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ABSTRACT

In this project, a composite-sound absorber produced from conventional concrete mixed with
scrap rubber tire was studied. Two particle sizes of scrap rubber tire: No.7 (diameter 2.79 mm) and
No.20 (diameter 0.83 mm) were used to replace sand at the ratio of 10, 20 and 30% by weight. The
physical and mechanical properties as well as sound absorption coefficient of rubber-concrete
composite were evaluated. It was found that the density, compressive strength and tensile strength of
rubber-concrete composite decreased with increasing amount of scrap rubber tire. For sound
absorption coefficient, rubber-concrete composite can absorb sound better than conventional concrete
at a frequency of 1,000 Hz. In addition, sound absorption coefficient increased with 'mcreasing.
amount of scrap rubber. A composite-sound absorber containing 20 wt% of rubber No. 7 has a
compressive strength of 13.8 MPa and 23% noise reduction which makes it suitable for the
applications that require low compressive strength, whereas a composite-sound absorber containing
10 wt% of rubber No. 7 provides higher compressive strength bf 21.7 MPa with lower noise reduction
of 18%. The calculated cost of 1 m’ rubber-concrete composite containing 10 wt% and 20 wt%
rubber No. 7 were found to be 3,300 and 4,600 Bath, respectively, as compared to 3,000 Baht per

3 .
1 m for conventional concrete.
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PC 14
7CR10 9.5
7CR20 9
7CR30 3
20CR10 5.5
20CR20 5
20CR30 2
720CR10 4
720CR20 3
720CR30 2
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Specimen | Code Cross Height Ultimate Compressive Average
No. Sectional Area (cm) Load Strength Compressive Strength
(em) (kN) (MPa) (MPa)
1 177.66 29.90 490 27.6
PC
2 178.37 29.70 700 39.2
3 180.98 29.70 550 304 324
7CR10 1 - 181.46 30.20 370 204
h 2 181.46 30.00 400 220
3 180.03 30.00 410 22.8 217
TCR20 1 181.70 29.90 240 13.2
2 176.48 29.90 250 14.2
3 177.66 30.00 250 14.0 13.8
7CR30 1 177.19 30.10 190 10.7
2 180.98 30.00 170 94
3 178.13 30.20 170 9.5 9.9
20CR10 1 177.19 29.90 300 16.9
2 177.66 30.00 270 15.2
3 180.50 30.20 270 15.0 15.7
20CR20 1 180.03 29.80 140 7.8
2 179.55 29.90 120 6.7
3 178.84 30.00 170 9.5 8.0
20CR30 1 177.66 29.90 60 34
2 179.32 30.10 40 22
3 180.03 30.00 50 28 2.8
720CR10 1 179.55 30.00 360 20.1
2 179.08 29.90 340 19.0
3 180.74 29.90 330 18.3 19.1
720CR20 1 179.32 29.90 160 8.9
2 17437 29.90 190 10.9
3 180.50 30.00 180 10.0 9.9
720CR30 1 178.20 30.1 90 5.1
2 180.82 30.0 100 5.5
3 17679 13012 90 5.1 5.2
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Specimen | Code Cross Height Ultimate Tenslle Average
No. Sectional Area (cm) Load Strength Tensile Strength
(cm) (kN) (MPa) (MPa)
1 175.07 29.90 220 31
PC
2 178.84 30.20 310 43
3 179.08 29.80 240 34 3.6
TCR10 1 180.50 30.00 160 2.2
2 182.65 29.80 140 20
3 181.46 29.60 190 2.7 23
7CR20 1 180.03 29.80 120 1.7
2 176.71 29.80 . 130 1.9
3 184.09 30.00 108 1.5 1.7
TCR30 1 179.79 30.00 95 13
2 179.08 30.40 94 1.3
3 180.27 30.40 97 14 1.3
20CR10 1 180.27 29.80 150 2.1
2 176.24 30.30 164 23
3 178.13 29.90 164 23 22
20CR20 1 180.98 29.90 78 1.1
2 179.55 30.10 50 0.7
3 182.65 29.90 82 1.2 1.0
20CR30 1 179.32 30.20 35 0.5
2 178.60 29.30 30 04
3 17742 30.10 40 0.6 0.5
720CR 10 1 182.41 30.00 158 2.2
2 177.89 30.20 162 23
3 178.60 29.90 167 23 23
T20CR20 1 181.70 30.00 102 1.4
2 180.27 29.80 92 13
3 178.37 30.00 96 1.3 14
720CR30 I 177.49 29.9 75 1.1
2 182.01 30.1 70 1.0
3 179.15 30.0 60 0.8 1.0
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Type of Number of Example Avg.
Concrete 1 2 3 4 5 6 Density
kg /m’
PC 2,334 2,326 2,307 2,403 2,348 2,365 2,347
7 CR10 2,139 2,179 2,181 2,168 2,150 2,193 2,198
7 CR20 2,025 2,104 2,064 2,069 2,096 1,999 2,059
7 CR30 1,988 1,930 1,982 1,973 1,973 1,960 1,967
20 CR10 2,159 2,156 2,093 2,131 2,176 2,159 2,146
20 CR20 1,931 1,954 1,916 1,939 1,932 1,939 1,935
20 CR30 1,867 1,895 1,909 1,882 1,857 1,908 1,886
720 CR10 2,139 2,157 2,139 2,109 2,152 2,161 2,143
720 CR20 2,003 2,075 2,002 1,972 2,014 2,031 2,055
720 CR30 1,976 1,932 1,997 1,986 1,918 1,982 1,965
mneh .4 mdudszdnsmagasuies
Type of Frequency 125 Hz Frequency 250 Hz Frequency 500 Hz Frequency 1,000 Hz
Concrete | nfaii1 | afiit2 | afafi3 | afaii 1 Aﬂs"’qﬁ 2| nfeits | ndait1 | ndeit2 | ndeits | ndeit1 | afait2 | adadis
PC 12.0 12.5 11.0 7.5 8.0 8.0 11.0 11.5 14.0 26.0 280 27.5
7CR10 13.5 115 13.0 7.0 7.0 8.5 12.5 11.5 14.0 40.0 40.0 42.0
7CR20 13.0 13.0 13.0 8.0 8.0 9.0 16.0 18.5 16.0 53.0 54.0 51.0
20CR10 11.5 12.0 12.5 7.0 7.5 7.0 11.5 14.0 12.0 31.0 32.0 315
20CR20 15.0 12.5 12.5 9.0 8.0 8.0 16.0 15.0 15.0 48.0 46.0 49.0
720CR10 11.5 12.0 13.5 7.0 7.0 8.0 11.5 11.0 12.0 43.0 38.0 37.0
720CR20 13.0 125 11.0 8.0 8.0 8.0 13.5 14.0 13.0 44.0 39.0 48.0
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Type of
Noise Reduction Coefficient (NRC)

Concrete
PC 15
7CR10 18
7CR20 23
20CR10 16
20CR20 21
720CR10 18
720CR20 19
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