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Abstract The physical properties of lightweight foamed concrete mixed with EPS waste and flame resistant EPS
waste were investigated. For this purpose, the main variables considered were a cement content of 300 and 400kgf/m’
and an EPS replacement ratio of 0, 10, 20, 30, and 40% by the volume ratio of the foam. The water-cement ratio
and the dilution concentration were fixed to 0.5 and 10% respectively. The test results showed that the apparent
density meets degrees 0.5 and 0.6 of KS F4039, and they showed little difference between the two mixes of Type
A and Type B, regardless of the unit cement content. The bending strength obtained through the compressive strength
also met the degree of KS F 4039. The thermal conductivity was 1~3% higher for the mixes of EPS than the case
of flame resistant EPS, but both mixes met the 0.4 degree of KS F4039. The absorption ratio showed the values above
20% with a 1~3% difference for the two mixes, which mean further studies will be needed to reduce the absorption

ratio.

Keywords : Apparent density, Bending strength, Flame resistant EPS waste, Lightweight foamed concrete, Thermal

conductivity, Water absorption ratio
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Table 2. Physical properties of stiffener

Table 4. Mixing design table in lightweight foamed

EPS waste Flame resistant EPS concrete
(Type A) waste (Type B) Unit
. L Volume
i weight wc | E Dilution ent
Apparent density 0.02 0.02 of ' oam | or Stiffencr confen S
(%) agent o ratio
Thermal cemenf (%) %)
conductivity Below 0.0039 Below 0.0031 (kgf/m’)
1 300 50 | HIFA | 10 - -
Grain diameter 3~5mm 2~3mm
2 300 50 | HIFA | 10 Type A 10
Color White Pale gray 3 300 50 | HIFA | 10 Type A 20
4 300 50 | HIFA | 10 Type A 30
5 300 50 | HIFA | 10 Type A 40
z2 = b
2.2 7|2 Z32|E HigA= 6 | 30 | 50 |HFA| 10 | TyeB 10
24 A4S ARl EPS #H7]E(Type AT HHlA 7 300 50 | HFA | 10 Type B 20
EPS #H7 ]a(Type B) T 7HA BAAA Y] 9] E 3 vjEy) 8 300 50 HIFA 10 Type B 30
} 9 300 50 | HIFA | 10 Type B 40
of e UYL maelse] Beld SHE seks) e
o . ] o 10 400 50 | HIFA | 10 - -
23] sl zEs
Q& AA 29AR PRkl ek 1| 400 50 | HFA | 10 | Type A 10
WA 2 ARE BANEHE 50%, 7]3EA9] 3MF 2| 40 50 | HFA | 10 | Type A 20
TE 10%2 TAAT L BAAY EYJ8e 727 3 13 400 50 | HIFA 10 Type A 30
Ashe &40l g8 S ekl Aew 2zho 10, M| w0 | 50 [l w0 | s | w
_ e 15 400 50 | HIFA | 10 Type B 10
20, 30, 40%= AAsle] X8Ys .
 40% ste} 1Y }3113}3 16 | 40 | 50 | HFA| 10 | TyeB 20
o} A= tre E 2kS 5] A
Il D AEDS 300kgf/m™ = 13t 127 17 | 400 50 | HFA | 10 | Type B 30
ZAsle] AR E FZAYEES Ax T 18 | 400 50 | HFA| 10 | TypeB 40

