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DEM analysis of cone penetration tests under low gravity conditions
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Abstract: The mechanism of cone penetration tests under low gravity (1/6g, 1/2g and 1g) fields is investigated by means of the
distinct element method (DEM). The results show that (1) the cone tip resistance increases with the increase of gravity
acceleration at the same relative penetration depth, while the normalized cone tip resistance presents the opposite trend; (2) the
required depth, which the deformation pattern of the ground changes from swelling to compression, decreases with the increase
of gravity acceleration; (3) the swelling deformation of characteristic points decreases with the increase of gravity acceleration
at the same relative penetration depth, but the compression deformation and lateral displacement show the opposite trend; (4)
the smaller gravity acceleration leads to the more apparent loading and unloading phenomena at the same relative position; (5)
the larger gravity acceleration results in the larger failure zone at the same relative penetration depth.
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Fig. 1 Distribution of grain sizes in DEM ground
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Table 1 Parameters of granular ground

S5 BRI [ &5
Wk H4% d/mm 6~9 6~9
HARFLBRLE e 0.27

UL i R TR 1) R R R A 0.0 0.0
SR 7] R P R B 1.0 0.5
BEAATL A WU ky/(N-mh) 1.5x10"° 1.5x10"°
BEAADIA MIE k/(N-m ") 1.0x10" 1.0x10"
YR 1F) W BE e/ (NPm ") 1.5x10" 7.5%10’
Wik U1 WU k/(N'm") 1.0x10" 5.0x10’
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Fig. 2 Skeleton diagram of cone penetration tests
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Table 2 Verification of numerical results of tip resistance under

different accelerations

T kg TR S AR L,
1/6 0.59 0.59
172 0.58 0.58
1 0.60 0.59
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