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ABSTRACT

Foamed concrete for cast-in—site, which shows excellent lightweight, thermal insulation, noise insulation,
constructability and cost efficiency, has been applied as thermal insulation or filling material for On-dol. However,
the technology is too insufficient to obtain the high level of quality, and serious problems often occur in quality
control at sites. It, thus, is necessary to establish the proper and reasonable quality control method for ensuring
the required quality, based on the investigation on the physical properties and their reciprocal relation This study
aims to settle the quality control method in case of applying FA foamed concrete replacing 40% by weight with

fly-ash as the filling material for On-dol.

The results of the study include the correlation among flow, as-placed density and foam ratio of fresh foamed
concrete, the correlation between physical properties before hardening and after 28-day, provision of an equation to
estimate 28-day compressive strength early with 7-day compressive strength, and suggestion of quality criteria

for the revision of KS on foamed concrete for cast-in-site.
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Table 1 Quality of foamed concrete for cast-in-site (KS F 4039)

Fresh foamed concrete Hadened foamed concrete
Compressive strength .. Length
Grade| As—placed| Flow | Settlement Butk N/mr’ {k Thermal conductivity gt
: ! gl/cn’) 4 change ratio
density (mm) (mm) density 7 days 28 dars W/(mk) {kcal/mhC} (%)

04 | over 0.39 | over 180 |less than 15| 0.3 to 0.4 | over 0.{5.10} | over 0.8{8.15} |less than 0.130{0.112}|less than 0.50
05 | over 052 | over 180 |less than 10| 0.4 to 0.5 | over 0.9{9.18} |over 1.4{14.28} {less than 0.160{0.138}|less than 0.40
06 | over 0.72 | over 180 | less than 6 | 0.5 to 0.7 | over 1.5{15.30} |over 2.0{20.39} |less than 0.190{0.165}|less than 0.30
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Table 2 Pysical properties of foam agent
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Table 3 Classifications of mix

Factor Level

Type of foam agent Animal, Vegetable

Specifi Dilution
Type g[;avitl; pH lratio Foam ratio (%) 60, 65, 70, 75
Animal protein 112 6.8 1:30 W/B (%) 50, 55, 60
Vegetable . Ratio of replacement with
surfactant 103 6.9 1:50 fly ash (o/C.wt) 40
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Fig. 1 Flow vs. foam ratio
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Table 1 Mix proportions and test result of foamed concrete

. Type of Foam Unit weight Test result :
I\I\I/Iolﬁ foam V‘(/)/B r%tio Cement | Fly ash | Water | Flow | As-placed rgéfgn* * Compre(sksglfv/fzﬂfs)trength Bulk
agent | (%) | (%) | (ke/m') | (kg/m’) | (kg/m’) | (mm) | density %) [7davs | 28 davs density
Al i 50 60 282 188 235 156 0.70 60 9.1 185 0.427
Alii 55 60 267 178 245 184 0.73 55 140 199 0.463
Alii 60 60 253 168 252 203 0.72 56 12 22.3 0.556
ALl i 50 65 248 164 206 147 0.63 61 42 57 0.506
Allij 55 65 233 155 214 158 0.58 65 44 6.8 0.485
ATl ii 60 65 221 147 221 170 0.61 68 8.3 121 0.457
—1 Vegetable
ATl i 50 70 211 141 177 148 0.63 65 2.1 3.0 0.473
Alllij 55 70 200 133 183 154 0.60 69 1.3 18 0411
Alll iii 60 70 190 126 189 156 0.55 72 54 79 0.382
AWV i 50 75 176 118 147 145 0.46 78 15 2.0 0.332
AWVii 55 75 167 111 153 148 0.53 74 1.0 14 0.333
AlVii 60 (6 158 105 158 139 0.44 74 2.8 29 0.311
Bli 50 60 282 188 235 176 0.71 59 118 20.9 0.563
BIlii 55 60 267 178 245 187 0.72 60 131 21.8 0.533
B1ii 60 60 253 168 252 208 0.71 60 10.0 229 0.519
BII i 50 65 248 164 206 176 0.62 59 54 8.1 0.470
BII ii 55 65 233 155 214 180 0.54 72 36 7.1 0.376
BIlii Animal 60 65 221 147 214 194 0.65 67 8.0 121 0.438
BIN i 50 70 211 141 177 162 0.61 65 46 72 0.436
Bl ii 55 70 200 133 183 166 0.61 71 43 6.3 0.409
BHIiii 60 70 190 126 189 179 0.55 70 53 89 0.351
BIVi 50 75 176 118 147 163 0.49 74 29 40 0.332
BIVii 55 (5 167 111 153 157 0.51 74 19 30 0.345
BIViii 60 75 158 105 158 167 0.46 74 2.8 43 0.309
* A—1—1 : Type of foam agent—Foam ratio—W/B
** The foam ratio is obtained by the foam breaking method
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