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Development of Filler for Underground Cavities “SMART GROUT”
Using Granulated Blast Furnace Slag
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Abstract:

The liquefaction and consolidation cause ground subsidence and underground cavities. Because the cavities can be
a possible cause of troubles such as caving or declination of the building, they are usually filled with some kind of
filler. JFE Steel developed the filler for underground cavities called “SMART GROUT” using granulated blast furnace
slag. By a laboratory mixing test and a field test using actual equipment, it was clarified that “SMART GROUT" could

be pumped out more than 200 m and cast in the water firmly.
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Table 1 Required Performances and test items of “SMART GROUT”
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Fig. 2 Flowing test method

TWEAE

BB 1 7O0-5HROKTF

Photo 1 Overview of flow test
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Table 2 Mixture proportion and test result

Mixture proportions (kg/m3) Test results
Mixture i ’
ber | Granulated blast | Slag .. | Frothing Flow value | Bleeding | Unit weight Compressive strength (N/mm’)
number Bentonite Water o 3
furnace slag cement agent (mm) (%) (kN/m”) | Curing for 7 days | Curing for 28 days
1 958 107 18 0.63 353 218 6.3 1.48 0.114 0.269
2 689 77 26 0.50 510 344 21.6 1.71 0.125 0.403
3 705 46 46 0.50 507 244 0.4 1.33 0.055 0.229
4 622 34.5 34.5 1.00 346 211 0.0 1.01 0.026 0.069
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Fig.4 Grain size distribution of granulated blast furnace slag
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Fig.5 The relation between curing time and flow value
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Photo 4 Visualization of casting in water
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Photo 6 Casting in water
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Fig. 7 Dispersion of compressive strength
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