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Fig. 1  Phenomenon of conduit flow in soil-root interstice
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Research on Rainfall Infiltration into Soil-Root Interstice of

a Well Vegetated Slope

ZHANG Youwei, XU Zemin" , ZHANG Qishu, GUO Lili, ZENG Qiang

(Institute of Civil Engineering, Kunming University of Science and Technology, Kunming, Yunnan 650500, China)

Summary ;: Based on CT original data of soil columns, a three-dimensional distribution pattern of grass roots in well

vegetated slope was reconstructed in this research by Volview software for visual recognition of root formation;

Navier-Stokes equation was applied to build a physical concept model of root-soil interstices, to analyze the lateral

speed of pore flow through interstices of soil; Lattice Boltzmann method was combined with Matlab programming to

realize macroscopic simulation of slope seepage field. In order to investigate the behavior of root-soil interstice

towards rainfall infiltration, several methods were combined to comprehensively examine the application of root-soil

interstices developed in well vegetated slope to infiltration. Results showed that (1) CT scanning technology in

connection with Volview software could be used for acquisition of interior formation of slope grass roots, laying a

solid foundation for study on slope flow; (2) lateral porous flow in root-soil interstices had the maximum velocity at
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the center line, 1.5 times of average speed; (3) As a method based on the fluid discrete particle, Lattice
Boltzmann Method could be well applied to simulation of subsurface flow; (4)The vertical interflow rate inside root-
soil interstices gradually decreased with increases in depth. The seepage in root-soil interstices mainly depended on
the state of connected soil interstices and channels, and flow rate reduced to zero at a depth of about 30cm below.
In this research it found that, by proper combination of the aforesaid methods, the existence of root-soil interstices
in a well vegetated slope considerably contributed to rainfall infiltration and it provided an insight for slope seepage

research.

Key words; Infiltration ; Soil-root interstice ; 3D reconstruction of soil; CT scanning technique; Lattice Boltzmann

Method



