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Using The 3D Finite Element Method to Explore
On Geological Improvement Effectiveness after
The Bridge Foundation Pile Displacement
Accident

Abstract

In the bridge foundation pile design practice, the uses of one
dimensional or the two-dimensional formula to analyze and design we have
accumulated quite many experiences and applications both in the domestic and
foreign related researches .This case research discovers the displacement
on top of the pile ~ the collapse of the bridge resulting from construction
of prestressed- bridge. Using the plaxis 3D program to simulate and analyze
the values of displacement and moment of pile under the condition of original
pile design, time when the accident happening, and after geological improvement and
estimate the effectiveness on geological improvement of pile
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z SN (M
2 SM % CL 2 |17. 00 3-34 1.95 |- - -/0. 0% |-/31. 0%
ML (14)
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% SM (9)
4 Fo 0 128.00 67->10| 2.27 |- 8.9 -/5. 0% |-/25. 0%
0
R
% = ~Plaxis 3D %]/\~ U R U S 'S
Name I_EL 2-SM 3-CL 4-Mud Pier e o e
¥ T T T
CL % ML % CL ~ ML i # CL ~ ML i #
SM % CL % ML i e CL %ML 2 SM | SM 4 CL 2 ML
SN SN SN




24.0~
# 0~4.5 4.5~17.0 | 17.0~24.0
40.0
Model Mohr—-Coulomb S Mohr—-Coulomb
Type 3ok ok 3ok 34k | Non-porous 3ok ok LTI
y unsat | [kN/n'] 18.8 18.5 18.4 21.7 24 18.8 18.5 18.4
y sat | [KN/m'] 19.8 19.5 19.4 22.7 - 19.8 19.5 19.4
k x [m/day] | 1.0e-7 1. 0e-4 1. 0e-7 1. 0e-7 - 0 0
k. y [m/day] | 1.0e-7 1. 0e-4 1. 0e-7 1. 0e-7 - 0 0
k z [m/day] | 1.0e-7 1. 0e-4 1. 0e-7 1. 0e-7 - 0 0
v 0.45 0.40 0.40 0.20 0.15 0.35 0.35 0.35
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E_ref [KN/n’] 2. 5T 8. 5ed 8. 5ed 8. 5ed
2. 2e4 1. 45e4 2. 8ed 3. T5e4
c_ref [kN/m’] 44 0.1" 56 50 - 100 56. 6 100
¢ 0 31 0 25 - 31 0
¢ _ _ _ _ _ _ _
R inter 0.5 0. 66 0.5 0.5 Rigid 0.5 0.5 0.5
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Name PILE
E [kN/m’] 2.5eT
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Type Massive Circular Pile
Diameter m 1.5
Base Resistance
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2-SM 4,5~17.0 0.1~12.6 46. 6
3-CL 17.0~24.0 12.6~19.6 79.1
4-Mud (& 2 %) 24.0~-33.4 19.6~29.0 141.5
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