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ABSTRACT

To improve the vulnerable point and the mechanical property of the existing lightweight foamed concrete, this
study was intend to manufacture the lightweight foamed concrete with wasted expanded poly-styrene, examinate and
analyze the mechanical property of its. The experiment was being processed with mixing the wasted expanded
poly-styrene maximum 40 % by stages and which was mainly basis on the practical mixture.

The results of the experiment are following. The flow value is most affected by the mixtured rate of the wasted
expanded poly-styrene. The more the mixtured ratio, the less the flow value and the more the more the unit
quantity of cement and the W/C, the more the flow value. The apparent specific gravity indicated 0.31~0.54 and
which is seemed to be mainly included in the 0.4degree and 0.5degree that are regulated in the KS F 4039. The
more the mixtured wasted poly-styrene ratio, the less the apparent specific gravity. The absorbing ratio which was
depend on the mixture condition indicated 11~46 % and the more the mixtured ratio of the wasted expanded
poly-styrene, the less the absorbing ratio remarkably. The compressive strength of the lightweight foamed concrete
had a tendency to increase as the mixtured ratio of the wasted poly-styrene, the ratio quantity of cement and the
apparent specific gravity increasing but as the ratio of bubble decreasing. The W/C affected little.

Keyword ®© foamed concrete, waste expanded poly—styrene, foamed ratio, bulk specific gravity
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Table 1 The physical properties of the W-EPS

Grading Densﬁgv Gravity | Thermal con |Absorbtion
(mm) | (g/em’) | (kg/ ) | (kcal/mhC) (%)

2~5 0.033 0.026 0.03 0.3

280 60

Fig. 1 The shape and mixtured state of the W-EPS

Table 2 The physical properties of the animal protein
foaming agent

- . Freezing i
Viscosity Sulfate ! Specific
Color (CPS) pH (%) Izgén)t gravity
Dark - _ _ _
brown 20~50 7 0.01~0.1 18 |12~126

Table 3 The chemical ingredients of the animal
protein foaming agent (%)

HyO | Protein | NaCl | NH(C! | CaClz | MgClz | FeSO4

36 32 10 1 6 5 10
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Table 4 Experimental factors and levels

Unit ZZ?IE;; Mixture ratio gggi%rfl
Item cement ratio of W-EPS agent
(kg/m") o) (%) o)
240, 280, 0, 10, 20,
Factor 390 60, 65, 70 30, 40 25
Level 3 3 5 1
Symbol| A, B, C a b, c 1,2 3 4,5
bRzt
— Mixing Mixing +—— Placing
Foam-diluted
solution
Foam
generator
Compressive
air

Fig. 2 Manufacture process of foamed concrete
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Table 5 Test result

N Unit W/C | W-EPS | Slurry Flow Bulk Absorption Comp. strength (kgf/cm’)
0 cement (%) (%) gravity (mm) specific (%)
(kg/m°) gravity 3days Tdays 28days
_A-a-l 0 0.42 195 0.37 440 35 48 56
_A-a2 10 041 189 0.35 42.2 3.8 49 56
_A-a3 | 60 20 0.39 181 0.36 323 40 5.7 65
_A-aH 30 0.40 168 0.34 22.4 48 69 77
_A-a5 40 0.41 130 0.32 158 53 6.8 8.0
_A-b-1 | 0 047 210 0.39 430 34 46 5.1
_A-b-2 | 10 0.44 207 0.36 39.1 29 5.0 65
-b-3 240 65 20 0.44 210 0.34 285 36 5.2 6.3
A-b-4 30 0.44 168 0.35 20.7 3.1 5.3 65
_A-b-5 40 0.42 153 031 150 39 52 77
A-c-1 0 0.47 219 0.38 464 3.1 42 46
A-—c-2 10 0.48 215 0.38 39.0 32 52 55
_A-c-3 | 70 20 0.46 186 037 279 32 56 5.7
A-c-4 30 0.46 189 0.38 235 38 53 6.2
A-c-5 40 0.45 154 0.33 17.0 4.1 59 6.8
B-a-1 0 0.48 200 0.42 414 3.2 44 72
B-a-2 10 0.49 195 0.41 39.8 35 49 8.1
B-a-3 60 20 0.47 205 0.42 295 " 54 73 10.0
B-a-4 30 047 175 0.42 223 56 73 10.4
B-a-5 40 0.48 157 0.41 156 6.4 9.8 12.3
_ B-b-1 | 0 0.50 213 0.45 385 2.6 46 6.1
B-b-2 10 050 210 0.40 36.8 33 48 82
B-b-3 280 65 20 0.48 198 0.41 28.3 44 5.2 9.1
B-b-4 30 0.49 174 0.43 174 45 6.2 9.4
B-b-5 40 047 136 0.42 115 56 59 95
B-c-1 0 055 231 0.44 36.0 2.6 48 54
B-c-2 10 0.52 221 0.38 354 4.1 58 76
B-c-3 70 20 051 209 0.39 265 43 63 83
B-c-4 30 053 168 0.38 23.7 46 55 83
B-c-5 40 051 150 0.40 128 41 6.0 89
C-a-1 0 0.58 225 0.49 382 35 76 9.4
C-a-2 10 055 210 0.46 33.7 48 74 11.3
C-a-3 60 20 055 205 0.47 249 45 79 11.3
C-a-4 30 052 169 0.42 17.8 6.2 8.4 13.2
C-a-5 40 052 136 041 135 79 11.8 149
C-b-1 0 055 214 0.48 411 4.1 65 85
_ C-b-2 | 10 057 216 0.46 37.8 5.2 73 10.0
C-b-3 320 65 20 056 205 0.44 239 6.0 74 113
C-b-4 30 055 188 0.45 185 5.1 82 119
C-b-5 40 053 169 0.42 143 6.7 86 126
C-c-1 0 0.59 229 054 314 44 6.3 838
C-c-2 10 0.60 219 053 337 5.4 77 9.8
C-c-3 70 20 054 214 0.48 25.8 56 8.0 9.7
C-c4 30 0.56 191 041 211 5.8 9.0 119
C-c-5 40 054 147 0.40 13.2 55 9.3 114
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Table 6 Compressive strength depend on the ages

Ages 3days | 7days | 28days
) 83%%5 iy o > o
(%) 9 8 100

(%) 50 69 100

(%) 4 73 100

Notes : 1. Compressive strength is an average value.

2. Ratio is the ratio of 28 days compressive
strength.
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Fig. 16 Compressive strength depend on the ages
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