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Strength Properties of Polymer-Modified Repair Mortars According to
Curing Conditions and Repair Methods
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ABSTRACT In this paper, polymer-modified repair materials using polymer dispersions with six repair methods are prepared
with various polymer-cement ratios, and tested for compressive and flexural strengths through each curing condition such as dry
cure, water cure, and freezing and thawing cyclic action. And, the adhesive interface between the polymer-modified mortar and
mortar substrate is observed by a scanning electron microscope. From the test results, the compressive and flexural strengths of
cement mortar repaired by polymer-modified mortar are improved with a rise in the polymer-cement ratio regardless of the type
of polymer and curing conditions. Such an improvement in the strengths of polymer-modified repair materials to ordinary cement
mortar is explained by the high adhesion of polymer-modified mortar. Strength reduction of polymer-modified repair materials after
freezing and thawing cyclic actions is recognized, but it is lower than that of unmodified mortar. Especially, cement mortar repaired
by polymer-modified mortar with a SYBA emulsion has good strength properties compared with those of SBR latex and PA emul-
sion. Accordingly, it is judged that polymer-modified mortars with a SYBA emulsion are possible to use as repair materials to ordi-
nary cement mortar and concrete.
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Table 1 Properties of polymer dispersions
Type of | Density pH Viscosity | Total solids
polymer | (gfem’) | (20°C) |@0°C,mPa-s)| (%)
SBR 1.02 8.6 30 464
PA 1.04 83 483 57.8
St/BA 1.07 64 3000 55.0

Table 2 Mix proportions of polymer-modified mortars

Type of | Cement : Sand |Polymer-cement| Water-cement| Flow
mortar | (by weight) ratio (%) ratio (%) | (mm)
Plain 0 675 171

5 475 166

SBR- 10 418 171
modified 15 375 165
20 36.5 166

5 62.5 167

PA- 1:3 10 55.0 165
modified 15 52.5 174
20 495 170

5 55.0 170

St/BA- 10 47.5 171
modified 15 475 168
20 46.3 166
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(d) Specimen IV

(e) Spimen “
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PCM: polymer cement mortar

(c) Specamen m
Notes; CM: cement mortar

Fig. 1 Type of test specimen
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Fig. 2 Compressive and flexural strengths of polymer modified
mortars used as repair material (specimen |)
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Fig. 3 Flexural strength of polymer modified mortars used as
repair material (specimen II)
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Fig. 4 Compressive and flexural strengths of polymer modified
mortars used as repair material (specimen Ili)
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Fig. 5 Compressive and flexural strengths of polymer modified
mortars used as repair material (specimen {V)
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Fig. 6 Flexural strength of polymer modified mortars used as
repair material (specimen V)
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