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ABSTRACT

Effect of the polymer-binder ratio and slag content on the properties of combined wet/dry~-cured polymer-modified
mortars using granulated blast-furnace slag are examined. Results shows that the flexural and compressive strengths
of polymer-modified mortar using the slag tend to increase with increasing slag content, and reaches a maximum at
a slag content of 40 %, and is inclined to increase with increasing polymer-binder ratio. Water absorption,
carbonation depth and chloride ion penetration depth tend to decrease with increasing polymer—binder ratio and slag
content. Accordingly, the incorporation of slag into polymer-modified mortars at a slag content of 40% is
recommended for a combined wet/dry curing regardless of the types of polymer.
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Table 1 Physical properties and chemical compositions
of ground granulated blast-furnace slag

Specific Bla1'r%'e Percent Activity index
grav1t§/ Zgﬁiég flow (%)
@em) | (emirg | % [T7d | 28d [ oid
2.91 10,070 87 128 115 106
Chemical compositions (%)
MgO SO3 Si0e Ig. loss Cr
5.58 0.12 33.5 <0.05 0.003

Table 2 Physical properties and chemical compositions
of silica sand

Specific gravny Bulk density| Clay content | Organic
(g/cm®) (kg/?) (%) impurities
2.64 152 | 02 Nil
Cumulative amount retained (%)
Standard sieve size (um)
300 212 150 106
0.1 50.0 95.7 995

Chemical compositions (%)

| Tatal

Ig. loss| Si0» | ALO [FeO] CaO | MgO

926 | 37 107 ] 05 | 02 ]982

Table 3 Propertics of polymer dispersions

Type of Specific H Viscosity Total
polymer gravit (28 T) (207, solids
dispersion | (g/cm’) mPa - s) (%)
SBR 1.02 9.4 64 44.7
EVA 1.07 5.2 1218 440
PAE 1.06 0.8 49 47.0
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Fig. 1 Pore distribution of combined wet/dry-cured polymer-modified mortars with polymer-binder ratios of

0 and 20 %, and slag contents of 0 and 40 %
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Fig. 2 Polymer-binder ratio versus flexural strength of polymer-modified mortars with slag contents

of 0, 30, 40, 50 %
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Fig. 3 Polymer-binder ratio versus compressive strength of polymer-modified mortars with
slag contents of 0, 30, 40 and 50 %
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Fig. 5 Slag content versus compressive strength of polymer-modified mortars with polymer-binder
ratios of O, 5, 10, 15 and 20 %
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Photo 1 Microstructures of polymer-modified mortars with polymer-binder ratio of 20 96, and slag
content of 40 %
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Fig. 6 Polymer-binder ratio versus 48 hr water absorption of polymer-modified mortars with
slag contents of 0, 30, 40 and 50 %
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Fig. 7 Slag content versus 48 hr water absorption of polymer-modified mortars with polymer-binder ratios
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Fig. 10 Polymer-binder ratio versus chloride ion penetration depth of polymer-modified mortars

with slag contents of 0, 30, 40 and 50 %
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Fig. 11 Slag content versus chloride ion penetration depth of polymer-modified mortars with
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