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Development of Lightweight Foamed Concrete Using Polymer Foam Agent
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Abstract

Lightweight foamed concrete is a concrete which is lighter than conventional concrete by
mixing prefoamed foam in cement slurry. The objectives of this study are to develop
optimal prefoamed lightweight foamed concrete with high lightness. high flowability and
enough strength for special use of structural application by using the polymer foam agent.
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By mixing the admixtures such as silica-fume and fly-ash and the industrial by-product

such as styrofoam for the purpose of practical use of industrial waste, lightweight foamed

concrete which has better lightness, flowability and strength than the conventional

prefoamed lightweight foamed concrete is developed. This paper presents extensive data

on characteristics of compressive strength and flowability of the concrete manufactured

with the different factors in mix design and also presents optimum mix proportion.
Keywords : lightweight foamed concrete, polymer foam agent, styrofoam, mix design.

optimum mix proportion, compressive strength, flow value.

x
rhu

A ESE Fo] Entgo =
‘:}"o(multl—phase)«] 1A 2EA =AM
o] Ath= g Az Y. ol
S Bestn ALEEA il Bde 2
A ZAe E(lightweight aggregate
concrete) % A7 EZAE(lightweight
foamed concrete) 59 @] Ed et A4
7} &3] 28E Qv A EEAc|Ed Ak
2aYEY 3 FFIA AWMESH Y e
NES EFAZo 2N FAI AH BEFAe
Exc sl 2ager Yoldn " Sueide
I Bt DA, HeA GO 23AFE At FE
ggEo] ghovt o st EAl & ujEe Ak
z|uke} sHuko] BZA sl WA o kAR g 241 2
_[—ngq xulo] zﬂﬂ;ﬁgg /\]jLE,]JN o} = Jt—o]r,],
ey EEAQEZAM L] AL 223 HA ﬁﬂﬂ
FAae| B tigh A7t A7
ZHo| M= A Z7]wo] BFESE e W
ol el wigH Aol thalt F 23} U ’\] W37t v
Voot weba] & Ateld s LR A
gt ZR-gho]l 180mn o] o2 Al Fol ¥
3 et DRIA A S 0.5t/ F =ollA =
w7) 30kg/ene o] de] HA el BRI EFEARES

W
=)
fm
r{r

X

d

o :‘8; Oi r'rﬂ
ET)
2o
ofy
ok

)

A AU
ox. -
o Uﬁi

mh o

g mz
.>i
0
2
10
14
T

o

[e]

%

2 ood fo o = orm rE 1—&\

bt

2. HMA=T|EEFe|EL] Y

2.1 A}S?_xHEo| 7[5_'2'/\-[

2.1.1 7134

7EA REe Ao R Qe AT ok iy
59 EAAHE 7 BEA 7 2AY] B S FEI
thi Hrhse Feoladdel= AlEe] mEA|
g AHEsIA T nEAZIEA Y EelH A2
Table 13} #t}.

Table 1 Physical properties of polymer foam agent

viscosity
(CPS)

5001000

freezing
temperature

Specific
gravity

11212

color
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Fig. 1 Relation between unit weight and compressive
strength by dilute ratio
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Table 2 Physical properties of styrofcam

- water \ particle . thermal
specific | ypsorption | size(m) P“:'(;S)‘W conductivity
ravit, 9, (%
gravity | (o) o (% /e
0.029 0 4 1 40 0.08
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Table 3 Physical properties of fine aggregate
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Table 4 Physical properties of silica-fume

specific | fineness unit weight grain
gravity (em/g) (kg/m") sizetum) | shape

22 204,700 200~800 0.1 “().21 round

Table 5 Physical properties of fly-ash

. mean
Sp(?()]‘fl(,‘ fineness [le shrinkage | soundness grain size
gravity | {a/g) f (%) (%) g ()

2.15 0 | o0 190
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Fig. 2 Particle distribution curve of fine aggregate
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Fig. 4 Relation between w/c and compressive strength
by replacing rate of styrofoam
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Fig. & Compressive strength change by unit cement weight
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Fig. 8 Compressive strength change by replacing
rate of styrofoam
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