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View of structure View of structure Properties  
of granular material 

Name of material 

Properties  
of granular material 

Name of material 

Bulk volume: 
500 kg/m3 
Grain fraction: 
4–6 mm 
Grain shape: 
oval, regular 

 
 
 
 
 
 
 
 
 
 
 

Polipropylene 

Bulk volume: 
1 kg/m3 
Grain fraction: 
1–5 mm 
Grain shape: 
spherical, regular 

Foamed polystyrene 

Bulk volume: 
450 kg/m3 
Grain fraction: 
3–15 mm 
Grain shape: 
oval, irregular 

 
 
 
 
 
 
 
 
 
 
 
 

Gravelite 

Bulk volume: 
460 kg/m3 
Grain fraction: 
1×2–4 mm 
Grain shape: 
shavings, irregular 

Rubber 

Bulk volume: 
40 kg/m3 
Grain fraction: 
10×20–40 mm 
Grain shape: 
clusters, irregular 

 
 
 
 
 
 
 
 
 
 
 
 

Mineral wool 

Bulk volume: 
1440 kg/m3 
Grain fraction: 
to 1–2 mm 
Grain shape: 
oval, irregular 

High-silica sand 
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Thickness of layer [mm] 
Polypropylene 

10 20 30 40 50 

100 0.036 0.035 0.031 0.038 0.055 

125 0.042 0.039 0.033 0.035 0.064 

160 0.056 0.057 0.054 0.020 0.075 

200 0.053 0.062 0.054 0.056 0.081 

250 0.055 0.062 0.056 0.046 0.095 

315 0.045 0.057 0.055 0.099 0.116 

400 0.052 0.060 0.065 0.101 0.139 

500 0.061 0.072 0.080 0.135 0.199 

630 0.077 0.097 0.106 0.214 0.353 

800 0.105 0.085 0.200 0.372 0.578 

1000 0.168 0.203 0.317 0.731 0.878 

1250 0.198 0.247 0.408 0.898 0.969 

1600 0.241 0.350 0.838 0.897 0.828 

2000 0.289 0.633 0.999 0.710 0.471 

2500 0.284 0.921 0.959 0.412 0.441 

3150 0.483 0.669 0.819 0.181 0.647 

4000 0.467 0.612 0.422 0.747 0.927 

5000 0.860 0.422 0.627 0.965 0.614 

So
un

d 
ab

so
rp

ti
on

 c
oe

ff
ic

ie
nt

  α
f 

Fr
eq

ue
nc

y 
 f

 [
H

z]
 

6300 0.360 0.274 0.972 0.114 0.463 

α�� 0.207 0.261 0.373 0.356 0.421 

Thickness of layer [mm] Foamed  
polystyrene 10 20 30 40 50 

100 0.059 0.029 0.050 0.045 0.039 

125 0.060 0.031 0.050 0.049 0.030 

160 0.100 0.044 0.068 0.067 0.052 

200 0.083 0.041 0.070 0.071 0.039 

250 0.088 0.053 0.066 0.026 0.059 

315 0.081 0.046 0.081 0.111 0.059 

400 0.066 0.065 0.069 0.069 0.057 

500 0.075 0.058 0.086 0.129 0.095 

630 0.093 0.076 0.120 0.173 0.185 

800 0.097 0.096 0.177 0.268 0.325 

1000 0.153 0.197 0.282 0.509 0.586 

1250 0.158 0.215 0.476 0.657 0.852 

1600 0.267 0.330 0.666 0.912 0.768 

2000 0.243 0.514 0.882 0.833 0.521 

2500 0.331 0.735 0.938 0.588 0.445 

3150 0.444 0.889 0.671 0.415 0.424 

4000 0.670 0.816 0.397 0.331 0.543 

5000 0.852 0.458 0.372 0.679 0.681 

So
un

d 
ab

so
rp

tio
n 

co
ef

fi
ci

en
t  

α f
 

Fr
eq

ue
nc

y 
 f

 [
H

z]
 

6300 0.763 0.290 0.774 0.573 0.348 

α�� 0.246 0.262 0.331 0.342 0.321 
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Thickness of layer [mm] 
Gravelite 

10 20 30 40 50 

100 0.033 0.036 0.036 0.054 0.054 

125 0.037 0.043 0.039 0.067 0.077 

160 0.062 0.058 0.064 0.080 0.057 

200 0.056 0.050 0.047 0.113 0.059 

250 0.054 0.066 0.072 0.097 0.039 

315 0.056 0.059 0.073 0.108 0.102 

400 0.054 0.063 0.095 0.125 0.132 

500 0.066 0.079 0.101 0.138 0.185 

630 0.072 0.102 0.122 0.184 0.306 

800 0.121 0.164 0.185 0.238 0.543 

1000 0.168 0.217 0.316 0.643 0.869 

1250 0.214 0.311 0.532 0.973 0.834 

1600 0.341 0.439 0.889 0.857 0.593 

2000 0.291 0.581 0.899 0.879 0.403 

2500 0.440 0.790 0.673 0.479 0.467 

3150 0.402 0.816 0.354 0.398 0.665 

4000 0.732 0.500 0.392 0.905 0.951 

5000 0.814 0.310 0.735 0.786 0.556 

So
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6300 0.485 0.313 0.816 0.423 0.953 

