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ABSTRACT

This study was performed to manufacture a rigid sound absorbing material by increasing the continuous void ratio
of cellular concrete, thereby achieving an increase in sound absorption ratio and an enhancement in strength of the

cellular concrete.

By the experiments, it was determined that an increase in sound absorption ratio is achieved by increasing the
added amount of air voids, thereby increasing the continuous void ratio. When the material had a thickness of 5 cm,
a satisfactory average sound absorption ratio of 70 % was obtained at a continuous void ratio of 40 % or more. An
increase in the thickness of the sound absorbing material resulted in an increase in sound absorption ratio in a super
bass range. The specific gravity of cellular concrete meeting an average sound absorption ratio of 70% was 04 at a
material thickness of 5 cm, and 06 or less at a material thickness of 7cm. The compressive strength of the cellular
concrete having a specific gravity of 0.4 meeting an average sound absorption ratio of 70 % or more was 1.37 Mpa at
a cement fineness of 3,000. This compressive strength was increased to 3.34 Mpa at a cement fineness of 8000.
Accordingly, it was determined that the compressive strength of cellular concrete having continuous voids increases

with a higher cement fineness.

Keywords : cellular concrete, continuous void ratio, sound absorption ratio, cement fineness
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Table 1 Chemical composition and physical
properties of cement types

Chemical composition (%)

Specific Fmeness
Type ravity | (cm¥g) |« 1203 +| CaO NaO +

g cmn /g SIOZ Feog *MgO KZO 503
3000 | 3.15 3180 [204| 89 | 662 | 090 |19
6000 | 3.05 5760 [ 263| 119 | 579 064 |26

8000 3.03 8420 |278| 129 | 561 | 060 |21

Table 2 Properties of admixtures

Type Characteristic corg/é%lr?ent 2523?5

Superpla- Dark brown +
sticizer (Liquid) Polycarbon | 1.05£0.02

Viscosity .

enhancing (Sg]};ggr) Cellulose | 1.06+£0.02
agent

. Dark brown Sodium
Foaming agent (Liquid) carboxilate 1.05£0.02
Table 3 Mixing design
. . W/C Foaming agent
Mix series (%) (CXwt %)
3000-25-7 25 7
3000-35-3 3
3000-35-5 5
3000-35-7 7
35
3000-35-9 9
6000-35-7 7
8000-35-7 7
3000-45-7 45 7
Note) 3000-35-7

|—Foaming agent(C X wt%6)
W/C=35%

Cement fineness 3,000 cm’
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Fig. 2 Measurement of normal absorption coefficients by impedance tube method
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Table 4 Test results
M | Compressive Specific Specimen Absomtion Total Cor;tinuqus
X series | strength : thickness | coefficient | 250Hz | 500Hz | 1000Hz | 2000 Hz | void ratio | void ratio
(Mpa) | BV | “i(em) | (NRC) (%) (%)
3 — — _ _ —
3000-25-7 2.06 055 5 0660 04% 0.719 0.79% 0669 61 42
’7 — - - -
3 034 0092 0201 0.323 0.79
3000-35-3 1118 102 5 0.239 0.096 0.129 0.509 0221 30 9
7 0.352 0.111 0.241 0.865 0.192
3 0459 0.2565 0.340 0.761 0481
3000-35-5 510 082 5 0.544 0.3 0.559 0839 0446 49 19
7 0616 0474 0.9 0493 0.592
3 0531 0180 0434 0837 0674
3000-35-7 177 057 5 0677 0424 0.767 0.844 0674 59 38
7 0.736 0.669 0.863 0610 0801
3 0536 0183 0491 0.818 0653
3000-35-9 1.37 044 5 0636 0.374 0576 0.955 0637 63 45
7 0.751 0626 0.892 0632 0.856
3 0563 0183 0488 0851 0.689
6000-35-7 2.16 036 5 0.702 0.349 0857 0926 0676 66 52
7 0.777 0.6%4 0.866 0666 0882
3 0632 0.287 0613 0.909 0.718
8000-35-7 334 041 5 0.723 0481 0.807 0832 0770 51 3H
7 0.737 0638 0937 0620 074
3 - - - _ _
3000-45-7 157 053 5 0675 0524 0.692 0.831 0651 49 22
’7 - — - — -
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Fig. 11 SEM analysis of continuous cellular concrete
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Table 5 Comparative table with existing research

paper
Sies | cothen | aengen | Spociic
(NRC) (MPa) gravity
3000-35-9 0702 137 044
6000-35-7 0723 216 035
8000-35-7 0675 334 041
Porecell” 0643 147 028
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absorption and frequency

