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A Physical Properties of Lightweight Foamed Concrete According to
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ABSTRACT In Korea, approximately 48% of all households live in apartments, which are a form of multi-unit dwellings, and this
figure increases up to 58%, when row houses and multiplex houses are included. As such, majority of the population reside in
multi-unit dwellings where they are exposed to the problem of floor impact noise that can cause disputes and conflicts. Accordingly,
this study was conducted to manufacture a high-weight, high-stiffness foamed concrete in order to develop a technology to reduce the
floor impact noise. For the purpose of deriving the optimum mixing ratio for the foamed concrete that best reduces the floor impact
noise, the amounts of the foaming agent, lightweight aggregate and binder were varied accordingly. Also, the target characteristics of
the concrete to be developed included density of over 0.7 t/m?, compressive strength of over 2.0 N/mm? and thermal conductivity of
under 0.19 W/mK. The results of the experiment showed that the fluidity was very excellent at over 190 mm, regardless of the type
and input amount of foaming agent and lightweight aggregate. The density and compressive strength measurements showed that the
target density and compressive strength were satisfied in the specimen with 50% foam mixing ratio for foamed concrete and in all of
the mixtures for the lightweight aggregate foamed concrete. In addition, the thermal conductivity measurements showed that the
target thermal conductivity was satisfied in all of the foamed concrete specimens, except for VS50, in the 25% replacement ratio case
for Type A aggregate, and all of the mixtures for Type B aggregate.

Keywords : floor impact noise, heavy weight impact noise, lightweight foamed concrete, lightweight aggregate
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Table 1 Physical properties of cement

Density | Blain Setting Stability
(g/em’) | (cm’/g) |Start (min)|Finish (min)| (%)
3.15 3,240 290 380 0.09

Table 2 Properties of foam admixture

Types Active Matter PH ) Speciﬁco gravity
(%) (Neat, 25°C) (20°C)
Vs 25.70 7.1 1.046
Fp? 35.80 7.2 1.036
DVS : Vegetable soap, YFP : Fe-protein
Table 3 Properties of lightweight aggregate
Density , Unit Solid
Aggregate|  (g/ cm’) AbS(();pthl’l weight content
ssolob | | ke | )
Type A | 1.88 | 1.7 10.16 1029.1 60.54
Type B | 1.39 | 0.83 67.01 329.1 39.65

(a) Type A

Fig. 1 Lightweight aggregate
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Fig. 2 Mixing method of Lightweight aggregate foamed concrete
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Table 4 Experiment plan according to forming agent types
and additional ratio foam agent

Factor Levels Test items

Vegetable soap |.
(VS)

Flow (mm)

Type of foam ) R
- Slurry density (g/cm’)

agent .
s Fe-protein (FP) |. [ength change (mm)
Concentrations - Density
of foam agent 3 - Compressive strength
(%) (3,7,28day) (MPa)
Foam ratio (%)| 50, 60, 70 |- (T\I;;rmg conductivity
m
Type of Curing . - Dynamic Modulus
type Air dry (kgf/cm2)

Table 5 Mixing design according to forming agent types and additional ratio foam agent

D W/B Types of Percent Wateg Unit Volume weight (kg/m®)
(%) surfactant | of foam (%) |  (kg/m’) Binder Foam Total
1 VS50 50 293 652 20 1,015
2 VS60 VS 60 235 521 24 840
3 VS70 45 70 176 391 28 665
4 FP50 50 293 652 20 1,015
5 FP60 FP 60 235 521 24 840
6 FP70 70 176 391 28 665
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Fig. 3 Variation of the slurry flow of lightweight foamed concrete
according to forming agent types and percent of foam
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Fig. 4 Variation of the density of lightweight foamed concrete
according to forming agent types and percent of foam
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Fig. 5 Variation of the length change of lightweight foamed
concrete according to forming agent types and percent
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Fig. 6 Variation of the compressive strength of lightweight
foamed concrete according to forming agent types
and percent of foam
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S
Hu |o

LFERRL O T, 7]**1] T
} =% Fig. 6,
.70 ‘%E}W‘i}lq 7—} Al A
° 27}01] upe}, = S 82 A g kst
EO] %E} 713 E4E 70%9]

“HU

i

I

X

s
}01:
o

oY

N M B or
2
o
-
é
L
=
5

o 2 |

Ty
FM
iAA
o
3
1o
OHT
o
o

n}il'
_o‘h

rr

o}L lo ¢

Hr X Ho 2 N Lo 2 &

o
)
o
f
o
rlr
.
mlo
Lo
l-'O
ol
ol
3t
)

w A4 3% ol g7 AFAE AW A
Aol msAA A B ehte

o
—’%ﬂé‘é}oﬂ A AEE FEsl Bokth SR

L
o o
o rlr
T
z o
o
&
1o
2
o
B
kil
o,
™
offt
=
[}
=)
ol o
ok
4
N

of\ rir

| low, 2 A3 = @100x200 mm

e >
ot o
(o]

e o ot
ol
- =
o

oX,

-
O+

fr o X o
m]o
20
)
_O|L
2
e
o
_O,L
2
e

r}ox'
n.qo

A& 60°] 7lﬁﬂ el JJ%io 7 =A UE
7] E3]& 503 704 A5 frAkst A

S
o

JEEMt 71ZH S

7.0

| +-VS50 W-VSG60 -VS70 <~FP50 <+FP60 - -FP70 -
6.0

5.0

4.0

1.0 /
/

0.0 rf
0 5 10 15 20 25 30
Age(day)

Dynamic modulus (GPa)

Fig. 8 Variation of the dynamic modulus of lightweight foamed
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Table 6 Experiment plan according to types of LWA and
replacement ratio of LWA

Factor Levels Test items

Type of foam | Fe-protein |_ piow (mm)
agent (FP) 1. Sturry density (g/em®)
Fly ash ) 0.25 | Length change (mm)

replacement (%)

Density (g/cm’)
Type A | Compressive strength

Type B (MPa)
- Thermal conductivity

LWA type 2

(W/mK)
re lac];n\i/é?lt (%) 310, 25, 50 |- Dynamic Modulus
P ° (kgf/em?)
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Fig. 10 Variation of the slump flow about to slurry and fresh
concrete state according to types of LWA and
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Table 7 Mixing design according to types of LWA and replacement ratio of LWA

D W/B | Types of reli)llzc:j:nt LWA Wateg Unit Volume weigh (kg/m’)

(%) LWA (%) replacment (%) | (kg/m’) C FA | Foam | LWA | Total
1 A25FA0 0 25 167 418 21 329 935
2 | A50FA0 A 0 50 167 418 14 658 1,257
3 | A25FA25 25 25 161 327 | 76 21 329 914
4 | A50FA25 40 25 50 161 327 | 76 14 658 1,236
5 | B25FA0 0 25 167 418 21 243 849
6 | B50FA0 B 0 50 167 418 14 486 1,085
7 | B25FA25 25 25 161 327 | 76 21 243 828
8 | B50FA25 25 50 161 327 | 76 14 486 1,064
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