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ABSTRACT

This study performed an evaluation of the physical and mechanical properties and sound absorption characteristics
of porous concrete according to the target void ratio and content of the recycled aggregate in order to reduce the
noise generated in roads, railroads, residential areas and downtown areas and effectively utilize the recycled waste
concrete aggregate generated as a byproduct of construction. The test results demonstrated that the difference
between the target void ratio and the actual measured void ratio was less than 1.7% and that the tendency of the
compression strength was to reduce rapidly when the target void ratio and the content of the recycled aggregate
exceeded 25% and D0 %, respectively. In addition, the sound absorption characteristics of the porous concrete using
recycled waste concrete aggregate showed that the NRC was the highest at the target void ratio of 25% and the
content of the recycled aggregate had very little influence on the NRC. Therefore, when considering the compression
strength and the sound absorption characteristics of porous concrete, the proper target void ratio and the content of
the recycled waste concrete aggregate are thought to be 25% and 50 9, respectively
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Table 1 Conditions & variables of experiment

Conditions Variables
W/C(%) 25

Target void ratio(%) 20, 25, 30
Target flow(%) 200

Crushed and recycied agg.

Aggregate gradation : 5~13mm

Recycled aggregate

content(vol.%) 30, 50, 100

Void ratio
compressive strength

Physical & mecha-
Test nical properties

items | Sound absorption | Method of impedance tubes
coefficient method of reverberation room

Table 2 Physical properties of aggregate

. . Water |[Absolute| Unit
Gradation | Density . .

Items (mm) (g/cm’) absorption| volume | weight

£ (%) %) | (kg/m®)

Crushed 255 12 56 | 1482
aggregate

— 5~13

Recycled 934 41 575 | 1402

aggregate

Table 3 Physical properties of admixture

. Density Content of
Admixture | Appearance (g em®) pH solid(%)
. Dark brown
Mighty-150 liquid 1.20 7~9 41~45
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SAA = Ai/Ao, Aisz(X)dx

Y=AX?*+BX?+CX+D (2)

o714, SAA : FEHAE
Ao : ABCD

1o
ofie
L
£
< e
&

Fig. 1 Measurement of absorption coefficient by
impedance tubes
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Table 4 Mix proportions of porous concrete

) ) 3
Mix N Agggzga;e W/C Target void | RA content Unit weight (kg/m’) sp?

I s (%) ratio (%) | (vol.9%) W c CAY RA? (Cx%)
I-1 - 112 448 1389 - 2.24
1-2 20 30 109 438 982 386 2.19
1-3 50 108 433 706 648 2.16
1-4 » 100 104 416 - 1318 2.08
n-1 - 90 360 1389 - 1.80
-2 513 - - 30 87 351 982 386 1.75
-3 50 86 345 706 648 1.72
-4 100 82 328 - 1318 - 1.64
m-1 - 68 272 1389 - 1.36
m-2 20 ] 30 65 263 982 648 1.31
m-3 50 . 64 257 706 648 1.28
m-4 100 60 240 - 1318 1.20

CAY . Crushed aggregate, RA?

. Recycled aggregate, sp?

: Super plasticizer,

1 Series @ Targat void ratio 20%, I Series : Targat void ratio 25%, I Series : Targat void ratio 30%

ORA 0% ORA30%

ORA % ARA100%

Target void ratio(%)
)
(6]

10 15 20 5 0 35 40
Measured void ratiof %)

Fig. 3 Actual measured void ratio by RA contents
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Fig. 4 Compressive strength by RA content &
target void ratio

544

%A thetel AYEA TAES 0% 0%,

100%2 S7H3 w2t d5d=s APSAE Qs
A @ A st AR 41%~160%, 26%~

16.1%, 29 %~ 150% #ashe Aow yestew, A4
A EJE] N%E 2HeUE B FuAst FF]
Felal veith oldd Al AMSA EQEC] F
7kl whel A=A Eﬂi"ﬂ FAE e T4 Z2H
2ol o3 A9 AHMEFC|AE Afole] 2 o) gf

Hoeg A42g) vEos dddEn

HAEIYE
oJale] Zizte] Fyse] diF FL
O A Fig 5 ~ 839 2tk o|% 1%
FFE0] %2 A= 315 ~ 400 :
25%% 7g-ole 400 S0Hz, 5XEF=
Qo= 500 ~ 630 Hz QA ~E71]"F7} e ura
o), BEEIEol 57}%‘?% ANELASFE YR
FAFRGIL AR R BolAE o Rt o)
& Age AR i Fof AFMPe gl Hgow
N&A el §4E Foo wEwde| 248 AYF
SASE Yehle 3 9do] AR oy
o]

=

=)
A
nul

SEEFEYS| == M163 45(2004)



