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Drying Shrinkage and Strength Properties of Polymer-Modified Mortars
Using Redispersible Polymer Powder
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Abstract

This study was conducted to investigate experimentally the drying shrinkage and the strength properties
of redispersible SBR and PAE powder-modified mortars. Polymer-cement ratio, content of shrinkage-reducing
agent and antifoamer content were manipulated as the experimental variables. The peculiarity of this study
is to obtain a high early-age strength by using the portland cement and alumina cement with the ratio of
8 : 2. Until 7 days of age, the drying shrinkage remarkably increased up to 1~2x 10, while it tended to
decrease as the ratio of polymer to cement ratio and the content of shrinkage-reducing agent increased.
Polymer-cement ratio was effective in improving the flexural, tensile and adhesive. strengths: As the ratio
increased, the strengths correspondingly increased. The flexural strength was in the range of 7~11 MPa, the
tensile strength was 3.5~5 MPa and the adhesive strength was 1.2~3.9 MPa. On the other hand, the
compressive strength tended to decrease as the polymer-cement ratio increased, and it was in the range of
23~39MPa. All strengths, flexural, tensile, adhesive and compressive strengths, decreased as the content of
powder shrinkage-reducing agent increased. It turned out that the polymer-cement ratio influenced more on
the behavior of drying shrinkage and the properties of strength than the powder shrinkage-reducing agent did.

Keywords : Polymer-modified mortar, Drying shrinkage, Strength properties, Polymer-cement ratio,
Antifoamer, Shrinkage reducing agent

«  ZYusta sYTH mg

w FAUE ZIAYE BFEGAE ATFAE
Y7

wrx ZANTE ALY A4LAAEF AT7AEH
Hga+d

wxnk AT Thehel

* Corresponding author. Tel.: +82-33-251-3965
Fax: +82-33-251-3965
E-mail address: ksyeon@kangwon.ac.kr

51



LM &
NHE ey
Z dy Role= AE
T g 4 % s
|23t} o5 AME B3hA= AR v|E, §
ol HAFA 5 o 71 Aol glou}, HA A
22 ARFTI} B3, AzFEo] A, UokE
do] okgt AL AUT kY tigo] 1% A
3 A FAE T Q= FARA (N )=
AHE EZAEe HsAs} 7i&del 125
o WA BRd Az BEAEE oAz 9
o} oleld EAEE A A8 H2ol: o
Ueleld 2389 JEFAZ g § Uy
9 galg Aetn glom, o)gh okgEA AME
mEEEY 23E 44¢ A7) 8 4T
S FF3) ojFoA 1 k. olgh 7 44 )
AL 98 MAels Zgur} 32 AMEH, AH

ZAEE A4 HolA 7}
F9 shEA, ol g ¢

3 = (o]
Z5T ug dds

I. AL8x=
1. AlHIE

AHARE AT o), olulA g EB

E AEo] gZ2u} AHEES Ho] Abgsle] %
NEEE

F30om, HF Wi 47 dstd &
AES 247 AF AHMES 0%, 10 %,
20 %, 30 %, 40 %% A& A$ AHE 2=
20 Azt A=(Fig. DE A8k 1 23,
2717 % wddE 40 %7t 7P SElsh AgA
& Z3oA 20 %2 31Tk

ol we} & AFAME FHAFNEAN TEUS
AHES g0 AHEE 8:29 w&E 2
ARgarglon, Zkzke] E8d A44E Table 13
2t} '

25
39 EoH Y, 84 g9, I #4, B
o 59 P2 olggrk ? §€ 20 1 []
- — cE
2 d7dMe ARss EgeA 29 99 e 15t
AHE ZZElEE AzEd] old g AzsE 22
2 3% B4l ol Zeo) AdEN 2 554 i
A AR 4Re Agdez TEa 1 §F o5y ﬂ
2 w2 NAEE V) H8 AEAE TEY o
S AMES $Roh} AMEZT EES AE 0% 0% 0% sox a0
Aol B 19 EAolg} st Alumina cement content |
Fig. 1 Alumina cement content versus compressive
strength at the age of 3 hours
Table 1 Physical properties of portland and alumina cement
Type of Blaine specific Setting time (h-min) Compressive strength (MPa)
cement surface (at/g) | Initial set Final set 3h 6h 1d 28 d
Portland 3,300 2-18 3-12 14.0 42.3
Alumina 4115 3-00 3-30 2 27 40 46
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Table 2 Physical properties of silica sand

Size Densit Water Organic
(mm) Y| absorption (%) | impurities
<06 2.62 <03 Nil
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Table 4 Mix proportions of redispersible polymer
powder-modified mortars

Cement : Sand |Polymer - cement | Shrinkage - reducing | Antifoamer
{by mass) ratio (wt. %) agent (wt. %) | (wt %)
0
5
1: 2 0, 2, 4 0, 2
10
15
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