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Lunar Soil Mechanics Investigation on Robotic Exploration
by Shigeru Aoki and Hiroshi Kanamori
Abstract

Geotechnical properties of lunar soil were investigated in Apollo era. Especially, returned regolith allowed us to learn physical
properties of soil particles in detail. Meanwhile, mechanical properties of undisturbed lunar soil include uncertainty, because they
were nothing but estimation from soil models. Designing and analyzing excavation machine, locomotion system or landing gear
for human lunar exploration using direct measured mechanical properties could reduce machine weight and achieve economical
performance on the Moon. We propose in-situ direct measurement method to obtain precise mechanical properties. Laboratory
model of the measurement system has been tested in the simulated lunar environment. Results of the tests suggested that the
proposed method would properly work for measuring in-situ mechanical properties of lunar soil, and some of the fundamental

information for designing final (flight) model were obtained.
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