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Distribution of pile-soil stress in centrifugal modelling of composite foundation
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Abstract: Based on the centrifugal modelling of PCC pile-supported and geosynthetic-reinforced embankments and the
three-dimensional finite element numerical model, the test methods for vertical earth pressure and stress distribution rules of
pile-soil in composite foundation are discussed. The results show that the calibration medium has an obvious influence on the
coefficient of the earth pressure cells. In the range of single pile reinforced area, the distribution of vertical earth pressure at the
top of pile cap and its surrounding soil is uneven. The centroid measuring points of the cap-top and the subsoil top are in the
low-stress area and high-stress area, respectively. It is reasonable to calculate the average vertical earth pressure on the pile cap
according to the measured force at the top of the pile. Statistics show that the average vertical stress of pile and soil cannot be
characterized by the soil pressure obtained from the limited measuring points which are not fully representative.
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Fig. 1 Prototype conditions of composite foundation with PCC
piles
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Fig. 2 Profile of centrifugal model
MEFAATFER, SN C3DSP Hyt, PCC AEAN
PRIEMELER A C3D8 Hon, T hNiRA M3D4 #.ot
FHRN B SE o A RS R, K IR 44E 100 d
WERPENEIN, HiFEse 4, R NHKE. 455
P b A SR 20 L PR v T AR Ak ) 1 T R B
O, AR - b pE - TENZE B - BRIRI
FERE ZBVy BN 0.46, 0.58, 0.64.

%t
TEMNZ
42
19.5 9 13.5
da a o a6 6 6
la2]  []29
thi ﬂﬁ'ﬁ B
Y .
L, R84z m
(b) FIEERFEREE

3 ARTHERE

Fig. 3 Finite element numerical model
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Table 1 Parameters for numerical simulation
FE ZH
PCC #i y =24 kKN/m?, E=30 GPa, v =0.2
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Table 2 Comparison of calibration methods

gﬁ% #1 #2 #3 #4 #5
+ARRBUkPat 152 161 217 213 254
KbrEBHUkPa! 175 231 245 241 290

R Y 149 436 128 13.1 144

LT Joo= 210 kN/m, E=2 GPa, v =0.3
Bt 7 =19.3 KN/m?, E=5 MPa, v =0.34, ¢'=19 kPa,
(MC) @' =29° ,y=0° , k=1.47x10® m/s, e0:=0.878
L/ y =19.3 kN/m?, A =0.097, M=1.32, e1=1.197,

(MCC)  xk=0.0194, v =0.34, k=1.47x10 " m/s, e=0.878
y =20.2 kN/m?*, 2 =0.074, M=1.425, e1=0.95,
TENE )
1=0.0155, v =0.31, k=2.63x10 " m/s, €=0.662
y =19.7 kN/m*, E=26 MPa, v =0.3, ¢'=0kPa,
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Fig. 4 Calibration of earth pressure cells
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Fig. 5 Calibration of axial force sensors
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Fig. 6 Calibration results
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Fig. 7 Vertical earth pressures on cap and its surrounding soil
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Fig. 8 Contour map of vertical stress at top of cap and subsoil

surface
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Fig. 9 Statistics of vertical load within single pile reinforced area
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