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Numerical simulation analysis of treating aeolian sand foundation
using dynamic consolidation method

ZHANG Jianhui, YANG Peixuan
(College of Civil Engineering and Architecture, Hebei University, Baoding 071002, China)

Abstract: The Ansys LS-DYNA program was used to establish the 3D finite element model and the
numerical simulation of the aeolian sand foundation treatment by dynamic compaction was conducted. The
settlement, stress and plastic strain time-history curve of the foundation were obtained and analyzed, and
the improvement mechanism was investigated. The analysis showed that the method was fit for the simula-
tion of the aeolian sand foundation treatment by dynamic compaction. The results on the improvement
mechanism were obtained, and could become a reference for engineering practice.
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Tab.1 Physical and mechanical parameters of aeolian sand foundation

B +2 FHERE/m RAEE/(KN-m™) BREE/MPa ML . WEEMA /C) FEJ1/kPa
® ATLEHL 3 13.5 1 0. 45 16 16
@ 4w 3.3 14 3 0.4 32 0
® @ 2.5 15.1 6.5 0. 35 30 5
® #BWP~an 4.3 15.1 7 0.35 32 9
® 4w 6.9 17.3 16 0.3 32 9

REBERBHER, EF B RERABRFTEMELHE TR, BEFREHK N 3 000 kN « m, THIE
Tt ER 2.4 mWAEFE . FESE 11.1 m.
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BERBWKTE BFESHERBRLE—E#IT=Z4F RT M5, BB Solid 164, 4% +
BARERETAE. b THERE AT ZWEIN AR N AEFHE, B FERE 2. 4 m JEE RN
MR, BRI RSTEKE SRR EEARSEWER . EREF BT ERAAZEHER. £ LEYENFSER
1B ANSYS/LS-DYNA W8 . FESHILE 2.
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Tab.2 Material parameters of the hammer
H/m HE/m g P/ (kg » m™®) B E/GPa TH#A L g R~ /m
0.7 2.4 LIE7S 8524 206 0. 33 0. 25

SHAERTMBRERREMTEOE 1.8 2 iR, ETh& L ERAITEMKIKN 16 560,12 144,5 520,
5520,5 520, FEELITTEH 192 4.
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Fig.1 3-D finite element mesh plot Fig.2 Cross-section of mesh plot
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Fig.3 Instantaneous model of compaction load Fig. 4 Load history of dynamic compaction
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Fig.5 Settlement time-history curve Fig. 6 Settlement change with compacting number
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Fig.7 Settlement change in the depth direction Fig. 8 Settlement change in the horizontal direction
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Fig. 9 Maximum principal stress history curve in different depth
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Fig. 10 Maximum principal stress history curve on the plane of 2 m
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Fig. 11 Plastic strain history curve in different depth
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