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Granulation Technique of Coal Ash and Cohesive Soil and
Material Properties of Granulated Materials as Geo-Material

by

Norimasa Yosamvoro ¥, Masayuki Hyopo ** and Yukio Nakara*
y

In recent years, the generation of coal ashes from many thermal power stations and various kinds of industries
has been increasing. And also soft dredged soils annually disposed in marine area have become a serious geo-envi-
ronmental problem of various countries. It is difficult to reuse as construction materials due to the fine grain size and
flying dust, and the disposal sites of these materials have been decreasing. Therefore, it is very important to reuse
these materials. Granulation technique is a method which converts coal ashes and soft cohesive soils into high-strength
particles. This is one of the soil improvement methods to make efficient use of these materials. In this study, the granulation
technique of these materials was examined. And the geo-material properties of granulated materials were investigated.
(1) As making the granulated materials, they were sensitive to the addition volume of water and the best volume of
water exists. The grain diameter became uniform by lengthening the granulation time and the uniformity coefficient
became small. (2) The aspect ratio A, of the granulated materials was lower and roundness coefficient R, was higher
than those of natural sands. In other words, the particles of granulated materials were closer to sphere than those of
natural sands but their surfaces were rougher. It was clear that single particle crushing strength of granulated materials was
lower than that of natural sands though it depends on being low the additive rate for cement. (3) Shear behaviour of
granulated materials was similar one of sand with particle breakage. In each granulated material to which the coefficient of
curvature is similar, it was also shown that the particle strength correlated well with the secant angle obtained from
shear tests and it was possible to estimate the shear strength of granulated materials.
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Table 1 Composition of granulated materials.

. Water Water
Coal |Cohesive . content for
. Cement | Bentonite | content
Sample | ash soil %) %) w clay
%) | (%) ’ ’ % Wetay
R
AT75 75 0 10 15 20 0
A85 85 0 5 10 26 0
C75 0 75 10 15 24 0
C85 0 85 5 10 23 0
M75 | 525 | 225 10 15 21 93.3
M85 | 59.5 | 25.5 5 10 25 98.0

TR & X5 5 72012, FROfEE & #IA TR T &
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Fig. 1 Grain size distribution curves of materials.
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Fig. 2 Effect of water content on grain size distribution curves.
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Fig. 4 Effect of granulated time on grain size distribution curves.
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Fig. 5 Effect of speed and time on grain size distribution curves.
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Table 2 Physical properties of materials.

Sample @ /'g ;nB) Cmax e (gjr;) U. U’ A, R.
F75 2.612 2.610 1.676 0.210 3.091 0.602 1.362 1.882
F85 2.576 2.610 1.694 0.410 3.563 0.685 1.224 1.621
C75 2.679 2.281 1.436 0.380 7.039 0.455 1.389 1.745
C85 2.661 2.376 1.488 0.330 6.625 0.462 1.223 1.594
M75 2.569 2.630 1.554 0.175 3.529 0.643 1.411 1.638
M85 2.587 2.413 1.560 0.182 2.957 0.523 1.347 1.608

G.CA. A 2.349 2.544 1.916 0.385 4.500 1.125 1.381 1.293
G.CA.B 2.364 2.679 1.968 0.467 3.600 1.003 1.340 1.352
G.CA.C 2412 2.222 1.522 0.561 10.069 1.386 1.318 1.240
G.CA.D 2.285 2.280 1.512 0.368 15.000 1.593 1.249 1.287
U-Masado 2.587 1.353 0.811 0.509 23.333 2.701 1.445 1.251
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Fig. 9 Effect of particle size on mean crushing strength.
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