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Numerical Analysis of Settlement Sensitivity for Large Diameter Piles
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Abstract: The settlement of pile foundation of a bridge can affect the safety of the bridge itself and the vehicles on the
bridge. However » the complexity and variability of pile foundation as well as the randomness in construction make it uncertain
to identify the settlement of pile foundation. Based on large diameter pile foundation of a bridge it utilizes the elastic-plastic
FEM to analyze the factors that affect the pile settlement,such as the pile-side soils, pile-end soils and the characteristics of
the pile-soil interface. The soil constitute is assumed to be Drucker-Prager elastic-plastic model, the concreted pile shaft is
considered as the linear elastic model and the soil-pile interface is monitored by contact elements. The results show that the pile
foundation design for this bridge is reasonable with enough safety potential. Moreover, pile-side soil is the most sensitive
factor to affect pile foundation settlements,and then is the pile-end soil. In engineering practice,improving the strength of
pile-side soil s properly selecting support layer and avoiding destroying the strength at the pile-soil interface are the effective
measurements to decrease the pile foundation settlements, ensuring the superstructure's safety.
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Fig. 1 Simplified relationship between
stress and displacement
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Table 1 Parameters of material properties
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Table 2 Parameters at the pile-soil interface
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Fig. 2 Division of the element mesh
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Fig. 3 Load-settlement curve
P& 3 IR, ZMER T2 - DTRRIh 2 N 28T, e
BEREEL, HAR FRAR 2 ) B LABETITRE AR = . 7E 10.2
MN B AR, BEBUITIRE R 14.94 mm. UK
BRI 30 mm B9—2F, HAE T - YikEihZk
M ELAAER B, BISMERT B Al DR FZE LR, #7
GRAEH BATEUR 2 2 it 45
3.2 MEXRERLSH
PR E AR 1 A, (BN TSR b R
b DA A - S TR A R B X TR 2R, AR SO0



ER Y]

TWERHE, FRM, HEW  REARHEDRE B i 2 E 5 b 15

JZifr A, BUE )20 2 )2, BERLL B )2
PR A, BRI 2 AP BORS £
3.2.1 HEAX®HA

HA SBT3 1 BUE, RS L2 A sk
itk g S35 280 MPa. 56 MPa. 28 MPa. 14 MPa.
2.8 MPa, BI5GB sk A g U AEL 209 10:1
2:14 1:1. 0.5:1F00.1:1, XFETH AT 3 - DIFEHTZ L
Kl 4.

E
£
&

1oy |

'-. o)
lzo L ‘s : 3
_ &
L
—m—F ZMMPa: —a—L 14 MPa: —4— i 28 M T
WoOF TIANT . —o— E R0 T

EH4 HBALHRIENEE - FEMLARZN
Fig. 4 Influence of the ratio of pile-side soil’ s
stiffness on the load-settlement curves
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Fig. 5 Influence of the ratio of pile-end soil’ s
stiffness on the load-settlement curves
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Table 3 Parameters of pile-soil interface properties
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Fig. 6 Influence of k_on the load-settlement curves
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Fig. 7 Sensitive analysis of influencing factors
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