AHERTT Q00 cm/gs AHEE 71EEAgEE %
0%9] &84 YeplHA KS F 2019 ALC ¥57%
= 712391 20 MPaolAH "2l 334 MPag YRl glek

Fig. 12¢] 2 AT 33} Porecelld] 3548 E2E85
v wake] YeERRSIC

Fig. 1214 yehd upe} Zo] FLE5FL £ A9
A¥ gheo] SAHLAA 7)EY] AFAHRTY &

e =4 A0 glon 88 Hi o] 20 %0l
=7 et 3k Porecelld] HEE LY 549
ol 4] 60 %2 A YA ula] 500~2000 Hzoll A A A
2 024% ZA v Qe AeHEARE A 80 %A%
o] & Yehha gtk 2 A¥e] &S Fig 12904
LJEjL}=o] Porecelldl H]8] 10%AE =& o g3l
433 g8 Jehlx ok dadct

.

c

ol o,

Qb o7 ALCE Wil HHe5S F4AA 52
7} 40~60MPa2 kon vd 2 ALgIrt 955t
U Ados F8ade "ol ol 83 ALY
IZager FLade iy dEAErt ddiAde
Z Yo x| S Btk Fig 130 7|&dT<ke] 284
dEAE EAS v dEste] JERRITL

572

4.0

3.5
3.0
2.5
2.0
1.5
1.0
0.5
0.0

Compressive strength (Mp:

3000-35-9 6000-35-7 8000-35-7 Porecell
Sereis

Fig. 13 Compressive strength

o] J¥olN AFAE EAE
7184727 Porecell Bt #A v Sln 59,
AHE Bu% 800 /g AREE A9 453 334
MPag yeht 71E232E9 AeF3ld Ed4ds ¢
&gtk ol BRI 5E4E AT O 4
Aol AmEZY] Z7tet AMEYA7}L vjAst
A2alA) o] FoiA wHEl AJME Fgo] Aol BE

7h SEE Ao Aladnh

4.4 E
B G7e d&33e 2 7)EEIEY FEEA
UXE Ggs AR ez B Ao de dEZ

X
©
o
o
ot
oX,
l A
Y
(o3
o
ol
o~
e

2) F&Ae FAY F7Hs FASYGIN

kot o
i
ful
=
2
ol
dlo
2
do
—n
N
e
ol
d
X
2
ol

(o]

re
|o
il

At

S8 70 %04 WS 7|EZEAEY HF
2 3000 em/g SAHEA], ABRFA 5 emel
ol i A %7 7emoll A 060]5t2 YERgth
%ol wEsle H|F 049) 7|E2aE
AHMEREDE 3000 cm”/ge] A$ 1.37
Mpa oJt}, AJHERTLE 8000 ME 334 MPaz 7}
Hoirh mebs, d4F3e 72he JEEazEY 4%
e AHMERITI} 5445 Zlehe Zos i

ERSTE

3)

!
im o

(o]

=
o

o, X rlo o
ki

4)

ol
dlo
o

e
Hi
ol
HA
e

Ll o
S

{m

=32 (E8tE| =2 M158 45(2003)



Aol 2
8 SIFE IMKESL, “e A b3 2 - R ERw

w d7e daasAd Addie-rasia A YdT BL” HifirEbE, pp433~451.
(RQ5 2001-000-01348-0)2] X Qo Fagxglomn ol 9. 19% KSE, “KS F 432 FYUEEel29 AX2H
Z:”\}E%]HE} /\] /\]?ﬂtﬂ—\ﬂ] ” }\}.D]- ] ‘6]——3?—-‘—%4 gﬁ}

