
                               Séminaire / Seminar AMAP 
 

UMR « botAnique et bioinforMatique de l’Architecture des Plantes » (AMAP) 
UMR 51 (CIRAD), UMR 5120 (CNRS), UMR 931 (INRAE), UR 2M123 (IRD), UM27 (UM) 

c/o CIRAD – TA A-51/PS2 – Boulevard de la Lironde – 34398 Montpellier Cedex 5 
 

 
 Professor Jiankun Huang works in the development 

and implementation of multi-scale calculation method 
to root reinforcement and ecological disaster 
prevention & mitigation. He has been a faculty member 
of the School of Soil and Water Conservation at Beijing 
Forestry University since 2014. 
 
Email: jiankunhuang@bjfu.edu.cn 
 

30 Jan 2024 

14h00 – 15h00 
Salle 201, Bâtiment PS2, CIRAD-UMR AMAP 
Zoom : https://umontpellier-fr.zoom.us/j/91091343353 

 

Three-dimensional homogenized 
constitutive model of root-soil composites 

presented by 

Prof./Dr. Jiankun Huang 

Key Laboratory of State Forestry Administration on Soil and Water Conservation, Beijing Forestry University, Beijing 

School of Soil and Water Conservation, Beijing Forestry University, Beijing 100083, China. 

 

ABSTRACT: The effectiveness of plant roots in soil reinforcement and landslide protection cannot be overstated, 
as it represents an economic and ecological approach to safeguard slopes and human activities. While researchers 
have recognized the significance of ecological measures in forestry for mitigating natural disasters, the mechanics 
and behavior of rooted soils under complex natural environments are still not fully understood. My research aims 
to study the mechanical properties of rooted soil and establish rigorous and accurate evaluation methods that 
consider root morphologies. This study regards root-soil composites as natural fiber-reinforced composites to 
reflect the reinforcement effect of randomly distributed roots in nature and reveals the influence of complex root 
distributions on the mechanical properties of root-soil composites and the mechanism of root reinforcement. The 
accuracy of the composite calculation method was verified by the geotechnical tests. New methods, technology, 
and materials allowing better predict and evaluate the slope failure mechanism will be discussed and forecasted. 
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