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Strength Development of Blended Sodium Alkali-Activated
Ground Granulated Blast-Furnace Slag (GGBS) Mortar
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Keun-Hyeok Yang,” and Jin-Kyu Song"”
School of Architecture, Chonnam National University, Gwangju 500-757, Korea
“Dept. of Architectural Engineering, Kyonggi University, Suwon 443-760, Korea

ABSTRACT Strength model for blasted furnace slag mortar blended with sodium was investigated in this study. The main
parameters of AAS (alkali activated slag) mortar were dosage of alkali activator, water to binder ratio (W/B), and aggregate to
binder ratio (A/B). For evaluating the property related to the dosage of alkali activator, sodium carbonate (Na,COj;) of 4~8% was
added to 4% dosage of sodium hydroxide (NaOH). W/B and A/B was varied 0.45~0.60 and 2.05~2.85, respectively. An alkali qual-
ity coefficient combining the amounts of main compositions of source materials and sodium oxide (Na,O) in sodium hydroxide
and sodium carbonate is proposed to assess the compressive strength of alkali activated mortars. Test results clearly showed that
the compressive strength development of alkali-activated mortars were significantly dependent on the proposed alkali quality coef-
ficient. Compressive strength development of AAS mortars were also estimated using the formula specified in the previous study,
which was calibrated using the collected database. Predictions from the simplified equations showed good agreements with the test

results.
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Table 1 Compressive strength of activated mortar

Table 2 Chemical composition of blast furnace slag
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Fig. 1 Flow characteristics of mortars with variables
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Setting Time(NaOH)
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Fig. 2 Setting time of alkali activated mortars
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Fig. 3 pH and hydration properties of mortars with time
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Table 4 Compressive strength of mortars with pH and

temperature
NaOH (%)
3 4
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Fig. 4 Relationship between compressive strength at 28
days and pH, temperature
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Fig. 5 Compressive strength development of mortars with
activator dosage
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Table 5 Alkali coefficient (Q,) and compressive strength at
28 days with activator dosage

No. GGBS NaOH Na,CO4 o Fos
ALO; | SiO, | CaO |Na,O |Na,O MPa)
55-245-434/0.1263 |0.2936 | 0.4024 0.0221]0.0220(0.0260(27.26
55-245-435/0.12490.2905 0.3980 |0.0221(0.0275/0.0249(26.83
55-245-436/0.1236|0.2873 |0.3937 0.0221/0.0330/0.0184{23.58
55-245-437/0.1222|0.2842 0.3894 0.0221/0.0385/0.0119(19.82
55-245-438/0.1208|0.2810|0.3851 |0.0221]0.0440/0.0054{16.18
55-245-444/0.12490.2905 |0.3980 0.0295/0.0220/0.0303(28.26
55-245-445/0.1236|0.2873 |0.3937 0.0295/0.0275/0.0336(30.06
55-245-446|0.12220.2842 |0.3894 |0.0295/0.0330/0.0368(31.65
55-245-447/0.1208|0.2810|0.3851 |0.0295/0.0385/0.0310[27.48
55-245-448/0.1195|0.2778|0.3807 0.0295/0.0440/0.0245(25.99
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