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Consolidated Undrained Shear Test of Polypropylene Fiber Reinforced
Rubber Sand
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Abstract: Considering the low bearing capacity and large deformation of rubber sand as backfill material, a method
involving the addition of polypropylene fibers (PPF) to rubber sand was employed to enhance its mechanical
performance. A semi-dry mixing method for preparing polypropylene PPF reinforced rubber sand was proposed.
Through 48 sets of consolidated undrained shear tests on PPF reinforced rubber sand, ordinary rubber sand, and
pure sand samples, the influence of parameters such as PPF content and rubber content on the main mechanical
deformation characteristics of PPF reinforced rubber sand was investigated. The results indicate that PPF fibers have
a relatively small impact on the elastic modulus of rubber sand. PPF reinforced rubber sand exhibits a characteristic
failure pattern of initial shear contraction followed by shear dilation, with a strain-hardening relationship between
shear stress and axial strain. PPF fibers effectively enhance the internal friction angle and cohesion of rubber sand.
The improvement in the failure shear stress of PPF reinforced rubber sand is significant with a maximum increase
of up to three times.
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Fig.1 E, of PPF reinforced rubber sand
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Table 3 Suggested values of fitted parameters for PPF reinforced rubber sand under different conditions

E,/MPa
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0, =50 kPa 0,=100 kPa 0, =200 kPa
0 0 50. 94 83.46 119.77 802. 74 0.59
0 26.71 39.46 62.06
0.6 25.85 38.06 62.11
10 0.9 26.01 38.41 61.00 391.47 0. 64
1.2 25.40 37.81 60. 06
1.5 24.98 37.86 61.07
0 20.51 30.72 51.78
0.6 18.20 29.42 49.68
20 0.9 19. 30 28.94 50. 26 298. 05 0.73
1.2 18. 26 27.96 48.98
1.5 16.85 28.00 47.69
0 15.27 25.23 43.21
0.6 14.68 24.73 41.25
30 0.9 14.11 22.65 42.11 245.06 0.77
1.2 14.57 23.57 40.93
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Fig.2 A of pure sand and PPF reinforced rubber sand
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