Aol ERES
=S

27 5
2%7;]]% %‘CH }\] D‘ﬂ};—‘__%k% OOkgf/m = 3% 6‘}'1 _H?_701' 2 3 =x{5t= gl 7|x
o —_ =< =
2 © ;‘5:_012_0‘ Z A5 A ek7) 3 IIYEE A% 5 . ~
H‘/] HE= —1—00]'0:] o © ]_J_ ﬂ = ﬂ—l—‘l" %%7]i€‘ﬁ‘j/]lz—.o 7]%%*&@&"9_‘KSF2459(7]
a1 ExXS gl skl ~ -
Eﬂﬁl o et ot s £ 2agee) ARl geh] dus] W, g
i eHQIR} 4= Table 3¢ 2o bl Table . - s
oy e 5 ERe2 S48
49} 7 _ _ ;
= HESH KS F 2408(2ATES] A% Aol w
o 358 8% Ashion 94w A9 AN,
Table 3. The factor of mixing design in lightweight N -
& demien I TemwEs AAEE AFE KS L 9016(H-A)e] AAEE =7
foamed concrete . _ -
WHOE RTAAETAGATAN SJzIste] Zat
Factor Variable - —
otk olelg AHr|E ZATEE KS F 4039(3% &
Unit weight of cement 300, 400kgf/m’ AL 7)x ZAYE 7]_,_)01] e} 3715l 2 Table 5
Foaming agent type HIFA = ]% E‘i‘%ﬂﬁ 26]6‘} Sk }\‘}(ﬁ T4 %%]' E]'}g‘g‘
7|E A 7|=ol v,
Dilution ratio of foam agent | 10% ]J_ a ]_'_ ]E}
w/C 50% L.
’ Table 5. Foamed concrete for cast-in-site(KS F 4039)
. EPS waste(Type A) Compression
Shape of stiffener Flame resistant EPS waste(Type B) Specim Apparent strength Thernal
. 2 conductivity
en density (N/mm) WiK)
. o -
Replacement ratio 0, 10, 20, 30, 40% Tday 28day
0.4 0.30 ~ 0.40 | Above 0.5 | Above 0.8 Below 0.130
0.5 040 ~ 0.50 | Above 0.9 | Above 1.4 Below 0.160
0.6 0.50 ~ 0.70 | Above 1.5 | Above 2.0 Below 0.190




g4 EPS H7lES EUT ARIE 22EY B4

A
ox,

2.4 AMEH ME R A HH
2,41 49N EPS 7|2 M otH
EPS #2802 A2 7] A - Agg-S $3 Al
Aol gl g Lo AqiAef BT} Thdet]
o

wjoll AjZ-gol] oAl HHo} Hafe] "ol
ok u}ﬂﬂﬂi W 230 9bA Fig. 29} 7o) 7]
® FA EPS H71ES 17, 23 B3 B S AA
EZJ]%— 2459t

Bubble formation

Mixing process Operation completion

Flame resistant EPS waste The 1st grinding process i X . .
Fig. 4. Manufacturing process of lightweight foamed

concrete test specimen

The 2nd grinding process Completion of the 2nd grinding

Fig. 2. Flame resistant EPS waste grinding process

j
[=t= =1 a,
2.4.2 NSH m=t Aeg 2 F58 S449E Table. 691 YERIATE
Fig. 33} Fig. 4= A#7|E 2P EZ AZ57] 9

3 T3t A4S eI Aoz A 7| WAl o g A %3} Table 6. Result of experiment
At A 7] AL V) ZAS a9 A 7] EE Apparent Bending Thermal Water
no. densif stren conductivi absorption
100 FYsto] 7128 2R %, 018 AME 9 ) | P | Oy | o 00
go] Hrlste] Ejfsl Az WAoR T|xe] e 1 0.49 0.62 0.118 33
24el) dn 340 T AT SR PyE 2 [ o8 | oal o1l =
3 0.46 0.58 0.102 36
= o] glth ol#et A 7| Walog RIS H 4 0.44 055 0.096 37
eka ABAE Azsel 4BE AP s 0w | os 0s6 5
6 0.49 0.55 0.106 34
7 0.46 0.53 0.098 36
‘ EPS Waste(Type A) / Flame resistant EPS waste(Type B) ‘ 8 0.41 0.50 0.092 38
T 9 0.36 0.48 0.081 39
! 10 0.61 0.92 0.25 3
4| Cement slurry }——| Lightweight foamed concrete 11 0.59 0.87 0.122 26
12 0.56 0.80 0.118 29
13 0.51 0.75 0.115 32
— 14 0.48 0.68 0.112 33
15 0.56 0.83 0.119 25
M— 16 0.54 0.78 0.115 30
17 0.51 0.72 0.111 33
Fig. 3. Lightweight foamed concrete manufacturing 18 0.46 0.65 0.108 35

process manufacturing
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