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High Performance Construction Products Using Highly Pulverized Blast Furnace Slag
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Abstract

Portland blast-furnace slag cement has superior characteristics such as a long-term strength
increase, the restraint of heat of hydration, the durable improvement, and occupies 25% of domestic
cement consumption. Specific surface area of a ground granulated blast furnace slag used for slag
cement is approximately 4 000cm?/g, but the fine pulverizing is one of the means to draw a further
superior characteristic of the blast furnace slag. Nippon Steel & Sumikin Cement Co., Ltd. have
been developing high performance solidification materials, superfine cement for grout and durable
concrete repair materials by using highly pulverized slag and material design technology.
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Influence of ground granulated blast-furnace slag fineness
and substitution ratio on concrete propertys

Ground | Ground | Ground
granulated | granulated | granulated
blast- blast- blast-
Type
furnace furnace furnace
slag slag slag
4000 6000 8000
Blaine specific
pect 3000 = | 5000 = | 7000 =
sureface area
<5000 <7000 | <10000
(cm?/g)
Substitution ratio
30 50 70|30 50 70|30 50 70
(%)
Property Fluidity O O 0| 0o 0|0 0 O
of fresh Bleeding O O A0 O OO0 O O
concrete | Setting delay effect| © © ©|O0 © O O O O
Adiabatic _ _ ol- - o o
temperature rise
Heat genarqtion rate 0o 0l0 0O o0l0 0 o
restraint
Property of | Initial strength |O o 4|0 O 4]0 O O
strength 28 days strength |O O 4|0 O O0|O0 O O
Long-term strength | O © ©| O © ©|O0 O O
High strength O A2 A0 O 0/O0 O O
Property of | Drying shrinkage |O O OO O O[O O O
durability Carbonation - - A= - A&l = &
Freeze thaw O O O|]0O O O0O]O0O O O
Water-tightness | O © ©/O © 0|0 O O
Salt shield 0O o0 0o/0 o0 00 0 O
Seawater resistant | O © O |O O O[O O O
Acid resistant, 0o olo o olo o o
sulfates resistant
Heat resistant o o0 o0l 0O O0lo0 O O
Alkalisilica |5 o 0|0 0 0|0 0 0
reaction restraint
Abration resistance | O O O |O O O[O O ©O
Symbol
© : Good property is provided

in comparison with no mixture concrete
. At the same level or a little good property is provided
: Attention is necessary for use
: Property varies according to a condition
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Grain size (mm) 2 042 0074 0.005
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Soil Gravel Silt Clay
Coarse Fine

Permeability (cm/s) 10° 10" 107 10° 107" 107

Chemial solution grout
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Base-mortar
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Distribution of Cl in HG coating and base mortar
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Field test results

Current mixture New mixture
Field test results Unit Standard value | Measurements Number of Measurements Number of
(mean) sample (mean) sample
Stump cm 8+2 8.6 451 — —
cm 18+2 — — 18.9 358
. 3 hour ¢ N/mm? =15 1.75 50 2.21 35
Compressive 3h

strength 24 hour o, N/mm? = 8.0 12.02 50 16.47 35
28 day o, N/mm? = 18.0 31.24 50 31.54 35
Dust quantity mg/m? =30 2.09 39 2.15 49
Accelerating agent dosage % — 6.33 — 6.5 —
Spraying efficiency % — 88.4 4 90.8 25
Machine trouble time/day — 0.26 — 0.18 —
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Portland cement

Spirit 4000 70%

Spirit 4000 50%

EE6 s (5%) &aRiRiER
Specimens after sulfuric acid solution (5%) immersion
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