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ABSTRACT

Immense quantities of coal combustion by-products are produced every year, and only a small fraction of them
are currently utilized. The purpose of this study is to investigate reused techniques of coal ash mn the construction
field, which may contribute to the savings of building materials and conservation of environment. From the results
of the compressive strength test, the elastic modulus was experimentally proposed. Also, based on the three-
point-bending test, the fracture parameters - notch sensitivity, fracture energy, and initial compliance were experi—
mentally proposed. As a result, the strength and fracture characteristics were lower than those of concrete or
mortar. Also, the study showed that the deflection at a fracture decreased as the age increased and as the notch
depth rate decreased. However, it was judged that its use as a building material could be expected if further

research is carried out.
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Fig. 1 Load-deflection curve by 3 point bending test
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Table 1 Physical characteristics of fly ash

Gravity | Fineness | Wetting | Loss on ignition Unit
234 |3,70 em¥g| 013 % 3.07 % 99 %

Table 2 Chemical characteristics of fly ash

Si02 AlO3 Fe:03 Ca0 MgO S03
57.09 % | 2466 % | 1050 % | 2.58% 1.37 % | 094 %

Table 3 Chemical characteristics of bottom ash

Si02 Aleg FezOg Ca0 MgO Kzo N. azO
4991 % (2254 % (11.37 % | 584 9% | 1.25% | 0.87 % | 0.39 %

Table 4 Mixing table (wt% of FA)

Specimen | FA |W/FA [Cement| NaOH |MnQ;| Water-glass
F-C1-N1-S1| 5
F-C1-N1-52| 5 10
F-C1-N1-S3 5 15
F-C1-N2-S1 5
F-C1-N2-S2 10 10
F-C1-N2-S3 15
F-C2-N1-S1 1001 30 5 5
F-C2-N1-52 5 10
F-C2-N1-S3 10 15
F-C2-N2-S1 5
F-C2-N2-S2 10 10
F-C2-N2-S3 15

¥ Specimen code @ x-y-z-w
x = F ! Fly ash, y = Cl : Cement 5%, C2 : Cement 10 %
z = N1 : Na(OH) 5%, N2 : Na(OH) 10 %

w = S1 : Water-glass 5%,52 : Water-glass 10 %,
S3  Water-glass 15 %

Table 5 Mixing teble of fly ash and bottom ash
(unit:% of fly ash weight)

W/

Specimen | BA|FA| ) |Cement| NaOH | MnO: Water-

glass

B5-F5-C2-N2-53| 100|100
B6-F4-C2-N2-83| 67 | 100

3041 10 10 5 15

Table 6 Curing test

Curing method Test

Curing at 15C and 46 C for 96 hr in the
Water curing | water temperature. Air curing at 46 C fir
each 24, 48,76,96 hr

Air curing | Curing at 18 C for 7 days

Dry curing |[Curing for 96 hr under 50 T in the oven
method after curing at 18 C for 24, 48, 72, 96 hr
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Fig. 2 Specimen for compressive test Flg 3 SpeC|men for bendlng test
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Fig. 4 Photo of bending test
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Table 7 Elasticity modulus by various (GPa)

Speciemen Elasticity modulus Average value
FB_28_1 13.33

FB_28_2 16.55 15.06
FB_28_3 15.34

FB_56_1 219

FB_56_2 19.92 21.31
FB_56_3 22.11

FB_96_1 2342

FB_96_2 22.14 23.15
FB_96_3 23.88

=EaRIESE| =28 M17# 25(2000)
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