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Basic Properties of High-Volume Ground Granulated Blast-Furnace Slag Concrete

Yukio Katayama, Yuya Yoda, Ryosuke Saito, Yasuhiro Kuroda and Hiroshi Yamaguchi
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Experimental and analysis investigations were carried out to obtain knowledge required for design, manufacturing
and construction of concrete containing high-volume ground granulated blast-furnace slag (BFS). The experimental
results show that exothermic characteristics of concrete containing BFS are significantly different by not only
amount but also fineness and chemical composition of BSF. It is also implied that if BFS amount is large, the
setting and hardening are delayed in case slump loss is inhibited, and the calorific value of hydration and
autogeneous shrinkage are restrained. Furthermore, the structure strength corrections value in summer becomes
large if BFS replaced 70% for cement amount. Based on the temperature stress analysis about mass concrete,
high-volume BFS concrete has high resistance to external restraint cracks but low resistance to internal restraints

cracks.
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Sio, AlL,O, Fe,0, Ca0 MgO Na,O K,0 SO, igloss BEE
=K 34.41 16.18 0.18 4391 6.68 0.26 0.44 0.03 1.76 1.94
BX =/ 31.69 13.80 0.74 40.70 3.86 0.15 0.20 2.92 0.00 1.81
T 33.19 14.45 0.36 4243 5.78 0.22 0.31 - 0.51 1.88
=K 42.20 17.54 2.75 43.20 15.40 0.67 1.47 3.21 3.00 1.91
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T 35.83 11.31 0.83 39.69 7.91 0.29 0.57 - 1.12 1.65
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(g/cm?) (cm?/g) Igloss Sio, Al,O, Fe,O, Ca0 MgO SO, Na,O K,O TiO, P,0, MnO Cl
C 3.16 3430 0.71 21.31 5.09 3.16 65.44 1.01 2.02 0.32 0.41 0.25 0.14 0.10 0.006
M 3.21 3220 0.47 23.58 3.61 428 63.62 0.98 2.06 0.29 0.41 0.19 0.15 0.15 0.006
L 3.22 3470 0.67 26.77 2.58 2.95 63.06 0.58 237 0.18 0.30 0.13 0.11 0.09 0.003
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(g/cm?) (cm*/g) Igloss Sio, Al,O, Fe,0, Ca0 MgO SO, | Na,0 | K,0 | TiO, | P,0; | MnO Cl
3000 2.89 3380 0.14 34.58 13.92 0.42 42.96 6.33 0.04 0.22 0.33 0.54 - 0.23 -
4000_1 2.88 4230 0.03 33.63 14.88 0.50 42.15 6.52 0.26 0.22 0.30 0.57 - 0.25 -
6000 2.89 5420 0.15 33.96 14.42 0.71 42.53 6.34 0.04 0.23 0.34 0.51 - 0.25 -
40002 290 3730 0.00 31.16 16.11 0.43 38.02 11.28 0.02 0.37 0.36 1.77 0.01 0.41 -
4000_3 2.89 4040 0.81 31.30 15.52 0.42 40.25 7.75 1.40 0.30 0.46 1.21 - 0.20 -
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