α�� 0.237 0.263 0.339 0.398 0.413 

Thickness of layer [mm] 
Rubber 

10 20 30 40 50 

100 0.028 0.028 0.038 0.030 0.046 

125 0.034 0.039 0.046 0.043 0.073 

160 0.054 0.051 0.069 0.083 0.088 

200 0.060 0.057 0.052 0.077 0.135 

250 0.063 0.058 0.088 0.130 0.194 

315 0.067 0.082 0.115 0.184 0.269 

400 0.070 0.093 0.125 0.271 0.397 

500 0.089 0.116 0.220 0.395 0.586 

630 0.134 0.167 0.454 0.600 0.763 

800 0.185 0.267 0.495 0.717 0.840 

1000 0.284 0.379 0.719 0.861 0.907 

1250 0.425 0.509 0.824 0.875 0.818 

1600 0.592 0.789 0.927 0.831 0.728 

2000 0.556 0.830 0.897 0.750 0.704 

2500 0.422 0.793 0.859 0.735 0.665 

3150 0.395 0.556 0.665 0.691 0.624 

4000 0.187 0.533 0.624 0.686 0.556 

5000 0.533 0.524 0.543 0.680 0.750 

S
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nd
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n 
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t  
α f

 

F
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 [
H

z]
 

6300 0.640 0.528 0.556 0.785 0.850 

α�� 0.254 0.337 0.438 0.496 0.526 
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Thickness of layer [mm] 
Mineral wool 

10 20 30 40 50 

100 0.038 0.043 0.039 0.054 0.079 

125 0.042 0.049 0.049 0.025 0.122 

160 0.032 0.052 0.080 0.087 0.161 

200 0.047 0.052 0.083 0.169 0.232 

250 0.055 0.108 0.116 0.236 0.331 

315 0.059 0.110 0.186 0.358 0.480 

400 0.072 0.137 0.294 0.583 0.651 

500 0.089 0.187 0.401 0.702 0.786 

630 0.135 0.270 0.620 0.801 0.871 

800 0.187 0.360 0.780 0.854 0.839 

1000 0.298 0.595 0.875 0.847 0.886 

1250 0.342 0.640 0.843 0.808 0.782 

1600 0.454 0.614 0.864 0.798 0.706 

2000 0.345 0.635 0.829 0.670 0.617 

2500 0.378 0.634 0.816 0.404 0.357 

3150 0.372 0.345 0.297 0.774 0.717 

4000 0.468 0.493 0.431 0.869 0.830 

5000 0.440 0.665 0.443 0.521 0.505 

So
un

d 
ab

so
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α f
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6300 0.606 0.902 0.592 0.941 0.947 

α�� 0.235 0.363 0.455 0.553 0.574 

Thickness of layer [mm] High-silica  
sand 10 20 30 40 50 

100 0.037 0.032 0.061 0.041 0.067 

125 0.041 0.063 0.079 0.057 0.108 

160 0.021 0.040 0.072 0.084 0.130 

200 0.054 0.071 0.111 0.122 0.190 

250 0.050 0.075 0.122 0.172 0.245 

315 0.077 0.107 0.165 0.220 0.355 

400 0.079 0.133 0.294 0.272 0.385 

500 0.115 0.181 0.319 0.356 0.418 

630 0.192 0.260 0.396 0.471 0.479 

800 0.193 0.312 0.431 0.493 0.495 

1000 0.276 0.369 0.488 0.562 0.550 

1250 0.288 0.460 0.479 0.552 0.509 

1600 0.291 0.623 0.498 0.542 0.515 

2000 0.383 0.699 0.556 0.606 0.547 

2500 0.556 0.732 0.581 0.617 0.564 

3150 0.689 0.614 0.588 0.567 0.583 

4000 0.825 0.590 0.619 0.546 0.575 

5000 0.793 0.570 0.624 0.556 0.593 

So
un

d 
ab

so
rp

tio
n 

co
ef

fi
ci

en
t  

α f
 

Fr
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y 
 f

 [
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z]
 

6300 0.584 0.556 0.600 0.538 0.580 

α�� 0.292 0.341 0.373 0.388 0.415 
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The analysis of experimental test results provides the fol-
lowing essential conclusions that are useful for designers of
noise control:
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In the extended experimental tests sound-absorbing proper-
ties of the selected group of materials (indicated after initial
exploratory tests in 2007 (Sikora 2007)), and consequently
the utility there of in new solutions of wall noise control
elements were proven. The executed tests suggest that con-
sidering the frequency band, in which the greatest sound
absorption occurs, granular materials may be divided
into narrow- and wide-band ones. The first group includes

granular polypropylene, gravelite and foamed polystyrene.
The second includes rubber granulate and quartz sand, sim-
ilarly as for mineral wool „granulate”. Both groups of gran-
ular materials may be applied in practice. Granulates with
narrow-band absorption within the frequency range of 500 Hz
to 2000 Hz may be very useful as extra sound-absorbing
layers in panels – elements of wall acoustic screens, resul-
ting in the increase in single-number quantities Rw [dB]
(single-number quantity for airborne sound insulation of
building elements according to PN-EN ISO 717-1:1999)
and DLR [dB] (single-number quantity of evaluation for air-
borne sound insulation according to PN-EN 1793-2:2001).
The first innovative solutions of acoustic screen panels with
gravelite layers and granular plastics obtained by recycling
are characterised by very good acoustic parameters, which
guarantee competitiveness as compared with acoustic pa-
nels with classic sound-absorbing layers. Quartz sand is es-
pecially used as a sound-absorbing core in sound-insulating
baffles in protections limiting noise sources with very high
acoustic activity. The author rests great hopes with rubber
granulates, especially that they are obtained from produc-
tion waste and used rubber products. They may be found in
a form of granulates, but also as plates from laminated rub-
ber granulate. This type of rubber layers may be applied in
elements of wall noise protections, resulting in the in-
creased of acoustic insulation.

�"#$%&��'��(�$)*

The paper was made as a part of statutory research of the
Department of Mechanics and Vibroacoustics at the Uni-
versity of Science and Technology (AGH) for the years
2010–2013, research task No. 6: “New material solutions
of laminated baffles in designing vibroacoustic protections
of machines and devices”.
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