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Mechanism on Suppression of Alkali Silica Reaction by Ground Granulated
Blast-Furnace Slag in NaCl Solution
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Abstract

This study deals with the suppressing characteristics of alkali-silica reaction by ground
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The specimens with GGBS were severely

contraction rate, replacement ratio

granulated blast-furnace slag(GGBS) in NaCl solution.

NaCl contents used in the experiment ranges over 0%, 2.8% and 20%. Reactive
aggregate used is Japanese andesite. Also, three GGBSs of about 4,000, 6,000 and
8,000cm’/g were used in the experiment. The replacement proportions of portland cement
by GGBSs were 40%, 60%, 70% and 80%, respectively.

contracted according to the increasing

replacement ratio in NaCl. solution. The contraction rate increases according to the
increasing in NaCl content. Also. it does with increasing the blaine fineness of GGBS. [t is
concluded that the suppression of alkali-silica reaction by GGBS in NaCl solution is
complished by contraction of GGBS due to chloride ion induced chemical shrinkage.
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Table 1 Chemical composition of cement and GGBS

Material (%)| Cement i
! $4.000° | 86.000° | 58000°
CaO | 640 | 4p40 | 4210 | 4210
Si0 2180 | 3310 | 3350 | 3320
ALO 490 13.90 1380 14.20
FeO. 3.00 0.20 0.20 0.20
MgO 140 6,70 680 6.80
MnO 033 | 035 034
Na.O 0.38 020 024 | 024
KO 0.48 031 | oy oal
SO, 1.80 0.90 00 | 090 |
TiO, RE 0.94 118
ig. loss | 1.40 0.10 0,20 0.10

13¢ r('l’H' ¢ ground granulated blast-furnace slag.
218 4,0007, 6.000" and 8.000* indicate the specific surtace
area of GG ]% respectively.

Table 2 Physical property of aggregate used in experiment

Specific gravity 269
Absorption{%) 1.64
Fineness modulus 2,9
Weight of 9(\1‘ unit L7850
volume (kgf/m”?

T M. F* (%) 3.10

T.M.E* © Test for materials finer than 0.074mm sieve.
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Fig. 1 Effectiveness of slag 4,000 replacement to prevent
alkali silica reaction in different NaCl solution
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Fig. 2 Effectiveness of slag 6,000 replacement to prevent
alkali silica reaction in different NaCl solution
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Fig. 3 Effectiveness of slag 8,000 replacement to prevent
alkali silica reaction in different NaCl solution
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g. 4 Crloride ion concentration in mortar bars
containing different slag 4,000 replacement after
6 months in 20% NaCl solution
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Fig. 5 Chloride ion concentration in mortar bars
containing different slag 6,000 replacement after
6 months in 20% NaCl solution
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Fig. 6 Chloride ion concentration in mortar bars
containing different slag 8,000 replacement after
6 months in 20% NaCl solution
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Fig. 7 Expansion of mortar bars containing slag 4,000
due to alkali silica reaction in tap water.
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Fig. 8 Expansion of mortar bars containing slag 6,000
due to alkali silica reaction in tap water
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Fig. 9 Expansion of mortar bars containing slag 8,000
due to alkali silica reaction in tap water
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Fig. 10 Expansion of mortar bars containing slag 4,000
due to alkali silica reaction in 20% NaCl solution
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Fig. 11 Expansion of mortar bars containing slag 6,000
due to alkali silica reaction in 20% NaCl solution
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Fig. 12 Expansion of mortar bars containing slag 8,000
due to alkali silica reaction in 20% NaC! solution
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