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Technical development to further improve the 

seismic performance of geosynthetic reinforced 
soil walls is ongoing. One promising development 
is the use of seismic isolation technology, a 
relatively unexplored area. This paper introduces 
the innovative concept of reinforced soil walls with 
geosynthetic seismic isolation (Miyata 2024).  

Fig. 1 shows our proposal. A mechanically 
stabilized earth (MSE) wall is constructed on a 
foundation with geosynthetic seismic isolation. Fig. 
2 shows an example of geosynthetic material used 
to perform the isolation function. This product is 
made of a polyolefin elastomer and has a 
three-dimensional braided structure. This is called 
a "geopad” and has recently appeared as a 
vibration-reducing material in civil engineering 
applications. This product has a three-dimensional 
shape; it is expected to have high friction with the 
soil, which not only reduces the seismic force from 
the base foundation but also provides horizontal 
resistance of the reinforced soil wall against 
external forces. 

This paper outlines the proposed MSE wall 
technology with the geosynthetic isolation concept 
and shows the results of laboratory tests 
conducted to investigate the seismic isolation 
properties of the selected geopad product.  Fig. 3 
shows a schematic of the test apparatus. The 
active plate above the sample was subjected to 
sinusoidal vibration, and the acceleration 
transmitted to the passive plate supporting the 
sample was measured. The samples tested were a 
natural rubber sheet, a single layer of geopad, and 
a double layer of geopad. In a series of tests, the 
frequency of the input vibration was varied from 5 
Hz to 80 Hz. The paper concludes with the 
following key points:  
1) The proposed MSW wall technology with 
seismic isolation has the potential to significantly 
reduce both the inertial force and the 
reinforcement load and thus offers a promising 
solution to improve the seismic performance of 
MSE wall structures. 
2) The laboratory model test results clearly 
demonstrate the better seismic performance of a 
double layer of geopad compared to a single layer. 
 

 

Fig. 1. Concept of a geosynthetic MSE wall with a seismic 
isolation layer. 

 

Fig. 2. Geopad sample. 

 

Fig. 3. Laboratory apparatus for geopad seismic isolation 
testing. 
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