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ABSTRACT

Recently, since industrial waste and life waste leaped into a pollution source, the building material used now a
days is striking the limit. The purpose of this paper is to investigate an application of recycled coal ash using
non-sintering method in the construction field. Accordingly, compressive strength, elastic modulus and drying
shrinkage were experimentally studied for hardened coal ash using the non-sintering method. Also, Lineweaver and
Burk method were applied to the regression analysis of drying shrinkage for the proposal equation. Elastic
modulus, compressive strength of material become the hasis properties of structural design. And these properties
by age for hardened coal ash are important because of change by pozzolan reaction. This hardened coal ash is
weak for tensile stress like that of concrete. And drying shrinkage is very important factor to make huge tensile

force in early age.

In the results, although some differences were shown when comparing coal ash with mortar or concrete, the
application as a building material turned out to be possible if further researches were carried out. And the
shrinkage characteristic of hardened coal-ash reveals to be similar to that of moderate heat cement.
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Table 1 Physical and chemical properties of fly—ash and bottom-ash

Density | LOL  SiO; | ALOs | FexOs | CaO MgO SOs NazO TiOz
Fly ash 2.19 36 . 546 94.66 105 2,58 137 0.94 - -
Bottom ash | 198 134 | 5029 | 2408 305 128 - 1.37 0.84

Table 2 Material compositions

(Unit : wt %)

Fly ash | Bottom ash C Ca0O NazSiO2 MnO: NaOH W/(F+B)
Hardened fly ash 100 0 10 5 20 10 10 43.2
Hardened bottom ash 100 66.7 10 5 20 10 10 36.6
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Fig. 1 View of modulus of elasticity test
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Table 3 Mixture proportion
Specimen Number of | W/(F+B) B/F Unit weight (kg/m’)
specimen (%) (%) F B C CaO Nay - Si02 MnO, | NaOH Y
S1-BO 6 475 0 822 0 123 41 164 82 82 390
S1-B2 6 41.8 25 725 181 110 36 145 73 73 380
S1-B4 6 385 67 606 404 92 30 121 61 61 389
S3-B0 6 43.2 0 822 0 32 41 164 82 82 370
S3-B2 6 39.7 25 725 181 73 36 145 73 73 360
S3-B4 6 36.6 67 606 404 61 30 121 61 61 370
S3-Bb 6 33.1 100 535 535 53 27 107 54 54 354
S1 cement 15% (fly ash % weight) S3 cement 10% (fly ash % weight)
BO fly ash : bottom ash = 10 : 0 B2 fly ash : bottom ash = 8 : 2
B4 fly ash : bottom ash = 6 : 4 B5 fly ash : bottom ash = 5: 5
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Table 4 Dry shrinkage and half dry time

Dry shrinkage | Half dry Coefficient of

(%10 time correlation  (96)
S3-B0 1,669 542 9.1
S3-B2 1,473 7.38 93.8
S53-B4 1,153 10.56 98.5
S3-Bb 1,152 11.68 96.0
S1-BO 1,425 442 96.2
S1-B2 1,193 5.16 96.8
S1-B4 1,041 890 93.8
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