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Study on Laterally Confined Compression Test of Rubber-Sand Mixtures

Zhang Yongfu, Liu Fangcheng, Yue Hongtao, Gan Lin
(' School of Civil Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract : Conducted a series of laterally confined compression tests on rubber-sand mixtures of 7 different rubber
mass fractions, in which considering the impact of 12 levels vertical pressure on the compression properties of the mixtures.
Results of the tests indicate that: 1) The springback, the elastic-plastic strain and the total strain of rubber-sand mixtures
increase with the increment of rubber mass fractions. When vertical pressure are the same, the cumulative settlement, the
void ratio and the compression coefficients of rubber-sand mixtures increase with the increment of rubber mass fractions.
When rubber mass fractions are the same, the cumulative settlement, the density and the compression modulus of rubber-
sand mixtures increase with the vertical pressure increment, and its plastic strains are larger than its elastic strains. These
change characteristics of rubber-sand mixtures are more obvious than that of pure sand particles and are less distinct than
that of pure rubber particles. 2) The e-log(p) curves of the pure sand particles and the rubber-sand mixtures of 10% rubber
mass fraction have the characteristics of linear regression, and their linear fitting slopes are small and close. The e-log(p)
curves of the pure rubber particles and the rubber-sand mixtures of 20% to 50% rubber mass fraction approximate linear
characteristics, and their linear fitting slopes increase with the increment of rubber mass fractions. The subsection slope of

e-log(p) curves increase with the vertical stress logarithm value increasing when rubber mass fractions are the same. 3) The
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compression coefficient-vertical stress section curves of the pure rubber particles and rubber-sand mixtures exhibit nonlin-

ear characteristics, it is more and more obvious with the rubber mass fraction increasing. 4) Compression modulous of the

same vertical stress sections decays with rubber mass fractions increasing, and the greater the vertical stress section, the

more obvious the attenuation.

Keywords : rubber-sand mixtures; laterally confined compression tests; compression properties
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Table 1 The physical properties of sand and rubber Table 3 The control parameters of the samples
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Table 4 The actual initial parameters of samples with

different rubber mass fractions

% bW BB

12.5 0.001 0.003 0.008 0.018 0.023 0.055 0.061
25 0.020 0.051 0.092 0.250 0.372 0.530 0.918
50 0.052 0.156 0.308 0.595 0.774 1.103 1.989
100 0.098 0.317 0.548 0.921 1.306 1.857 3.399
200 0.166 0.497 0.895 1.384 1.941 2.710 5.053
300 0.212 0.620 1.135 1.695 2.365 3.269 6.064
400 0.249 0.716 1.288 1.929 2.697 3.675 6.767
800 0.358 0.965 1.672 2.495 3.512 4.689 8.323
400 0.289 0.835 1.454 2.128 3.067 4.125 7.102
200 0.254 0.789 1.218 1.887 2.689 3.727 6.119
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10 0.01 2.01 1.567 66.88 Table 6 The rebound values and vertical strains of
20 0.03 2.03 1.366 70.87 . . .
samples with different rubber mass fractions
30 0.07 2.07 1.209 68.93 .
40 0.08 208 1.056 65.32 under different loads
50  0.17 2.17 0.946 58.38 o A
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samples with different rubber mass fractions
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Table 7 The actual density of samples with different rubber

mass fractions under different loads g/cm’

18 ] 1, ) PR 5T 53 B w/ %
p/kPa 0 10 20 30 40 50 100
0 1.782 1.567 1.366 1.209 1.056 0.946 0.592
12.5 1.782 1.567 1.366 1.210 1.057 0.948 0.593
25 1.784 1.571 1.372 1.223 1.075 0.969 0.611
50 1.787 1.579 1.387 1.244 1.097 0.996 0.635
100 1.791 1.592 1.403 1.265 1.127 1.034 0.669
200 1.797 1.607 1.428 1.295 1.164 1.081 0.714
300 1.801 1.617 1.446 1.316 1.191 1.113 0.745
400 1.804 1.625 1.458 1.333 1.213 1.138 0.768
800 1.814 1.646 1.488 1.374 1.270 1.206 0.824
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Table 8 The actual relative density of samples with different

