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Characteristics of sound absorption materials by using ecological aggregates
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Abstract Ecological lightweight aggregates were made by using the wastes come from various industrial fields. Wastes
were crushed and pulverized by mills and a certain portions of wastes were mixed and formed by pelletizer like small
beads. The formed lightweight aggregates were finally sintered with 1125°C/15 min conditions by using rotary Kiln,
Lightweight concrete sound absorbers were made of ecological lightweight aggregates K73 (Coal bottom ash 70 wt%:
Dredged soil 30 wt%) and K631 (Clay 60 wt%: Stone sludge 30 wt%: Spent bleaching clay 10 wt%). For the reference,
lightweight concrete sound absorbers made of DL (German made ‘L’ company LWA) were also made under the same
conditions. Sound absorption characteristics were observed and measured according to the kinds of aggregates, water/cement
ratio (W/C=20, 25, and 30 %), and designed pore rates (V =20, 25, and 30 %). The pore rates of the lightweight
concrete sound absorber were turned out to be 5 to 10 % higher than designed ones. Absorption coefficient of the
lightweight concrete sound absorber by using K631 aggregates with W/C =20 % and V =25 % conditions was 0.88 at 1000
and 3150 Hz from the measurement by the impedance tube.
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Table 1
Compositions of ecological aggregates (wt%)

Component

CBA* DS** Clay SS*** SBCH***

Specimen 1.D.

L(Germany) Commercial artificial lightweight aggregates
K73 70 30 - - -
K631 - - 60 30 10

*CBA: Coal bottom ash, **DS: Dredged soil, ***SS: Stone
sludge, ****SBC: Spent bleaching clay
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Fig. 1. Apparatus for measurement of absorption coefficient by
impedance tube.

Table 2
Chemical compositions of raw materials (Wt%)
Igloss  SiO, AlLO; Fe,0;, CaO MgO Na,O K, O TiO, ZrO, P,O; Cr, 0, MnO C

CBA 4.07 45.58 18.60  8.08 2.17  0.78 0.18 0.51 133 0.33 024  0.01 0.05 18.06
DS 4.08 70.71 1438 3.82 0.79 0.18 2.51 270 080 - 003 - - -
Clay 11.03 57.86 19.08 7.07 0.20 1.04 0.09 254 092 - 0.17 - 0.22 -
SS 3.6 66.7 14.9 23 2.0 1.1 3.8 52 0.3 - 0.1 - - -
SBC 484 419 54 1.7 0.3 0.7 03 0.6 0.7 - 0.1 - - -
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Table 3
Physical properties of ecological aggregates

Density in saturated Water Unit weight
surface-dry condition absorption of EA*

Specimen 1.D: (g/em’) (%) (ton/m”)
L(Germany) 1.02 20.8 0.5

K73 1.73 20.8 0.9
K631 1.74 123 1.04
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Table 4

Experimental factors for lightweight concrete sound absorber
Factor Value (%)
W/C* 20, 25, 30
Designed porosity (%) 20, 25,30

*EA: Ecological aggregates

Table 5
Mix proportions of lightweight concrete sound absorber

*W/C = Water to cement ratio

Mix.No. EA  W/C Designed porosity (%) Water (kg/m’) Vp* (L) Cement (kg/m”’) Fine aggregate (kg/m’) Silica fume (%)

L-1 20 125 324 625

L-2 20 25 105 274 529

L-3 30 86 224 433

L-4 20 142 324 570

L-5 L 25 25 120 274 482 485

L-6 30 98 224 394

L-7 20 157 324 524

L-8 30 25 133 274 443

L-9 30 108 224 363

K73-1 20 113 295 569

K732 20 25 94 245 473

K73-3 30 75 195 376

K73-4 20 129 295 519 Cement
K73-5 K73 25 25 107 245 431 873 <01
K73-6 30 85 195 343 ’
K73-7 20 143 295 477

K73-8 30 25 119 245 396

K73-9 30 94 195 315

K631-1 20 85 221 426

K631-2 20 25 66 171 330

Ke631-3 30 46 121 234

K631-4 20 97 221 389

K631-5 K631 25 25 75 171 301 1006

Ke631-6 30 53 121 213

K631-7 20 107 221 357

K631-8 30 25 83 171 277

K631-9 30 58 121 196

*Vp: Cement Paste (Cement + Water + Aggregate + Silica fume)
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Fig. 2. Total porosity and continuous porosity rates of light-
weight concrete sound absorber. (a) L-series, (b) K73-series and
(c) K631-series.
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Fig. 3. Images of lightweight concrete sound absorber specimens. Left-side is up side and right-side is up-side-down images of
the left-side specimens. Specimen numbers are shown in the first inlet.
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Fig. 4. The absorption coefficient of lightweight concrete sound
absorber with different porosity rates (W/C =30 %, V =20, 25,
30 %). (a) L-series, (b) K73-series and (c) K631-series.
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Fig. 5. The absorption coefficient of lightweight concrete sound
absorber with various W/C in K631-series (V=25%, W/C=
20, 25, 30 %).
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