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Three-dimensional discrete-continuous coupling numerical simulation of bearing

capacity of recycled aggregate dynamic compaction columns

LI Shuangbao' 2, GUO Wei!, WANG Xin!

(1. School of Civil Engineering, Tianjin University, Tianjin 300072, China; 2. Shandong Electric Power Engineering Consulting Institute

Corporation Limited, Ji'nan 250013, China)

Abstract: A three-dimensional discrete-continuous coupling numerical model is established to simulate the bearing capacity of
recycled aggregate dynamic compaction columns. The bearing deformation mechanism, column failure mode and load transfer
law are studied. The bearing capacity of recycled aggregate columns with different column lengths and different porosities is
analyzed. The results show that the recycled aggregate column exhibits bulging deformation in the horizontal direction when it
is destroyed, and the bulging deformation is mainly concentrated in the depth of 3 times the column diameter. The soil around
the column forms a continuous shear slip surface through the surface, and the surface will have uplift. The bottom 3 times the

column diameter diameter of the full-length column does not carry the load and the effective length is 7 times the column

diameter. With the decrease of porosity, the bearing capacity of the recycled aggregate column is gradually improved.

Key words: foundation improvement; recycled aggregate; stone column; bearing capacity; numerical simulation
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Fig. 1 Installation process of dynamic compaction column
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Fig. 2 Discrete-continuous coupled numerical model
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Table 1 Parameters of soils

c/kPa o/(°) E/MPa v pl(g:em’)
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Table 2 Calibration parameters of recycled aggregates

Fef T Ball-ball Ball-wall
BRI E E'/Pa 2.0X107 5.0% 107
W2 L e 1.5 1.5
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Fig. 3 Comparison between model tests and numerical simulations
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Fig. 4 Deformations and stresses of soil around column under

different settlements
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Fig. 5 Column deformations and stresses under different

settlements
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Fig. 6 Contact force chains between particles under different
settlements
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Fig. 7 Failure modes of recycled aggregate column
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Fig. 8 Load-settlement curves under different column lengths

3.2 FLBRZERAIFIAT

HABZMAZE (WK 10d), REZELRE, 145
A EFLBR 2N A2 B RE 5 5 A (1) A 2P0 % th 25 dn
K9 Fws



246 Pl

2024 4E

i #/kPa
0 500 1000 1500 2000 2500
T T T T 1

ﬁ : = 0.30
%}vv{*‘;}‘, e 035
10F % % —4—0.40
—v—045

* 0.50

%‘s%
TR

50

9 TEIFLBEZER THEA TS PE R 2k

Fig. 9 Load-settlement curves under different porosities
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