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Centrifugal model tests and numerical simulations of pile-net composite
foundation for heavy-load storage yard
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Abstract: Based on the research background of pile-net composite foundation of the heavy-load storage yard of a wharf, the
centrifugal model tests and three-dimensional numerical simulations are carried out to study the deformation and stress
characteristics of the pile-net composite foundation under heavy loads. The results show that the values of foundation
deformation, axial force at pile top, pore water pressure and pile-soil stress ratio obtained by the centrifugal model and
numerical simulation are in good agreement, and the two methods can be complemented and verified for each other. Under the
heavy loads, the displacement of the pile-net composite foundation is mainly the vertical settlement component, and the
horizontal displacement component is small. The change rate of displacement meets the control requirements of yard
stability. The pile-soil stress ratio in the composite foundation is between 20 and 40, and the CFG piles share more than half of
the loads of the overlying storage yard, playing a key role in load sharing.
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Fig. 1 Profile of composite foundation
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Fig. 2 Layout of model
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Fig. 3 Finite element model
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Fig. 5 Contours of settlement
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Table 1 Parameters of soils

TESH K n Re c/kPa od(° ) Ku/K cad nd Ra CFG #t
BEHEHE 400.0 0.300 0.70 25.0 0.0 3.5 0.005 0.67  0.69 y=24
EH O 186.2 0.794 0.70 25.1 18.7 4.0 0.010 0.60 0.69 kN/rg,

. E=30 GPa,

WPEFFE T 876 0.832 0.80 9.9 12.2 50 0040 080 069 ,_go

MRE LG 2500 0.700 0.70 27.2 17.7 4.0 0.005  0.58 0.69 - TA&H
R AP@), 250.0 0.700 0.70 0.0 30.0 4.0 0.005  0.58 0.69  J%=210
1@, 110.0 0.809 0.75 32.6 14.8 8.0 0.025 0.75 0.69 kN/m, E=2

GPa,

FH1+@, 136.2 0.794 0.70 32.6 14.8 8.0 0.020  0.75  0.69

v =0.3
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Fig. 6 Development curves of settlement
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Fig. 7 Contours of horizontal displacement
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Fig. 8 Development curves of horizontal displacement
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Fig. 9 Development curves of pore water pressure

nEsi s s ANAL B 1g IR INER, Y146
ﬂf&¢ﬁﬁfﬁ%%ﬁ SR TE, MAETE

Sl S N ARSI D E A WE SIS uR e P S o
ﬁ%ﬁﬂf RIS N, MR T U T LR
RAME, W ALERIKIEE. FEBAEOIRET,
FUEAR RS R AT B T 2 DR B SR HE AR ) 2
LA EHKEE, fUE BN B HE AR
A, PEALBUKE IR BGE G . R, X5 1L
JE DRI 5 S 4R 3G A, AR LA U R R L 19
IR Dk NI G, ELHE I 45 R e L 25 R
HitEAEGEREEME FBOV 5

3.2 HETREHAISTH

K 10 y CFG BEETH il 7 % Rl #E i 2k, TEL . TH2.
Tf3 & T4 53 50k AR A /e U 2= 45 ) 10 m CFG #E
13 m CFG #. [A]#5 1.65 m ) 16 m CFG #F LA K [ i
1.8 m [¥) 16 m CFG ## .

EH ] 10 W0, AETHUR 77 1R R e 5 i R 25 1) AH
Ky INBGL AR AR 3B 75 2 5 1H 5 i &AEAE
—E 2. HIRER 25 R 5 A R AR O —
B, HETURL ) SHERFE AL, wEUA R KME 350
kPa, W s A T B iy g 32 380 WA A



HET 2 2 g, S5 EEUEINE N G R RO S B BT 75

— TERIH
- TRIRIE
—— THRRRE
- TR
— TIHEE

o TR A
B I )
= THAH 5

HETR F1 /KN

ol o

15 20 25 30 35 40 45 50 55
B Al /d
10 #ETRUEH 1) & R F2Hh 2k

Fig.10 Development curve of axial force at pile tip
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