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Plant roots hold soil particles in a web-like structure on natural and
man-made slopes, thus contributing to slope stabilization. On the other hand, plant roots can also
break up hard tillage beds and soften the soil in wastelands and agricultural lands. Both of these
effects are positive/negative reinforcing effects of plant roots on the soil. To estimate and
utilize the reinforcing effects, it is necessary to mechanically predict and evaluate the process of

plant root growth and soil penetration. Through this study, we have developed a mathematical basis
for 2-D and 3-D numerical simulations of the growth process of plant roots of arbitrary shapes under
various soil moisture conditions, initial stress distributions, and boundary conditions.
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