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Drying Shrinkage and Strength Properties of Polymer-Modified Mortars Usmg
Redispersible Polymer Powder
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ABSTRACT

Drying shrinkage and strength of the redispersible SBR and PAE powder-modified mortars were
experimentally investigated. Results of the study that the drying shrinkage rapidly increased until 7 days
of age and it was then saturated to the value of about 1~2x10™ after 14 days. It turmed out that the
polymer-cement ratio exerted more influence on the drying shrinkage than the content of powder
shrinkage-reducing agent did. Flexural (compressive) strength of the mortar increased (decreased) as the
polymer-cement ratio increased and it was 7~11 (23~39) MPa at 7 days of age. The average (maximum)
increasing (decreasing) rate turned out to be about 10 (30) %. As in the drying shrinkage case, the
polymer-cement ratio exerted more influence on both flexural and compressive strengths than the content
of powder shrinkage agent did.
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Table 1. Physical properties of portland and alumina cement

Type of Blaine specfic Setting time (hr~min) Compressive strength (MPa)

cement surface (cri/g) Initial set Final sét 3h 6h 1d 28d
Portland 3300 2-18 3-12 - - 14.0 42.3
Alumina 4115 3-00 3-30 22 27 40 46
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Table 2. Physical properties of silica sand

Size (mm) Density Absorption (%) ‘ Organic impurities
<06 262 <03 Nil
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Table 3. Properties of redispersible SBR and PAE powder

-
. Average particle size | Glass transition point pH [10% water dispersion]
Type of polymer{ Appearance (m) ) 20 C)
SBR White powder 15 -5 5.6
PAE White powder 2 2 54
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Table 4. Mix proportions of redispersible polymer powder-modified mortars

Cement : Sand Polymer-cement ratio Antifoamer content Shrinkage-reducing agent
(by mass) (%) (%) content (%)
0
. 5
1: 2 0 2 0,24
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Fig. 1 Curing period versus drying shrinkage of SBR powder-modified mortars
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Fig. 2 Curing period versus drying shrinkage of PAE powder-modified mortars
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Fig. 3 Polymer-cement ratio versus flexural strength and compressive strength of SBR powder-modified
mortars at age of 7days

12 - — = 45 -

= Antifoamer content 2% > & Antifoamer content 2%

210 L = 40

% £ 35

EEL 2

g § 30

2 @

6 0 25

3 8 2

24

F 5 ~s— PAE-0%

£y eyt £ 10 = FhE
o —m— PAE-4% O 9 . , B PAE-4%

o} 5 10 15 0 5 10 15
Polymer~cement ratio (%) Polymer—cement ratio (%)

Fig. 4 Polymer-cement ratio versus flexural strength and compressive strength of PAE powder-modified
mortars at age of 7days
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1) Ohama Y., “Handbook of Polvmer-modified Concrete and Mortars, Properties and Process Technology”, pp.
55-120, 19%.
2) Chandra S. and Ohama Y., “Polymers in Concrete”, pp.113~126, 19%4.

536 ZzngagEe



