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ABSTRACT The aim of this study was to investigate the fundamental properties of pyroclastic flow deposit (PFD), and evaluate
the fresh and strength properties of concrete mixed with PFD by indoor tests. The fresh properties, strength properties, shrinkage
properties, and durability of the concrete mixed with PFD were also evaluated by outdoor plant tests. the harmful alkali—silica
reaction did not occur by mixing concrete with PFD. ages. Moreover, no difficulty was found to be associated with concrete
manufacture in the plant because no change in air contents and noticeable slump loss occurred by mixing concrete with PFD. The
strength properties, shrinkage properties, and durability of the concrete mixed with PFD were also compared with those of normal
concrete. With a suitable temperature control and curing method of concrete, the concrete mixed with PFD is considered to be useful

in the construction material field.
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Table 1 Chemical composition of pyroclastic flow deposit (%)
SIOZ TlOz MgO A1203 P205 KzO NaZO CaO F6203 MnO lg.lOSS
71.27 0.44 0.29 14.14 0.06 3.98 1.96 3.81 3.69 0.12 2.14
Table 2 Material properties of pyroclastic flow deposit
Type Value Type Value
Density (g/cm’) 2.11 Fineness modulus 1.66
Absorption ratio (%) 6.86 Amount of chloride (%) 0.001
Sulfur trioxide (%) 0.07 Fine particle content (%) 19.1
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Table 4 Materials used

Cement

Blast furnace cement (Type B), Density : 3.04 g/cm’

Pyroclastic flow deposit

Density : 2.11 g/em’, Absorption ratio : 6.86%

Fine aggregate

Crushed Sand (Limestone fine aggregate), Density : 2.66 g/cm’, Absorption ratio : 1.06%

Coarse aggregate

Crushed stone (Limestone fine aggregate), Density : 2.66 g/cm’, Absorption ratio : 1.06%

Chemical admixture Superplasticizer
Table 5 Mix Designs
Unit Weight (kg/m®)
Specimen wic s/a Fine aggregate
(%) | (%) | Cement | Water . . Coarse aggregate
Pyroclastic flow deposit | Crushed stone

40-50" 20 424 462 185 282 348 961
40-70 39.3 462 185 366 194 1012
52.5-50 525 46.5 352 185 327 404 945
I 52.5-70 41.6 352 185 408 218 1031
60-0 50.0 258 168 0 921 948
60-50 65 43.9 285 185 320 394 1023
60-70 43.9 285 185 447 237 1023
50-0 49.2 350 175 0 858 913
il 50-70 20 43.5 370 185 424 226 988
60-70 60 453 308 185 456 242 988

DW/C-Mixing ratio (pyroclastic flow deposit)
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Fig. 8 Fresh properties of concrete from indoor test
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Table 6 Specimen appearance of after freezing and thawing
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