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Progress of study on soil reinforcement mechanisms by root and its expectation

ZHOU Yunyan, CHEN Jianping, WANG Xiaomei

China University of Geosciences, Wuhan 430074, China

Abstract: Based on relevant research results both at home and abroad, the paper described in detail the progress of study on the
mechanism in recent years in plant roots reinforcement soil. Soil reinforcement mechanisms by plant root were introduced
respectively, from two aspects of the hydrological effects and mechanical effects, and the mechanical effects were especially
described from the root enhancement theoretical model, the root-soil interaction and other aspects.

First introduced the root enhanced theory pioneer model of Wu and Waldron model, the paper in many ways demonstrates the
Wu and Waldron model overestimating the enhanced role of the root which assumes all roots through the shear plane under an
increasing load break simultaneously, and described in detail the two latest considering roots progressive failure mechanical models
which proposed by foreign scholars on the basis of the Wu and Waldron model—the Fiber Bundle Model(FBM) and Root Bundle
Model(RBM). The FBM model simulated roots in soils as a bundle of fibers that rupture progressively under an increasing load,
assumed load assigned to each root in the bundle, when the load increased its value more than the tensile strength of a single root
which pulled off, and the sharing load of the root was re-assigned to the remaining intact roots until all the roots pulled off. However,
FBM model did not take into account the combined effects of root diameter distribution, geometry and mechanics, and because in the
model bundle deformation controlled by load instead of displacement, the root bundle force-displacement curve not available past the
maximum force. To remedy some of these issues Schwarz proposed the Root Bundle Model on the basis of FBM model. RBM was a
displacement-controlled fiber bundle model, to estimate the pullout force of root bundles as a function of displacement and the sum
of the single pullout force. Finally, discussed in detail the root pull-out mechanism, and explored the direction of development of
study on soil reinforcement mechanisms by root.
Key words: soil reinforcement by plant roots; mechanical effect; the Fiber Bundle Model; the Root Bundle Model; root-soil

interaction



