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Fig. 2 Calculation model of the slope
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Tab. 1 SWCC parameters of bare soil and root-soil composites
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Tab. 2  Shear strength parameters of bare soil and root-soil composites
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2R 15.0 25.0 15.0 -2 EK-3 22.0 25.4 15.0
-T2 A1 28.0 26.5 15.0 R- 2 Ek-4 19.5 25.1 15.0
MR-+ 5 A2 24.4 25.9 15.0
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Fig. 4 Changes in volumetric water content at the monitoring section of bare soil slope under different rainfall intensities
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Fig. 5 Changes in volumetric water content at the monitoring section of vegetated slope under different rainfall intensities
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Numerical simulation of seepage and stability in root-soil composite slopes

LIU Ran', ZHOU Cheng', CHEN Yuan', ZHONG Qiming?, HE Ning?

(1. State Key Laboratory of Hydraulics and Mountain River Engineering, Sichuan University, Chengdu 610065, China; 2. Nanjing
Hydraulic Research Institute, Nanjing 210029, China)

Abstract: The mechanical effects of root systems in vegetative bank protection can significantly enhance the shallow
stability of slopes. However, research on how changes in hydraulic and mechanical effects of roots under conditions
such as rainfall and water level fluctuations impact shallow slope stability is limited. This study employs numerical
analysis methods to simulate the hydraulic effects of root-soil composites on slope seepage fields during transitions
from unsaturated to saturated states (rainfall conditions and rising water levels) and from saturated to unsaturated states
(falling water levels). Additionally, the influence of root-soil composites on shallow slope stability under different
hydraulic characteristics is analyzed. The simulation results indicate that: (1) Within the three specified rainfall
intensities, the preferential infiltration effect of root-soil composites is positively correlated with rainfall intensity and
duration, while the drainage effect is negatively correlated with both. Under prolonged light rainfall or short-duration
heavy rainfall, the negative impact of the hydraulic effects of root-soil composites predominates due to the increased
depth of rainfall influence. (2) Under falling water levels, the drainage effect of root-soil composites exhibits a lag, with
mechanical effects remaining dominant; under rising water levels, the infiltration effect of root-soil composites
strengthens with increasing water level rise rates, gradually overshadowing the mechanical effects. These findings
provide valuable insights for the application of vegetative bank protection engineering. Even when using ecological

vegetative bank protection, it is essential to enhance surface and subsurface drainage measures.

Key words: root-soil composite; preferential flow; rainfall influence depth; water level changes; unsaturated soil



	1 根-土复合体模拟方法
	1.1 水力效应模拟
	1.2 力学效应模拟

	2 岸坡计算模型及参数选取
	2.1 计算模型与边界条件
	2.2 岸坡裸土及根-土复合体参数选取
	2.2.1 水力特征参数选取 　SEEP/W模块基本渗流方程为：
	2.2.2 抗剪强度参数选取

	2.3 计算工况

	3 降雨工况下的计算结果及分析
	3.1 根-土复合体岸坡降雨影响深度和渗流场分析
	3.2 根-土复合体岸坡浅层稳定性分析

	4 水位升降工况下的计算结果及分析
	4.1 根-土复合体岸坡渗流场分析
	4.1.1 水位下降工况
	4.1.2 水位上升工况

	4.2 根-土复合体岸坡浅层稳定性分析

	5 根-土复合体参数敏感性分析
	6 结　语
	参考文献

