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Abstract: 

In recent years, lunar exploration has been gradually classified as higher priority among other space 

exploration programs in various countries. In particular, manned or unmanned landing exploration on 

the moon requires evaluating physical and mechanical properties of lunar surface soils in advance. 

Although their grain properties are roughly available from NASA database on Apollo project and the 

related works, our knowledge on their mechanical properties is quite limited. In such circumstances, 

micro geomechanics approach which relates soil grain properties to bulk mechanical properties plays 

a very important role. We have explored so far the microscopic observation of Apollo retrieved 

samples, image-based numerical simulation using Discrete Element Method, and some 

micromechanical tests of lunar soil simulant, FJS-1 [1-4]. In this presentation, we integrate our current 

knowledge to derive new insights and future perspective on the lunar soil micromechanics. 

 

References: 

[1] Matsushima, T., Katagiri, J., Uesugi, K., Tsuchiyama, A., Nakano, T.: 3-D Shape Characterization 

and Image-based DEM simulation of Lunar soil simulant, FJS-1, Journal of Aerospace Engineering, 

ASCE, 22,1,pp.15-23, 2009.1. 

[2] Tsuchiyama, A., Uesugi, M., Matsushima, T., Michikami, T., Kadono, T., Nakamura, T., Uesugi, 

K., Nakano, T., Sandford, S.A., Noguchi, R., Matsumoto, T., Matsuno, J., Nagano, T., Imai, Y., 

Takeuchi, a., Suzuki, Y., Ogami, T., Katagiri, J., Ebihara, M., Ireland, T.R., Kitajima, F., Nagao, K., 

Naraoka, H., Noguchi, T., Okazaki, R., Yurimoto, H., Zolensky, M.E., Mukai, T., Abe, M., Yada, T., 

Fujimura, A., Yoshikawa, M., Kawaguchi, J. : Three-Dimensional Structure of Hayabusa Samples: 

Origin and Evolution of Itokawa Regolith, Science 333, 1125, 2011 (DOI: 10.1126/science.1207807)) 

[3] Katagiri, J., Matsushima, T., Yamada, Y., Tsuchiyama, A., Nakano, T., Uesugi, K., Ohtake, M., 

Saiki, K., Investigation of 3D grain shape characteristics of lunar soil retrieved in Apollo 16 using 

image-based discrete-element modeling, Journal of Aerospace Engineering, ASCE., 28(4), 04014092, 

DOI:10.1061/(ASCE)AS.1943-5525.0000421 , 2014. 

[4] Matsushima, T., Ishikawa, T., Particle Grading Effect on Mechanical Properties of Lunar Soil 

Simulant FJS-1, Proc. Earth and Space 2014, ASCE, 60-68, doi: 10.1061/9780784479179.008, 2014. 

 


