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Experimental Study on Static Cone Penetration Model Tests under

Small Gravity Fields
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Abstract: The study of mechanical properties of subsurface soils under small gravity fields is the key of lunar
base construction and mineral resources exploitation on the moon. At present, it is difficult to systematically reveal the
correlations between mechanical/engineering properties of soil and its coupling effects of gravity fields due to the lack
of simulation of small gravity fields. A type of magnetic cohesionless soil was adopted to carry out a series of static
cone penetration model tests. The tests were conduct under four different gravity fields, including 1/6g, 1/3g, 2/3g
and lg (g indicates the earth gravity acceleration) by using the small gravity fields test system. The experimental
results show that the cone tip resistance of the model probe in the process of penetration shows three obvious stress
growth stages with the increase of penetration depth. At the same depth, the cone tip resistance tends to increase with
the increase of the gravity fields. The normalized cone tip resistance increases first and then decreases and eventually
stabilizes with the increase of depth, the normalized cone tip resistance decreases with the increase of the gravity
fields. At the same time, there is a good linear relationship between the maximum and steady values of the normalized
cone tip resistance and the reciprocal of the similarity constant of gravity fields.
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Fig. 1 Schematic diagram of test system
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Table 1 Physical properties of the cohesionless soil
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Fig. 4 Particle distribution curves of the
cohesionless soil
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