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Abstract

In this study, we investigated the strength, shrinkage and durability of alkali-activated mortar using blast furnace slag only,
and admixed with blast-furnace slag and fly ash as cementious materials in oder to develop cementless alkali-activated concrete.
In order to compare with the alkali-activated mortar, the normal mortar using ordinary portland cement was also test. In view
of the results, we found out that strength development, the resistance to shrinkage and freezing-thawing of the cementless alkali-
activated mortar have better than the mortar using ordinary portland cement. Especially, using the combined with blast furnace
slag and fly ash develop high strength of above 60 MPa, reduce shrinkage of about 40% and improve freezing-thawing durability
of approximately 20%, but promote the velocity of carbonation of 2~3 times.
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Table 1. Properties of Cementitious Materials

Items Chemical Composition {wt.%) Surface area Density

Types Si0; | ALO; | Fe,0, | Ca0 | MgO SO, | LOI (cif/g) (g/or)
Fly ash 553 | 258 | 55 29 0.8 03 32 3,550 218
Blast furnace slag | 33.33 | 1534 | 044 | 4212 | 570 2.08 0.03 4,159 2.90
OPC 2000 | 640 | 312 | 6133 | 3.02 23 1.40 3,413 3.15
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(a) Fly ash

(b) Blast furnace slag |

Fig. 1. Microstructure of the fly ash and Blast furnace slag
by SEM.

Table 2. Mixture proportions of concrete

Unit mass (kg/nt)
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BS+FA - 1250 | 250

OPC 1751 350 | - - - 728 11118
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Fig. 2. Shrinkage test.
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Fig. 5. Results of drying shrinkage according to the type of
mortar.
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