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3-D Numerical simulation study on dynamic compaction of miscellaneous soil-filling foundation
GONG Xiaoming' YUAN Honghu' JIANG Shaoyi' LI Yunpeng®
( 1. Beijing Institute of Water Beijing 100048 China; 2. China University of Petroleum Beijing 102249 China)

Abstract: In order to reflect the characteristics of the changing characteristics of the stress—strain of the miscellaneous soilfilling
foundation under the effect of dynamic compaction a numerical simulation study is made on the basis of the experimental and
measured data from the in situ experiment of the dynamic compaction of the wetland for Beijing Garden Expo in combination with
the characteristics of the project and the stratigraphic environment within the reinforcing area and then the response law of the
physical quantities of the miscellaneous soilfilling foundation is discussed while a comparative verification is made with the
measured results as well. The study result shows that relative to lateral stress the maximum value of vertical stress is larger for
which the distribution area of vertical stress is mainly concentrated in the soil mass below the rammer while the lateral stress is
closer to the surface of the soil mass. The curve of the ramming times-dependent settlement of the tamping pit in the numerical
simulation of the dynamic response approximately exhibits a form of negative power function of which the settlement from the sev—
enth single ramming is less than 0. 1 m while the total ramming settlement is 1. 23 m and the end of the curve tends to be hori—
zontal thus the ultimate ramming settlement is estimated to be between 1.2 m~ 1.4 m. The numerical simulation result is more

close to that of the measured one during the dynamic compaction. The displacement and stress changing law obtained from the
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simulative analysis have important referential significances for the reinforcement of miscellaneous soililling foundation made by
dynamic compaction.
Keywords: dynamic compaction; miscellaneous soilfilling foundation; numerical simulation; soil mechanics; engineering

geology

5~8 m 3 000
kN * m .
’ 14
1 o
213 30% ~40% 20% ~30% /
! ANSYS/LS—DYNA 25% ~35% 5% ~ 10%
o 1.08 ~ 1. 67 g/cm’
1.28 g/cm’ 5~16
: 5 18~45 4~12
18 1 .
10 mo
15 mo,
6
FLAC?
. 7
FLAC?
. 8
ABAQUS
’
60 mx20 m
3000 kN * m
° 2.4m 20 t; 1 000
kN * m 1/4 \
ABAQUS 5
1 4 2.3 2 5m )
o 7 17
8 1 .
7.5m 2
2 1
~ 67 m l o

178 51 2020 2



7

0.1 m,
60 m
( )
5( a) o
2 ( m)
3 o
15
5
3
120 m 60 m

0.12 m.

Smo 10m 4 1.2m  0.57 m 7 900
7o kg/m’ o
I5 m
v=4y2gh=17.1 m/s 17.1 m/s
I so
4
Mohr-Coulomb Drucker—
o Prager Mohr-Coulomb
Drucker-Prager
1/8, o
0.4 m o 4 m Drucker-Prager

s1 2020 2 179



/

Drucker-Prager

Prager

p—t
F=t-ptanB-d=0

q 1 ny(ry\’
t=—|1+——-11=-—|1—] [:
S G [ R
p-—t ; k
od p-—t
t o
1 350 kg/m’
E=5 MPa 0. 33 30°
0.9 2 070 kg/m’
E =30 MPa 0.3
0. 85,
7 900 kg/m’
E=206 GPa 0.25,
EN().SI() 16
0 o
3
3.1
o 6 -
0.01~0.18 s o

180

o Drucker—

(2)

32°

0.01 s Mises
6
o 0.13 s
60 m
480 m/s
( 0.10~0.15 s )
o x 0
c
sinf = — (3)
Cy,
0 30°
240 m/s
2 m o
o 1~10 m
7
7
o l m 1.6 MPa
4 m 0.5 MPa 6 m 0.2 MPa
10 m 0.
3.2
o 8 N
8( a)
0.33 m; 2.5 m
0.05 m o

51 2020 2



7

1.2~1.3m
0.1 m 1.5 1.22 m o
0.05 m; 2.5 m

s1 2020 2 181



/

7
9
o 0.33 m
o 2.32 m
2.32 m
2.32 m 0.05 m
3.27 m 0.
4
10
11
15
7 0.1m

1.2~1.4m . 8 ( m)
° (2)
5
0.1m 1.23 m
(1) 1.2~1.4m .
(3)

182 51 2020



7

1 M .
2008.
2
J. 2013 27(4): 541-545.
3
] 2015 36(S2): 185-192.
9 4
I 2015 26(6): 207-211.
5 ) J.
( ) 2015 11(10): 116-118 132.
6
] ( ) 2016 41(4): 1116-1122.
7 . FLAC®
] 2017(3) : 60-63 68.
8
] 2018 40(2): 150-155.

9  GHASSEMI A PAK A SHAHIR H. Numerical study of the coupled
hydro-mechanical effects in dynamic compaction of saturated granular

soils J . Computers and Geotechnics 2010 37(1/2): 10-24.

10
J. 2018 38(4): 75-80.
11 . I
2018 44(4): 40-42.
12 . FLAC .
2018(3) : 161-165.
13
I ( ) 2016 56(12):
1312-1319.
14
R .
2013.
15 . D .
() 2014
16 . .

(A ) 1987 3(3): 329-336.

s1 2020 2 183



