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Numerical study on horizontal deformation of waste tire retaining wall
considering effects of tire dimension
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Abstract: In order to recycle waste tires, the tire wall structure, which consists of waste tire, backfill and foundation, is
proposed to replace the traditional reinforced concrete face retaining wall. However, there is little research on the waste
tire wall. In order to rationalize the application of waste tire wall structure in retaining engineering, the numerical model
of waste tire retaining wall structure was established by FLACSP, The solid elements were used to simulate the waste tires,
and the interfaces between tires and backfill were considered. The effects of section width and tire radius on the
horizontal deformation of waste tire retaining wall were analyzed, and the reasonable ranges of values for influence
factors were put forward. This study can provide basis for the design and application of waste tire retaining walls.
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Fig. 2 Three-dimensional model of waste tire retaining wall
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Tab.1 Material parameters of waste tire retaining wall

AR EPa  BIYIRIE/Pa HE/(kg/m®) KB Ji/Pa WEEEfMI©  HidisafE/Pa JEEIm

LzifE) 1.96x10° 7.52x108 1250 1.5%10° 45 2106 0.02
[Ep=g 2.38x107 1.63%107 1850 1104 35 1103 —

FEAih 1.52x1010 1.28x10%0 2385 1.2010%0 55 1.78106 —

Hh I 4.94%107 3.25x107 2 400 3.5%10* 37 5.6%10° —
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Tab. 2 Parameters of interfaces
FEfbm D1 W /(N/m) ¥ NI I(N/m) PEPESAI© Hi 5% J1/Pa
e 5 EERL 4555107 455107 29 8x10?

JLfiti 5 1k 9.27x107 9.27x107 29.6 2.8%10*
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Fig. 4 Horizontal deformation of waste tire retaining wall versus tire radius under different external loads
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