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Abstract

Differently from fly ash, the bottom ash produced from incinerated urban solid waste has been treated as an industrial
waste matter, and almost reclaimed a tract form the sea. If this waste material is applicable to foam concrete as an fine

aggregate, however, it may be worthy of environmental preservation by recycling of waste material as well as reducing
self-weight of high-rising structure and long-span bridge. This research has an objective of evaluating the effects of
application of bottom ash on the mechanical properties of foam concrete. Thus, the ratio of bottom ash to cement was
selected as a variable for experiment and the effect was tested by compression strength, flexural strength, absorption ratio,
density, expansion factor. It can be observed from experiments that the application ratios have different effects on the
material parameters considered in this experiment, thus major relationship between application ratio and each material
parameter were finally introduced. The result of this study can be applied to decide a optimal mix design proportion of foam
light-weight concrete while bottom ash is used as an fine aggregate of the concrete.
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Fig. 1. Photograph of incinerated waste ash.
Table 1. Physical properties of aggregates and bottom ash
. . Density .
Type Maximum size (mm) 3 F.M. Absorption(%)
(g/em’)
Fine aggregate 5 2.6 2.5 2.3
Bottom ash 5 1.9 3.1 14




LA 287] 24 E EUTFAME BB 54 641

Fee WA BRI 23%H0} oF 64 HO
14%2 Ureph. ol AL 27kAe] tEde] 7|l
A0R 2AES BRI ALGA] FEAZ] 34
Qlo] = 4= 9. wehA & QoA meEae)
2210 gfotel PAEAS W Zom, =t

O|EA &8Pt A7 ARSIt

HiEH
oH

22. #

0%

221, HEA=

£ Aol A= AHIESF} 27| A7FA) 9] 2%k
of w2 SA4HIE Telstr|fIste] W/ICE 60%=
aAsElom, Aol ek ShAHIESF 25, 33,
50%0]] 2ZH) XSRS 0/3, 1/3,2/3,3/3 4222 B
3} Al 3 GYAHERF 33%0 4 S S5
9 FAx e A eEAS AR fiste] of
ER7Po|EA s3 W A7k AlHEFe] 10%
ARgSEGlon, SRS 715, ST, L&
Sefjo)H P MlEFE HIA A P F=E
ol vlAl= S HESGH ol AgAES
Table 20 e Sich

Table 2. Experimental design for Characteristics of Cement
Mortar Mixed with Incinerated Urban Solid Waste

Item

Series BA/(5+ BA)
C Admixture Curing
BA+ S (Cx%) condition 03 13 253 383
C50 0 Atmospheric O O O O
0 Atmospheric O O O O
i o o O O
EAIO Atmospheric

3 Steam O O O O
Atmospheric O O O O
SF10 Steam O O O O
Autoclave O O O O
C25 0 Atmospheric O O O O

7 Bottom ash : BA, Sand : S, Ettringite admixture : EA, Silica
fume : SF, Atmospheric : AT, Steam : ST, Autoclave : AU

Table 3. Chemical composition of incinerated waste ash
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Type SiOz A1203 F€203 CaO MgO SO3 Na20 KzO NH3 7] E]r

Bottom ash of D city 36.1 10.6 147 198 3.26 - 462 203 269 639
Bottom ash of Hukuoka city 334 144 21.3 156 2.0 - 4.0 1.2 218 6.08
Ordinary portland cement 22.0 5.3 3.0 64.3 1.5 2.0 - - - 1.9
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Table 4. Density and percentage of water absorption

€50 €33 C25
Type BA/(5+ BA) BA/(S+BA) BA/(5+ BA)
o3 U3 3 33 03 U3 23 33 03 13 23 33

Density(g/cm®) 215 178 152 1.45 1.97 1.60  1.37 1.30 1.86 148 126 1.20

Absorption(%) 7.0 129 149 15.8 8.4 134 157 17.1 9.0 142 178 203
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