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Experimental study on properties of granulated blast furnace slag
as fine aggregate concrete

LI Mingxuan, WANG hao, ZHAO Jiepeng
(College of Civil Engineering, Hebei University of engineering, Handan 056038, China)

Abstract; The granulated blast furnace slag can be used to replace partial sand(extra fine sand) to prepare
concrete. The influence of different rates of slag replacing partial sand on the properties of concrete is
studied. The results show that the fluidity of concrete containing granulated blast furnace slag decreases
with the increase of slag replacement rates. With the increase of slag replacement rates, the compressive
strength of concrete increases at first and then decreases, optimal levels of granulated blast furnace slag
replacement rates is 60%. The granulated blast furnace as fine aggregate has positive effect on the later
strength of concrete. Meanwhile, based on the test results, the formula to predict the compressive of
granulated blast slag as fine aggregate concrete is proposed.
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Tab.1 Chemical composition of granulated blast furnace slag 5 A GB/T14684-2011 b4l Bl e 238 BE b 3k

S102 A1203 F€203 MgO CaO MnO PzOs ‘}%5&%

HIRERWO B R A2 S Lok, D]

332 141 14 82 36 0.3 — 3.68
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Tab.2 Comparison of performance indexes between slag

and natrual fine aggregate
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Fig.2 Sieve curve of mixed fine aggregate
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Tab.3 Concrete Mix ratio of each material

A JEbARL (kg m™) RN TE S Sl
415 W/B /% 7k SIS T fif 1% 1%
GBFCA-0 0.41 0.32 176 429 574 0 1221 0 0.7
GBFCA-1 0.41 0.32 176 429 459.2 114.8 1221 20 0.7
GBFCA-2 0.41 0.32 176 429 344.4 229.6 1221 40 0.8
GBFCA-3 0.41 0.32 176 429 229.6 344.4 1221 60 0.9
GBFCA-4 0.41 0.32 176 429 114.8 459.2 1221 80 0.9
GBFCB-0 0.36 0.30 176 489 521 0 1214 0 0.7
GBFCB-1 0.36 0.30 176 489 416.8 104.2 1214 20 0.7
GBFCB-2 0.36 0.30 176 489 312.6 208.4 1214 40 0.8
GBFCB-3 0.36 0.30 176 489 208.4 312.6 1214 60 0.9
GBFCB-4 0.36 0.30 176 489 104.2 416.8 1214 80 0.9
x4 BRIIEERREREXRER
Tab.4 Test results of slump and compressive strength
H il Yok 7 d PR 28 d PR B 60 d HLHSREE  7~60 d 5 BEHERKR
/mm /MPa /MPa /MPa 1%
GBFCA-0 174 34.71 42.12 44.11 27.1
GBFCA-1 162 37.12 45.88 48.98 31.9
GBFCA-2 164 39.71 46.14 50.93 28.3
GBFCA-3 163 40.03 47.84 51.63 29.0
GBFCA-4 133 32.82 42.96 48.21 47.0
GBFCB-0 188 39.24 47.49 50.77 29.4
GBFCB-1 155 43.90 52.02 53.85 22.7
GBFCB-2 157 44.42 52.42 55.82 26.7
GBFCB-3 152 46.55 54.78 57.97 24.5
GBFCB-4 130 36.92 51.77 54.21 46.8
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Fig.3 The effect of slag replacement rates on the strength of concrete
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