
  

 

 

 
 

Interface behavior of marginal material reinforced with natural geosynthetics 
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Geosynthetics serve as critical 

components enhancing the stability and longevity 
of various engineering applications.Environmental 
awareness being a critical factor contributes to the 
increased recognition of natural geosynthetics 
which has low carbon foot print associates with it. 
(Sebastian et al 2023;Guo et al 2022) 
Conventional earthen material which fail  to meet 
the fulfilling criteria for engineering application 
prompts to think about the use of  locally available 
marginal materials.This paper aims to understand 
the Interface shear strength parameters of 
marginal materials such as dredged marine 
sediment and Laterite soil which are reinforced 
with natural geosynthetics viz.,Flax geotextile, Jute 
geotextile, Coir geotextile.It is crucial to 
comprehend  the interaction mechanism as it 
represents the ability  to resist forces acting 
parallel to the plane of contact before slipping or 
separating when used in earth retaining structures. 
Natural geotextiles are placed in the interface and   
small scale and large-scale direct shear test are 
conducted to arrive at the shear strength 
parameters. Dredged marine sediment mixed with 
different percentage of laterite (0,5,7.5,10% by 
weight) are allowed to shear under different normal 
loads. Variation of interface shear strength 
parameters (Interface shear strength, Interface 
friction angle, Interface Cohesion) were analyzed 
on addition of different percentage of laterite and 
natural geotextiles.The interface friction angle is 
found to be decrease while cohesion value is  
observed to  increase, contributing to the overall 
increment in shear strength value. In large scale 
testing contrary to small scale test results interface 
shear strength was found to be decreasing while 
friction and cohesion value following the same 
pattern. This reduction in shear strength can be 
attributed to the scale effect. Addition of natural 
geosynthetic exhibited  significant improvement in 
interface shear and  among all the natural  
geosynthetics tested, 1600 GSM coir geotextile 
stands out for its superior tensile strength and 
surface roughness boosting shear strength to a 
great extent. Numerical analysis is also  
performed by using PLAXIS 2D software and 
compared the experimental results . 
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