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A Study on the Strength Property of Recycled Fine Aggregate (Wet Type)
Mortar with Blast Furnace Slag
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Abstract

This study aims to obtain technical data for improvement of utilization of Blast Furnace Slag(BFS), recycled aggregate in
the future by complementing fundamental problems of BFS such as manifestation of initial strength and excessive alkali
quantity as well as weakness of recycled fine aggregate through manufacturing of recycled fine aggregate mortar using BFS.

The recycled aggregate includes the cement paste hardened as the surface and the type of the aggregate, which
contains plenty of calcium hydroxide(Ca(OH)2) as well as the unhydrated cement.

Accordingly, the objectives of this study are to inspect the manufacturing the recycled fine aggregate mortar used with
blast furnace slag, to consider the effects of the recycled aggregate on the strength development of ground granulated
blast furnace slag, and then to acquire the technical data to take into consideration the further usages of the recycled

aggregate and blast furnace slag.

In eluted ions from recycled aggregate, it showed that there were natrium(Na") and kalium(K"), expected to be flown
out of unhydrated cement, as well as calcium hydroxide (Ca(OH)2). Application of this water to mix cement mortar with
ground granulated blast furnace slag was observed to expedite hydration as calcium hydroxide(Ca(OH)s) and unhydrated
cement component were expressed to give stimuli effects on ground granulated blast furnace slag.

The results of the experiment show that the recycled aggregate mixed with blast furnace slag has comparatively higher
hydration activity in 7 day than the mortar not mixed with one in 3 day mortar does, causing the calcium hydroxide in
the recycled fine aggregate to work on as a stimulus to the hydration of ground granulated blast furnace slag.

Keywords : Recycled Aggregate Mortar, Blast Furnace Slag, Calcium hydroxide(Ca(OH)2), Stimulus
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Fig. 1 Hydration of BFS by Alkaline stimulant
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Fig. 2 Hydration of Slag Cement by additive contents
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Fig. 4 Volume of isolated Ca(OH)2 by time
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Table 2 The quality of fine aggregates

Natural fine aggregates Recycled fine aggregates
(ISO standard fine aggregates) (Wet type)
Density(g/cr) 2.64 2.33
Absorption(%) 0.06 4.76
Solid Content(%) 49.2 68.5
0.08mm sieve passing ratio(%) 0.1 6.94
Reference 1Species

Photo 1 pH of recycled aggregates elution and equipment

of the elution

Table 3 Over time based on recycled aggregates characteristics

Time elapsed(h)

PH

0 3 6 9

Distilled water 6.80 6.81 6.79 6.90

Natural Fine 6.80 | 10.10 | 10.11 | 10.15
Aggregates

Recycled fine wet | o) | 1915 | 1216 | 12.35
aggregates

Recyeled fine dry o0 | 1055 | 1192 | 1256
aggregates
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Table 4 Experimental results

Blast | recycled Compressive strength (MPa) Hydration activity (%)
Division Furnace fine 7days standard 28days standard
Slag | aggregates Sdays Tdays 28days 3day 7day 3day Tday 28day

NOBO 0 29.1 39.2 55.4 74.2 100.0 52.5 70.8 100.0
R25B0 25 32.7 44.8 56.3 73.0 100.0 58.1 79.5 100.0
R50BO 0 50 33.0 40.0 57.5 82.6 100.0 57.5 69.5 100.0
R75B0 75 335 39.1 55.2 85.5 100.0 60.7 70.9 100.0
NOB30 0 23.3 38.8 64.8 59.5 98.9 42.1 70.0 116.9
R25B30 20 25 25.0 41.7 63.2 55.8 93.0 44.4 73.9 112.2
R50B30 50 27.3 37.8 59.7 68.3 94.6 47.5 65.8 103.9
R75B30 75 28.7 414 58.8 73.4 105.7 52.1 75.0 106.5
NOB50 18.7 34.4 54.2 47.7 87.8 87.8 33.8 62.1 97.9
R25B50 - 25 21.2 33.9 59.1 47.2 75.7 37.6 60.2 104.8
R50B50 50 24.1 43.9 52.5 60.4 109.9 42.0 76.5 914
R75B50 75 24.5 45.0 53.3 62.5 115.0 44.3 81.5 96.6
NOB70 0 18.5 37.3 46.3 47.1 95.2 33.4 67.4 83.5
R25B70 70 25 20.3 36.5 45.2 45.2 81.4 36.0 64.8 80.2
R50B70 50 20.4 38.0 46.6 51.0 95.0 35.5 66.0 81.2
R75B70 75 22.6 39.3 48.0 57.8 100.5 41.0 71.3 86.9
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