rubber mass fractions under different loads %
5 1 137 73 QBB 1t 53 B w/ %

p/kPa 0 10 20 30 40 50 100
0 70.37 66.30 70.00 68.67 64.26 57.22 32.03
12.5 70.39 66.34 70.10 68.88 64.56 57.86 32.39
25 70.67 67.11 71.20 71.57 69.01 63.35 37.46
50 71.14 68.80 74.02 75.57 74.14 69.97 43.79
100 71.82 71.38 77.15 79.35 80.93 78.69 52.12
200 72.83 74.27 81.67 84.73 88.04 88.55 61.90
300 73.51 76.25 84.80 88.34 92.45 93.02 67.87
400 74.06 77.79 86.80 91.05 93.69 94.71 72.03
800 75.67 81.78 91.81 95.62 96.09 97.43 81.22
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samples with different rubber mass fractions
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Fig. 7 The actual relative density-vertical stress curves of

samples with different rubber mass fractions
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Table 9 The void ratio of samples with different rubber mass

fractions under different p

B gy BB B w/ %

p/kPa 0 10 20 30 40 50 100

0 0.4551 0.5618 0.6891 0.7983 0.9226 1.0022 1.0508
12.5 0.4550 0.5616 0.6884 0.7968 0.9205 0.9949 1.0466
25 0.4536 0.5578 0.6814 0.7766 0.8882 0.9512 0.9870
50 0.4513 0.5497 0.6634 0.7467 0.8511 0.8983 0.9126
100 0.4480 0.5372 0.6435 0.7183 0.8019 0.8288 0.8145
200 0.4430 0.5230 0.6146 0.6781 0.7432 0.7502 0.6996
300 0.4397 0.5136 0.5946 0.6511 0.7040 0.6987 0.6293
400 0.4370 0.5062 0.5819 0.6308 0.6733 0.6613 0.5804
800 0.4291 0.4868 0.5499 0.5816 0.5980 0.5678 0.4722
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Fig. 8 The e—p curves of

samples with different rubber mass fractions
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Fig. 9 The e-log(p) curves of samples with
different rubber mass fractions
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Table 10 The regression equations of e~log(p) curves of

samples with different rubber mass fractions

.
I % Y Epy R?

0 e=0.474-0.014*log(p) 0.93

10 e=0.615-0.042*log(p) 0.96

20 =0.789-0.079*log(p) 0.96

30 ¢=0.942-0.119*log(p) 0.98

40 e=1.138-0.178*log(p) 0.97

50 e=1.283-0.238*log(p) 0.98

100 e=1.440-0.327*log(p) 0.99
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Table 11

samples with different rubber mass fractions

The compression coefficients of

under different p sections MPa™
U i )i f P T B AR B w/ %
B /kPa 0 10 20 30 40 50 100

12.5~25 0.111 0.298 0.559 1.612 2.581 3.502 4.766
25~50 0.093 0.326 0.719 1.199 1.486 2.112 2.978
50~100 0.067 0.250 0.399 0.566 0.983 1.390 1.960

100~200 0.049 0.140 0.289 0.402 0.587 0.786 1.150

200~300 0.033 0.096 0.200 0.270 0.392 0.515 0.703

300~400 0.027 0.075 0.127 0.203 0.307 0.374 0.489

400~800 0.020 0.048 0.080 0.123 0.188 0.234 0.270
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Fig. 11
different rubber mass fractions
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Table 12 The compression modulus of samples with

different rubber mass fractions under

different p sections MPa
B[] ;S RIS S5 4 53 B w/ %
B /kPa 0 10 20 30 40 50 100
12.5~25 13.16 5.23 3.02 1.11 0.74 0.57 0.43

25~50 15.61 4.77 2.34 1.48 1.27 092 0.67

50~100 21.68 6.19 4.17 3.08 1.88 1.37 0.98
100~200 29.27 10.99 5.69 4.27 3.07 232 1.58
200~300 43.12 1594 8.09 6.21 4.45 3.40 248
300~400 42.10 20.29 12.53 8.12 5.55 4.54 3.33
400~800 79.76 31.14 19.80 13.27 8.88 7.11 5.84
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Fig. 13 The E ~p curves of samples with

different rubber mass fractions
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Table 13 The E~w exponential fitting regression equations

of samples under different p sections

W) N J1 B /kPa & 8l 19 5 R?

12.5~25 E=12.65%xp(-w/11.0)+0.45  0.995

25~50 E=14.57*exp(-w/7.66)+1.01  0.997
50~100 E=19.76*exp(-w/7.35)+1.83  0.984
100~200 E=26.78%exp(-w/9.24)+2.39  0.995
200~300 E=39.42%exp(-w/9.00)+3.57  0.996
300~400 E=38.02%exp(-w/12.86)+3.82  0.997
400~800 E=T71.66%exp(-w /9.97)+7.55  0.992
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