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Study on Mechanical Properties of Waste Glass Powder Concrete

LI Song', JIAO Chujie'", GAN Yuanchi®
(1.School of Civil Eng., Guangzhou Univ., Guangzhou 510006, China; 2.School of Civil Eng., Univ. of South China, Hengyang 421001, China)
Abstract: In order to realize the recycling of municipal solid waste glass, the various strengths and deformation indexes of C30 and C50 strength
grades waste glass powder concrete (WGPC) were studied according to the standard test method by replacing cement with waste glass powder in
different dosages. It showed that when the amount of waste glass powder was between 25%~ 30%, the decrease in compressive strength of
C30WGPC was the largest, reaching 21.7%. The replacement of cement by C30 WGPC could be within 0~25% and the optimal blending amount
of C50 WGPC could be greater than 25%. The waste glass powder incorporation improved the concrete brittleness and the concrete brittleness
would increase with the strength grade increasing. The relationship between axial compression strength and cubic compressive strength of
C50WGPC could be used to approximately calculate by the conversion of ordinary concrete. In addition, the WGPC elastic modulus formula was
suitable for calculating the ordinary concrete elastic modulus and the Poisson ratio of WGPC was not much different from the ordinary concrete.
The test results show that the waste glass powder can be used to test the concrete with higher strength grade and provide the basic parameters for
the WGPC engineering application.
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Tab.1 Proportion of WGPC

TR 252 WS  IRBERBE% RPN /ke 7Kif/kg W ¥/kg ¥ /kg 7K/kg
S00 0 0 31.23 64.33 118.64 16.49

S10 10 3.12 28.11 64.33 118.64 16.49

S15 15 4.68 26.55 64.33 118.64 16.49

<0 S20 20 6.25 24.98 64.33 118.64 16.49
S25 25 7.81 23.42 64.33 118.64 16.49

S30 30 9.37 21.86 64.33 118.64 16.49

SS00 0 0 48.58 50.80 117.53 16.63

SS10 10 4.86 43.72 50.80 117.53 16.63

50 Ss15 15 7.29 41.29 50.80 117.53 16.63
$S20 20 9.72 38.86 50.80 117.53 16.63

SS25 25 12.15 36.43 50.80 117.53 16.63

SS30 30 14.57 34.01 50.80 117.53 16.63
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Tab.2 Calculated values and measured values of fo,/feu00 of WGPC

ETRs faMPa fofoile flafile  f/MPa F, f/MPa  fufal  fo/MPa forfal v E/MPa
S00 32.00 1.00 1.00 32.00 1.00 3.03 1/10.5 24.64 0.770 2232 27 980
S10 30.70 0.96 0.95 30.39 1.01 2.98 1/10.3 21.95 0.715 2179 27525
S15 28.69 0.90 0.90 28.69 1.00 2.98 1/9.63 20.94 0.730 2157 26 876
S20 26.77 0.84 0.85 27.04 0.99 2.95 1/9.07 18.74 0.700 2169 26 538
S25 25.54 0.80 0.77 24.56 1.04 2.92 1/8.75 19.03 0.745 2108 26 020
S30 20.00 0.63 0.69 21.98 0.91 2.83 1/7.09 14.26 0.713 2 096 24519
SS00 48.13 1.00 1.00 48.13 1.00 5.15 1/9.34 37.35 0.776 2 096 34471
SS10 46.63 0.97 0.95 45.72 1.02 5.12 1/9.11 36.84 0.790 2091 33980
SS15 43.37 0.90 0.90 43.37 1.00 5.03 1/8.62 33.74 0.778 1 906 33593
$S20 40.60 0.84 0.85 41.01 0.99 4.89 1/8.30 31.26 0.770 1 805 33 066
S$S25 37.28 0.77 0.77 37.28 1.00 4.84 1/7.70 29.45 0.790 1906 32 894
SS30 35.97 0.75 0.69 33.00 1.09 4.82 1/7.46 28.13 0.782 2012 32 484
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Fig. 4 Relationship between axial compressive strength

and cubic compressive strength
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Tab.3 Comparison of calculated values and test values
f{/MPa fMPa
Wi fMPa SRR T T R sty A || W MR MR TS R e ) A
S00 32.00 24.64 23.6 21.3 253 25.6 SS00  48.13 37.35 37.3 27.4 38.8 385
S10 30.70 21.95 22.6 20.6 24.2 24.5 SS10  46.63 36.84 36.2 27.0 37.5 37.3
S15 28.69 20.94 20.9 19.6 22.5 229 SS15  43.37 33.74 33.7 26.0 34.8 34.7
S20 26.77 18.74 19.4 18.6 20.9 21.4 SS20  40.60 31.26 31.5 24.9 32.5 325
S25 25.54 19.03 18.5 17.9 19.8 20.4 SS25  37.28 29.45 29.0 23.6 29.7 29.8
S30 20.00 14.26 14.0 14.7 15.2 16.0 SS30  35.97 28.13 28.0 23.0 28.6 28.8
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