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Numerical simulation analysis of reclaimed port ground under
container load
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(1. School of Civil Engineering and Mechanics, Huazhong University of Science and Technology, Wuhan 430074, China; 2. CCCC-FHDI
Engineering Co., Ltd., Guangzhou 510230, China)
Abstract: Land reclamation is an important way in solving the land-scarce issue for construction in coastal areas. The stress and
deformation properties of reclaimed port ground under the action of container load are insufficiently studied. A numerical
simulation is conducted using FLAC® to establish a full-scale model as the field test conditions. The pavement is simulated by
the elastic model and the ground is simulated by the M-C model. The additional stresses, vertical strains and lateral
displacements are analyzed. The simulated results show that the ability of stress dispersion of medium-coarse sand is better than
that of mucky clay. Within the loading region, the additional stress decreases with the increase of depth, and the maximum
lateral displacement occurs at the top of mucky clay. Outside the loading region, the additional stress slightly increases with the

increase of depth, and the location of the maximum lateral displacement gradually goes deeper. Finally, parametric studies on

the elastic modulus of medium-coarse sand and mucky clay are presented.

Key words: port; soft foundation; additional stress; deformation; numerical simulation

—_

0 35l 5

TR T 200 R A, KR B g
PRAFT R H A58V, WHGE Il £ 1 A Vi b XA e s
B M —Ph BT B R R R o SR Y
WK 2, RIMER ANy SR T A B, i
TR, AEAT 3R S SR F A P 5 R il e el e W
MR E A A A A P AR TR e, 3
7 DR O A Ay A R R AR T ORI BRI R A 5 |
et BRI, I R UK M A B AR
& MRS AR TR T SR AT R

ENTIPNESPS PAe D i a6 1B A o (B

B2 AR T RIS A s Rk 1 0, Sk
TS V0 B (P RIS AT R0 o P Il T 5 ) B
SR T T IE, Wt 5l T EESE A
FHOCRINEHEAT , AR M0 P 11 fip 3 25 KA B AC AT 484,
T T 7538 75 PR AT ik 300 kN, 6 2 SRR AR AT
HuRY F7i% 9.51 MPal"l, FEFEATHEAEI R, WK 1)
BE 77 A RAR T, 108 1 S50 T 45 440 H B SR S50

EEWB: EXARBIFIEEIH (51278216); ACWiEHiH/KiE TR
AR H

Wi EE: 2013-07-19



a1 2

ADLIT, A BERARAT R 7 L W PO B L ) BT 529

R DX WSRO R AN Ar 280 i, WK 12 AL T
R BEAT BER PERIE S A 2

ASCHET )N Vb — W TR R R T HE
Bk e R, RAARZ A FLAC #0373 J24E
PRI O, IR B R IR ) o % fi AR
LMK AR 3 AT o

1 IFRE TR

ARG AT T M VoA — W1 TR E X IR il
MEFHE . WK1 ) Fin, B7I0E 6 NI
R O BIRIRE AR AR TR AL E IR R T 4> T
P, b SRR 0.5 m VAN TR i f,
IS ARRE 1.0 m BB, HEFGRIG ok 40 B2 15 ¢t
IR LA TRCE TR IR A A S R 8 ML L,
w1 (b) Fror.

0.178 0400 _0.178
o EWE | NN
AT | o s 0.162
- 0.162
I I Il |
R ] 2.44
vl / Vi |
— — 124 —
Lk | RAHf: m

(a) LENEHRE ., BEHEREAAEHREE

S : SESRARER TS
(b) B2 Eh & B RERAERARE
1 TENEHRERKEFEHESAL

Fig. 1 Arrangement of earth pressure cells and container load tests
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Table 1 Physical and mechanical parameters of materials

gt R OEE E c [
R /m  /KN-m?® /MPa /kPa  /(°)

J15Q312R 0.10 26.0 35000 — —
6% /KFE 0.48 25.0 2500 — —
WAz 0.20 24.0 350

HFHEPEE  2.00 20.5 50 2 38

M 1.00 20.0 24 2 32
WL 100 17.0 4 20 6
LARUIE e 10.0 20.0 8 40 18
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Fig. 2 Comparison between numerical simulation results and field

test data
2.2 IR A SHR

B3 Cad Sy R RLAR BT BRI R E 23 A
2k o BONAY. I3 Us R BETT 10 3B Wk, AE SRR Y
R BRI R ) JUF e SR BB R RN R
AT BRI, MR R, W FE t
JE N o RUT ORIS AR R B AT A N 9 R RE
J1, MR B LR RN R = . B3 (b)



530 a5 oE L OB ¥

2013 4F

AR FEAR IR ) o3 A i 2 o AEHHRE R 2 IR 24
JETEES, s N RN RIS, BEERE
Rz R BH RS . 5i5h, B3 (b) ik, T
30 DX PAY b B S T R P T B, gk
DA T I

or 18
) o
VR TS SRR 15¢ —A—-1.78 m
@ T
OLEE 1= g 12y <3%m
g 8 ‘® O e _ﬁ ——-378m
& @WERMLE & Of e v
¥ ol @ME#H T2 g .
Z 6r :
-16t@ 3+
PR X B |
of :
=20 | 1 1 1 1 | | | I 1 |
03 6 912 1518 0 2 4 6 8 10
BRI 1 /k Pa IR E /m
(a) (b)

3 HeE AN 5 7 2
Fig. 3 Distribution of additional stresses
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Fig. 4 Distribution of vertical strains
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Fig. 6 Distribution of lateral displacements at different depths
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Fig. 7 Influence of elastic modulus of medium-coarse sand on

vertical strain
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Fig. 8 Influence of elastic modulus of mucky clay on vertical

strain
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