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Properties of Adhesion in Flexure and Tension of Polymer Cement Mortar
Using SAE Emulsion with Blast-Furnace and Fly Ash as a Repair Material
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Abstract

This study is to evaluate the effect of admixtures such as blast—furnace slag and fly ash on adhesion in flexure and
tension of polymer cement mortar(PCM) using SAE emulsion. The test specimens are prepared with five
polymer—-cement ratios and five admixture contents, and tested for flexural strength, adhesion in flexure, tensile
strength and adhesion in tension. Based on the test results, no improvement of flexural strength and adhesion in
flexure caused by admixtures in PCM can be indicated, but the tensile strength and adhesion in tension is improved
due to mixing of the admixtures. In particular, the maximum of adhesion in tension of PCM with P/C 20% and BF
content of 10% is 3.35MPa which is about 2.36 times higher than that of ordinary cement mortar, and 1.32 times that
of PCM that does not contain any admixture. The average ratio of adhesion in tension to tensile strength of PCM was
48.7%. 1t 1s apparent that admixture contents of 5% or 10% could be proposed for improvement of tensile strength and

adhesion in tension of PCM.
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Table 1. Chemical composition and physical properties of BF

and FA

Binder BF FA
Density (g/cm) 2.90 2.20
Fineness (cm/g) 4,320 3,830

Flow value ratio (%) 102 99
MgO 3.62 0.9

Chemical SOs3 2.53 0.7
composition CcI- 0.009 0.01
ig-loss 1.0 0.9

Table 2. Properties of SAE dispersion
Type of Density pH Viscosity ccs)r?t“eit

polymer  (g/emw20C) (20C) (mPa - s,20C) %)
SAE 1.06 7.5 100 47.0
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Table 3. Mix proportions of SAE-modified mortars

Cement :
Fine
aggregate
(by Weight)

Admixture Air
(%)

P/C
(%)

W/C
(%)

Type of
Mortar

BF FA

0
5
10
15

70.0
45.0
37.5
32.5
30.0

3,5,
10,
15,20

3,5,
10,
15,20

SAE- 1
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Adhesion Test in Flexure

Plain Mortar : Substrate
PCM : Polymer Cement Mortar

%7 : Bonding Joint

Adhesion in flexure Adhesion in tension

Figure 1. Specimens for adhesion in flexure and tension(16)
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Figure 2. Flexural strength of PCM by admixtures
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Figure 3. Adhesion in flexure of PCM
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Figure 12. Polymer film in PCM (x1,000)(12)

Table 4. Strength increase ratio of PCM resulting from
admixture content ratio

Con. Con.
Type %C); (5'): Ratio (E/A) Ratio
° ¢ (%) ° (%)
0 Min.+0.2 3 Min.+0.2 20
Max.+49.8 5 Max.+8.2 5
F
5~20 Min.—30.8M 15 Min.—-34.4 20
Max. 5 ax.+5.4 20 Max.-5.6 15
0 Min.-37.8 20 Min.=-31.1 20
Max. 0 0 Max. 0 0
A-f
5~20 Min.-17.6M 20 Min.-19.6 20
Max.20 ax.+2.9 10 Max.+6.63 5
0 Min.—34.3M 20 Min.—34.0 20
ax. 0 0 Max. 0 0
T
5~20 Min.-17.7M 20 Min.-23.3 20
Max.10 ax.+26.5 10 Max.+13.1 3
0 Min.+1.0 20 Min.+0.80 15
Max.+1.4 0 Max.+1.42 0
A-t
5~20 Min.-13.8M 20 Min.—-28.1 20
Max.10 ax+82.8 10 Max+48.3 10

Notes; F:Flexural strength(MPa), A-f:Adhesion in flexure(MPa),
T:Tensile strength(MPA), A-t:Adhesion in tension(MPa),
Con.Ratio:Content ratio of admixture
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