10. AUl A—, PHIF, “BKEAT B IEAMRRE" 2
7 ) - N TEMEIGH GG, Vol18 Nod, 199, pp.

SR 1005~ 1010,
N . - - e I S N o 11 ﬁg—ﬁ “}\O ;1(__%8—] fﬁ%lﬁ}ﬁTi, 1%4
1. [H‘:leﬂfﬁg . ﬁjl:jf‘l‘/-rl_chi 6&{“}{&@2, :/7 U* }‘I%’—i, 12 19% Ksz =1 KS F 2814 J/]_LH]:Hoﬂ /]—ﬂ, Zj% ZH.:‘TEI.
Vol.36, No.3, 19983, pp.19~21. o w7 O T85 S AU Boseln
2. IYAA "G BE . FA) PeHE 199812 =53] ’
= = “ o ELIgR =}
3 89T WA A, VRGNS IR AT R 3 s gwlzaansd dszd WAL A)E
SA7IE, 190 Aol G, F2AEHT =2, Volld Nos,

4 TEF, &4, AT IIEALC)Y] 7]TEA D TA2~T49,
Usiel VIR Pdel IR KMERARL B ) T e mm mO BRGS0 b o

o B KL

iﬁi, 2& 199411 DD259“‘267. - Fo » . <~ 2 _ N Ear4E
G A, W A s APleades Noit o0 misa, R

z—]]Z 1;2 ‘gg}\é\gn’ 199(7L111: l?'_’tﬂ- E,}'::—_.-_ﬁ 11]_:‘5‘;1(:}, t:s_]_' 15. ]"‘?15_]_', E};g_%_ gl’i“’]')\, “Oxi’/—;'\"g“%g‘_ 7x1_}‘___‘? 7]}_“:“_7_5_
TEZIYES] ABYsty, A9E 135(ER A 65), BEY FLEAY BAAT AOIE 7Feareuy
197, 5, ppS2~56, - 3 =83, I2aeEs, uEAAT), A1
6. KT, mEHTE “‘/77\@415%‘«‘7’%}L§3\/7 25(EA ABA), 2000. 11, pp567~57L.
{;Ilzmls&??ﬂ ijlj ;lg SRR, 16. HARM 3 > 7 ) - b THEMR), RIS LERSH
05 TOL UL IBALTD PORECELLEAT#ERL” 1993, pp1 ~64
7. }f./i\\% 'ﬁﬂ"—.y Sl 7\_‘, %E]J( ?&fﬁ VN ﬁﬂ%, “i‘éjkjy 17. 1996 KSZO:‘%]' “KS F 2701 7}1:)17,‘: 71:{ iig}é -S—%
7~ N DK - R, RS 327 - b TR (ALC 22)", Abbgel 2 ga g3
K SCHREs4E, Vol15, No.l, 1993, pp.525~530. ’
2 o

B Q7N E 71EZESY A53FEE TTMIA FLES BoluA AEE ZAA7 ZAH 3L ArE Ao
2 3t

A4, NTAES /A A% > =
M BIEEE 70 %01 4S TSI ek FoA] Ao Zbe= ?ﬂ% °ﬂ*1 52E = L}E‘r A
g 10 %01de wEae 7122329 8% A5 SemelA] 040)8), 7cmolAd 060)8ks Uekith 28w
W0 %014 sz HF 049 71 E2AYES] 457FEE ANELLE 3000 cm/g?] A9 1.37 MPaolu, *1“1‘55’7

an’/gol e 334 MPa2 7159t} wea APEY YFREE AMERLEI} 2852 Zj)gls
Ao g Algdr)

_rg
r&
dp
ol
i
o
A
rr
N
] F
rl—ﬂ

HYUEN : 7IEEaYE, A4TTE, FoE, AdER2E

HESHS AE 7|ZE32ES ESEH0| Hst AT 573



