, respectively. The maximum strengths of SBR
cement mortar are about 1.8 and 1.3 times the strengths of plain mortar, respectively. In this study, it is confirmed
that the polymer-cement ratio and curing method are important factors for improving the strengths of

rapid-hardening SBR cement mortar.
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Table 1. Various factors for experiment

Factor Level Variable
Polymer type SBR 1
P/C(%) 0, 5, 10, 15, 20 5

Fly ash(FA), silica fume(SF),
Admixture metakaoline(MK), 4
Antifoaming agent(AA)
Curing condition Dry, standard, water cure 3
Admixture content 10%, 20% 2
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Table 2. Mechanical properties of cement
Blaine Setting time Compressive strength
specfic (min) (MPa)
su[‘face Initial  Final 3h 6h 1d 3d 74 28d
(cm/q) set set
3,960 10 15 26 29 35 38 4 45
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Table 3. Properties of polymer dispersion

Tvpe Density pH Viscosity ofﬂledm

YR (glew, 20C)  (20C)  (mPa- s, 20C) o

SBR 1.02 9.7 64 44.6
2.2.3 E3A =

SBR 2HEIAE ARGSE E2|m] AMIE HE2EFE (05} SBR
AHIE REE2)9] S 7HAAZ17] ffste] HERE
(H)3EHA 13,000 a/g, HWx 2.50 g/ar), ZEHololi4i(H]
FHA 3,300 af/g, WE 2.20 g/ar) E A7tE(HEH
Z 25,000 art/g, HWx 2.30 g/en)S AHE Zakof s
10 %2} 20 % ThAIsHSITt, E3F SBR E4)of wh= 7] A
o}E 8l E=m 1Eol| et FHI= 1 %9 A2lEA
2IAE 205t Table 4= 2EHAHES 233t 7}
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Table 4. Chemical composition of mineral admixtures

Content MK(%) FA(%) SF(%) URC(%)
SiO; 56 58.5 95.1 14.3
AlOs 37 19.9 0.6 1.9
FexOs 2.4 5.6 1.2 0.9
MgO 0.3 1.7 0.1 1.0
CaO 24 6.7 0.4 58.7
TiO2 0.2 1.2 - -
KoO+NaO 0.9 1.5 23 1.0
Blaine(cr/g) 12,000 3,790 150,000 5,100
Appearance Light pink Gray Gray Gray
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Table 5. Mix proportions of SBR cement mortars

Mix  Motar P/C MK FA SF  AA  W/C Flow
No. type (%) (%) (%) (%) (%) (%) (mm)
1 Plain 0 - - - - 70.0 173
2 SBR5 5 - - - - 47.5 171
3 SBR10 10 - - - - 425 175
4 SBR15 15 - - - - 37.5 173
5 SBR20 20 - - - - 35.0 174
6 MK10 0 10 - - - 70.0 170
7 MK20 20 - - - 725 169
8 S5M10 5 10 - - - 56.3 166
9 S5M20 20 - - 60.0 166
10 S10M10 10 10 - - - 45.0 174
" S10M20 20 - - - 50.0 166
12 S15M10 15 10 - - - 40.0 174
13 S15M20 20 - - - 46.3 173
14 S20M10 20 10 - - - 40.0 173
15 S20M20 20 - - - 456 171
16 FA10 - 10 - - 68.3 167
17 FA10 - 20 - - 67.8 172
18 S10F10 10 - 10 - - 450 170
19 S10F20 - 20 - - 50.0 174
20  S20F10 20 - 10 - - 40.0 175
21 S20F20 - 20 - - 40.0 174
22 SF10 0 - - 10 - 70.0 174
23 SF20 - - 20 - 80.0 167
24 S10S10 10 - - 10 - 50.0 165
25  S10S20 - - 20 - 65.0 165
26 S20S10 20 - - 10 - 456 174
27  S20S20 - - 20 - 65.0 175
28 S5A1 5 - - - 51.3 175
29 S10A1 10 - - - 1 51.3 170
30 S15A1 15 - - - 47.5 166
31 S20A1 20 - - - 42.5 172
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Figure 1. Flow test of SBR-modified mortar
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Figure 3. Water reducing ratio of SBR cement mortars
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