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EXPERIMENTAL DESIGN TO INVESTIGATE THE STRESS-

STRAIN BEHAVIOR OF LOADED FIBER REINFORCED SOIL 

MASS ADJACENT TO RETAINING WALL 

Currently reinforced walls have become a popular type of retaining structures. Metal mesh, vari-
ous natural or synthetic additives can be used as the reinforcement. The main advantages of reinforced 
retaining walls are their fundamental simplicity, ease of construction, economy. In addition to the linear 
reinforcement there is a technology there randomly distributed discrete fiber are introduced into the soil 
- fiber reinforcement. Fibersoil has improved strength characteristics, so one of the prospects of its ap-
plication is to use as backfill of different retaining structures. 

The article presents a plan model and numerical experiments to investigate the stress-strain 
state of soil reinforced with discrete polypropylene fibers adjacent to the retaining wall. Test program 
consisting of four series are developed to evaluate the effect of the following factors: the content of the 
reinforcing fibers, the thickness of the reinforcing layer, the location of the foundation. Each series is 
planned to study the response of one parameter while the other variable parameters are constant. In 
order to evaluate the fiber-reinforced effects the bearing capacity ratio and deformability index are intro-
duced. The method how to prepare the laboratory stand for testing models and the interpretation of the 
results are described in detail. To exclude possible error in results of laboratory tests finite element 
analysis is planned in program PLAXIS 2D. Numerical simulation is similar to the laboratory tests pro-
gram. To interpret the results on full-scale model there are some limitations associated with the scaling 
factors of the experiment. Explanations are given to reduce the influence of some limiting factors, such 
as particle size, material density, the friction effect and etc. 

Keywords: experimental design, retaining walls, fiber reinforcement, numerical modeling, soil 
box testing. 
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