Absorption coefficient

Fig

Absorption coefficient

Fig

el
o
olN
Y
o Mot
r
Jfu
=
—z
=
o
oXx
Bl
rir
=3
5t
g

Ty

f|or
r
offl 1%
ne,
> Jo
3|
ok
4
i
ey
X
B3
o
ik
2
role
finss
iy
o
ofN
N
s
Q(_,

—O— Target void ratio 25%)

—— Target void ratic 20%
o | —&—Target void ratio 30%|

08

06 |-

04

02

0.0 * - s . — -
0 20 50 750 1000 1250 1500
Frequency(Hz)

1750 200

. 5 Absorption coefficient by target void ratio
(RA content 0 %)

1.0

— Target void ratio 2%
—O— Target void ratio 25%
—o— Target void ratio 25%

08

06

0.4

02

0 20 50 70 100 120 150 1750 2000
Frequency (Hz)
. 6 Absorption coefficient by target void ratio
(RA content 30 %)

Ao SRS SRSIE0 UE ZHAZFC|ES] §25Y

Off 2k 37

1.0
—— Target void ratio 20%|
—O— Target void ratic 25%
08 - - | —#— Target void ratio 30%)
1=
Q@
QO
ES 06 |-
Q
8]
C
Qo
B 04
5]
[
g
<
02 |—
00 —L

0 20 & 7 1m0 1%0 100 1A 2w
Frequency (Hz)
Fig. 7 Absorption coefficient by target void ratio
(RA content 50 %,)

10

—O—Target void ratio 26%

—— Target void ratio 20%|
o —&— Target vaid ratio 3%

Absorption coefficient

0.0

100 1250 180 170 200
Frequency (Hz)

0 20 500 )

Fig. 8 Absorption coefficient by target void ratio
(RA content 100 %)

0.8

0 -~

080

- A_

R et

NRC

0% -0-RAG% —O—RA3% |
—0—RA 5% —A—RA100%
0% %% 0%

Target void ratio(%

020

Fig. 9 NRC by RA contents & target void ratio

545



o|& m#ste] W, NRCe= SR FTEC] 0% 8%
T8 H% 7S 052 ~ 056, ZFF
ol 7ol 047 ~ 0499 M= Yeh} &
T80 0% B%E S/ b NRC‘: <7t
1= 43S vehgor) SEFTE 0% 49 5%
ol wste] Fishe Aoz ekt
oj¢} Zol HExF=#E 5% A 7P 5% NRCE
UeRflE o] FENRCY Aol AHEue Fakeel 500
Hz°ﬂ*1 ﬂm—ﬁ&ﬁl*é YERR I, L0 HzA M E T& &
ol njgte] ¢ %%—5*32 YeR7) digels, &

EFFE 0% 30%S) A-FellE NRCY kel 2&
54 2 51~’F°1 315~400 Hz%} 500 ~ 630 Hz Ato)ol
A 4‘41—?35% AGE Uehlol BRE5E 5%l ¥lst
o B4 NRC7} WA e Ao ddEn

Fig. 10& AZa2E ANBAE 488 Telazay
Ee] 20-200H i FEAAEGANE e A
ol olg LAelel ne, BEFIEO DI A
SEHAEL A3~HT7% & % E0] 25 %< 73—?49.1
~505%, EXTTEC 0% B BT ~P4%E U}
R, w}a} FeUHEE Pl
A% R oleld A%e BEFTEC| 7S
N e P e et
SeA7} 28, o1 3 B 5o o0 F 59 o
o]

-
=

rol

r° F

& AqUAZY A - 2nEHE FHo| HYEHIW| W
2 AleHY,

o]} Zo] ZRFTFTES W] 2 NRCY FT294
Fo| Zgo] thE olfE NRCY Z4$ 250Hz, 501z

1(XX)HZ Z(XX)HZ "’] :—ETo 'ZT’J‘}’I‘EHOH q']x_ 1:11:7:“7""]
Aige el Zola, F5UAHES 250 ~ 2000Hz At
olelq ZAE RE Fukr FE5UAS AA @A
g v g Jelly] qEez dhadc b 250 ~
2000Hz Aol VH A FE5eE

ox 3%
off
o
i
huf

rE
)
i
o,
oy
e
O

_0‘111
» N
kil
e,
4
%0,
o

o do ot &

do
ol
>
2
ofd mob ~

546

&0
ORA content 0%
RA content 3%
& HBRAcoNent % ~— ——  —— . |
RA content 100% . _le_lj
— T
R 11T
T 0 - u
(9}
<
Py r — — =
0 : ‘
% % %

Target void ratio(%

Fig. 10 SAA by RA contents & target void ratio
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