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An Analysis on Soil Physical Enhancement Effects of Root System of Pinus

Tabulae formis and Acer Truncatum Based on Two Models

ZHU Jingi, WANG Yunqgi, WANG Yujie, ZHANG Huilan, LI Yunpeng, LIU Yong
(Beijing Forestry University, Soil and Water Conservation of Beijing Engineering Research Center, Beijing 100083, China)

Abstract: [ Objective]| Analyzing the effects of two common plants’ root system on improving soil shear re-
sistance quantitively in order to provide some theoretical bases for the evaluation of soil enhancement effect of
plant’s root system. [ Methods] Direct shear and two kinds of model (Wu model, the fiber bundle model)
were conducted to compare the shear strengths of root-soil composites with different RAR(root area ratio) of
Pinus tabulae formis and Acer truncatum with that of plain soil. A universal testing machine was used to
measure the root’s pull-out strength and tensile strength. [ Results] (1) Mainly through enhancing soil cohe-
sion, roots could enhance soil shear strength; (2) The relationship between root strength (include tensile
strength and pull-out strength) and root diameter agreed with power funnnction. When root diameter D>2
mm, pull-out strength was less than tensile strength, and vice versa; (3) The Wu model overestimated the
shear strength of root-soil composite at an average of 26. 81% , and the fiber bundle model also overestimated
with an average of 9. 82%. [Conclusion| As comparing to the Wu model, the fiber bundle model is more ac-
curate in describing the effect of root’s soil enhancement.
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