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Figure 7. Particle arrangement distribution. The 
particle angle was calculated by the angle of 
longitudinal direction from the X-axis shown in Figures 
4b and 5b.  

Figure 8. Particle area distribution. The content 
rate of the particles smaller than the specific particle 
area which corresponds to the plotted value in the X-
axis. 

 

 
Figure 9. Triaxial compression test result. The results of the original samples 1 ~ 3, the duplicated samples 
1 ~ 3 and the duplicated and reconstituted samples 1 ~ 3 are shown. The three samples at individual kinds were 
set and tested via exactly the same procedures. The confining stress was isotropically applied at 50kPa by the air 
pressure. The loading rate was 0.1mm/min. The modification for the bedding error was carried out. 
 

Conclusion 

In order to evaluate the effect of the soil structure, i.e., the particle arrangement, on the mechanical 

behavior of soil, we applied the 3D printing technique for soil mechanics and conducted the typical 

triaxial compression test using the natural gravel soil and the 3D printed samples. It is confirmed that 

it can reconstitute the samples that have the same structure as that of the original one. Further, we 

concluded that even though the granular sample could be reconstituted at the same packing density, 

the difference of particle arrangement made the mechanical response vary more widely. 
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