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ABSTRACT

This study was performed to clarify the formation procedure of continuous voids in cellular concrete, and to

examine the effect of a foaming agent on the manufacture of cellular concrete with continuous voids.

By the experiments, it was determined that cellular concrete to be formed with continuous voids is influenced by
temperature, viscosity and flowability of cement paste, and stability of air voids, and is formed in accordance with
cohesion of air voids. It was also found that separate voids are formed at an added amount of air voids
corresponding to 2 % or less of the amount of cement, whereas an antifoaming phenomenon occurs when the added
amount of air voids exceeds 9 % of the amount of cement. In products with respective cement fineness of 3,000,
6,000, and 8,000 cmz/g, a higher compressive strength was exhibited at a higher cement fineness. The continuous void
ratio depending on a variation in fineness was 38 %, 52 %, and 22 % in those products, respectively. That is, a
highest continuous void ratio was exhibited at a cement fineness of 6,000 sz/g.

When the water-cement ratio was reduced from 45 % to 25 %, the compressive strength of the cellular concrete
was Increased from 15 kgf/cm2 to 20 kgf/em®. Thus, the reduction in water-cement ratio was effective in achieving an
increase in strength without any variation in the specific gravity of the cellular concrete.

Keywords : cellular concrete, continuous voids , separate voids, added amount of air voids, cement fineness, w/c
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Table 2 Properties of admixtures
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Table 1 Propertics of cement types

Chemical composition(%)

Specific| Blaine =
gravity | (cm¥g) | Si0» +Al£i%3 fling E\J%}% SO

3000 | 315 | 3180 ]204) 89 | 662 | 090 | 19
6000 | 305 | 5760 |263| 119 | 579 | 064 | 26

Type

8000 | 3.03 8420 1278 129 | 561 | 060 | 21

Table 3 Mixing design

' . Fo'am@ng aggnt W/C Foaming
Mix series dilution ratio (%) agent
(Cx%) (Cx%)
3000-25-7 10 25 7
3000-35-3 10 3
5
3000-35-5 10 5}
20
3000-35-7 10 35 7
3000-35-9 10 9
3000-35-11 10 11
6000-35-7 10 7
8000-35-7 10 7
3000-45-7 10 45 7

Note) 3000 357

L Foaming agent(Cx%)
W/C=35 %

Cement fineness 3000 cmz/g

Type Characteristic Main component Specific gravity
Superplasticizer Dark brown (Liquid) Polycarbon 1.05+£0.02
Viscosity agent White (Powder) Cellulose 1.06+0.02
Foaming agent Dark brown (Liquid) Sodium-carboxilate 1.06£0.02

der|E2as|Ee] A5E= 840 0lkj= 7| ZH<2| g

743



EAZ BN $FEF Wie SHeln, EAFY
Vol SASG. off 2A0S wHEE W £ 3
AFF W 2 B3 1 AR VE 24510 clle] (1),

@)l w}a} Q%334 4 AITEL M

ALEETE%) =1 —

AeT8%)=1—

2.3.3 Bt 27

Bi#7]27%4& ASTM C 457-8a “dn|Hol oeh &+
aeEes] 71¥2H 2 $1% AP ¢ 133

ol

W (linear traverse method) 0.2 ZA'Wa19ich
FHL Z7ke) FAA A 2708 EABE AJFHE A

Table 40l YERY

W M
<
a2
=

i

=

2, rlob M
ok
(i

M
&,

 m
H
>

4
Rl
2
N

_&
_x
ﬁ
g
©° 9
)«
m
KA
ot
ot
L‘
i
>4
j
el
N
N
do
Ui
il
i)
&

Al Eﬂlol*EE ”‘OM 713 @7&0] Mg %3’6‘}711 5]
WA A= How A]—@_QE} ®3 7|2y

¢

A3 b EE Qeletel mRE oA 3R
F 4090 ulo] BN S o] gt} Sl

2.3.4 5547

FHAGE IS A 8 6ol 359 F40Y o @

FrATY 4L 91010 cm

AA|

2 67, +TAE Banz 59 FAAE A39AG A
A F, FAA B FAAA 23t A2 2kl
EAGE e

235 FAE

Azt gl0x0 cme FAA e UERE
Adslel  ASREE  AEIPT &=,

gl0x20 cme] FAA S

of &St

3.

L

oA AR 71247

=

Hl

AlS
=

ne
Y

a

«

0615 TN UAT
2o 2 WA WA BAA F8S A m

U DE

Kl

b, galEn 2 AuE

ARES)2EY FE4d 2 A JFE ‘?:P_U% Al
EFo]2ES] o] BA HE ST It 7%
o o] Hod d&F=S FAEH Aok

Fig. 25 Azg d&r|xZazle yYrs 150 2
9T AAGuE ARE e Aold o] 272 7]
ixﬂi A% 1140]011 AE7127F A e B

Cement paste

Air void

Cohesive fo
of air void

STEP 1

Layers of
cement paste

STEP 2

Fig. 1 Steps of continuous voids formation

Table 4 Properties of cellular concrete by additional capacity of air void and cement fineness

. _ Cor;tinuo_us ffotaI. Air 'void Coefficier}p of Compressive Specific
Mix series void ratio void ratio size permeability strength .
(%) (%) (mm) (cn/sec) (kef/cr) gravity
3000-25-7 42 61 0.31 0.008 21 0.55
3000-35-3 9 30 0.26 - 114 1.02
3000-35-5 19 49 0.28 0.001 52 0.82
3000-35-7 38 59 0.39 0.007 18 0.57
3000-35-9 45 63 0.43 0.015 14 0.44
3000-35-11 15 45 - - - -
6000-35-7 52 66 0.28 0.054 22 0.35
8000-35-7 35 51 0.23 0.005 34 0.41
3000-45-7 22 49 0.23 0.005 16 0.53
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Fig. 2 Continuous cellular concrete(x150)
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