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Abstract

Since the structure built in a foam concrete alleviates the settlement and horizontal pressure of the ground subjected to
self-loading, various problems related to construction can be solved as well as the save of construction cost. Thus, this study
has an aim of applying foam concrete to structural purpose by adding bottom ash as a reinforcing material like fine
aggregate, in contrast to conventional non-structural usage such as soundproofing or insulating materials. In addition, it was
evaluated in terms of unit volume weight, flow value, air void, water absorption and dosage of foam agent wether replacement
of cement by granulated blast furnace slag or fly-ash has an effect on the material characteristics of foam concrete.

As results of experiments, it can be found that the increase of fine aggregate ratio, that is to say, the increase of bottom
ash results in the increase of unit volume weight, while decreasing air void and flow value. But, appropriate addition of
bottom ash to foam concrete makes it easy to control a homogeneous and uniform quality in foam concrete due to less
sensitive to bubbles. As the replacement ratio of mineral admixtures such as granulated blast furnace slag and fly-ash
increases, as unit volume weight tends to decrease. In the meanwhile, serious effects were shown on fluidity of foam concrete
when more than limit of replacement ratio was applied.
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Table 3 Material properties of granulated blast
furnace slag
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Specific Finess Wate.r
AoZ Ed—?_]—%x:]—(‘ql—-}{-?‘(je_ﬂ'%/\]- 1997 3 7744 2009). Physical gravity (cm/g) absz)(;i))tlon Ig. loss (%)
B AFelXe v S 9T 7I2FaE 77
370 Zalo|ofjAlel ESe L nETS AJHE T 2.94 7,596 0.10 0.86
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Table 4 Material properties of bottom ash
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Table 1 Physical properties of cement E—
Specific Finess .
. 2 absorption | Ig. loss (%)
Setting Compressive Physical gravity (cm’/g) (%)
. . (min) Sound- | strength (kgf/cni)
Specific | Fineness ness 292 ) 476 76
Initial | Final . .
days | days | days Si0z | ALOs | Fe;03 | CaO [MgO |NaO| KyO | TiO»
Chemical
3.15 3,488 | 231 | 407 | 0.1 | 224 | 308 | 404 50.57 |23.14 | 13.27 | 3.15 | 1.12 | 1.37 | 0.64 | 0.84
(2) Z2to[ofA| (5) 7| x|
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Table 2 Material properties of fly-ash 124 223 7127l M) °= = 1A,
Xuto] sl 71X ZV|7F #EsiH, AWEH | AES}
Specific | Finess | o Egsides 2371 A 9% 540] ok EA 54
it Y absorption | Ig. loss (%)
Physical | &raViY (em’/g) %) oz WAl i gsbaol I UlRe 0.2~0.8mm
2.14 3,400 0.13 3.8 719 F3 71327 } FAET & Aol ASE 5
4 71EA] AeA e Adefshd Table 59 2Tk
SiO; | AlLO; | Fe;0; | CaO MgO Na,O| K;O | TiO,
Chemical
58.1212356| 7.69 | 2.59 | 1.12 1031 ] 1.42 | 1.05 Table 5 Material properties of foaming agent used
. . sulphate | freezing | solid |specific
(3) 12&e|1 o2 color | viscosity | pH content point | content | gravity
Al 1< nEgs o ALRF ~
I SARY] nE&E &S AMEStem A8 bdark 2725%cps 71 lo01~01%| -18C | 37.8% | 1.8
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{5 olu] APE VIS TSl 12 Eek HIN $o cement(C) 520kg/m’ weight
EE AZRS skh Fine agg. ratio(S/C)* |0, 0.2, 0.4, 0.6, 0.8|  Air void
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Replacement by
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* Fine aggregate corresponds to bottom ash in this study
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Fig. 3 Effects of unit volume weight in associate
with fine aggregate ratio (W/C=60%)
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Fig. 4 Effects of unit volume weight in associate

with fine aggregate ratio (W/C=65%)
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Fig. 5 Effects of air void in associate with fine
aggregate ratio (W/C=60%)
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Fig. 6 Effects of air void in associate with fine
aggregate ratio (W/C=65%)
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Fig. 7 Flow values associated with fine aggregate

ratio (C=380kg/m°)
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Fig. 8 Flow values associated with fine aggregate
ratio (C=460kg/m°)
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g. 11 The amount of forming agent required for
corresponding air void associated with repl-
acement by granulated blast furnace slag
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Fig. 9 Water absorption values associated with fine
aggregate ratio (C=320kg/m°)
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g. 13 Flow value associated with replacement by
granulated blast furnace slag (W/B=60%,
S/B=0)
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Fig. 14 Flow values associated with replacement by

granulated blast furnace slag (B=320kg/m*
W/B=65%, S/B=0.6 and B=380kg/m’,
W/B=60%, S/B=0.5)
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Fig. 15 Water absorption value associated with
replacement by granulated blast furnace
slag (W/B=60%, S/B=0)
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Fig. 16 Water absorption values associated with
replacement by granulated blast furnace
slag (B=320kg/m*® W/B=65%, S/B=0.6 and
B=380kg/m®, W/B=60%, S/B=0.5)
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g. 18 Unit volume weight associated with
replacement by granulated blast furnace slag
(B=320kg/m* W/B=65%, S/B=0.6 and
B=380kg/m’, W/B=60%, S/B=0.5)
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Fig. 19 The amount of forming agent required for

corresponding air void associated with
replacement by fly-ash (W/C=60%, S/C=0)
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g. 20 The amount of forming agent required with
replacement by fly-ash (B=320kg/m’
W/B=65%, S/B=0.6 and B=380kg/m’,
W/B=60%, S/B=0.5)
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Fig. 21 Flow value associated with replacement by
fly-ash (W/C=60%, S/C=0)
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Fig. 22 Flow value associated with replacement by
fly-ash (B=320kg/m’ W/B=65%, S/B=0.6 and
B=380kg/m’, W/B=60%, S/B=0.5)
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g. 23 Water absorption value associated with
replacement by fly-ash (W/C=60%, S/C=0)
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Fig. 24 Water absorption value associated with

replacement by fly-ash (B=320kg/m*
W/B=65%, S/B=0.6 and B=380kg/m3,
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g. 25 Unit volume weight associated with
replacement by fly-ash (W/C=60%, S/C=0)
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Fig. 26 Unit volume weight with replacement by

fly-ash (B=320kg/m® W/B=65%, S/B=0.6
and B=380kg/m®, W/B=60%, S/B=0.5)
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Fig. 27 The amount of forming agent required for
corresponding air void associated with
replacement by fly-ash and granulated
blast furnace slag
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(b) B=380kg/m’, W/C=60%,
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Fig. 28 Flow value associated with replacement by
fly-ash and granulated blast furnace slag
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