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Application of FEM in slope stability analysis of high—piled wharf
QIAO Bao—juan’, LIU Tian—ping', LI Shi-hai', LU Jingjing?, KANG Hong—qing’
(1. Tnstitute of Mechanics, Chinese Academy of Sciences, Beijing 100190, China; 2. CCCC Third Harbor Consultants Co., Lid.,
Shanghai 200032, China; 3. Guangzhou Branch, CCCC Second Harbor Consultants Co., Ltd., Guangzhou 511442, China)
Abstract: According to the soil parameters provided by the survey report and the structural construction
drawings of a one hundred thousand—ton coal wharf in Zhuhai, this paper establishes a three—dimensional finite
element model of the coal wharf, including slope model with piles and slope model without piles. The paper firstly
analyzes the slope stability of the two models and gives each model’s safety factor, using the theory of strength
degradation FEM, and then, further studies the impact of pile foundation on slope stability. The model used in
this paper is complex, both geometrically and mechanically, for example, to simulate the real situation as much as
possible, the Drucker—Prager and Mohr—Coulomb equivalent area circle yield criterion is used in the slope soil,
and the surface—to—surface contact model is used in the pile—soil interface. The paper also figures out the plastic
zone and displacement field in both natural slope and pile foundation slope, which may provide references for
slope stability analysis of high—piled wharf.
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1
/(t-m’) /Pa /kPa /°  o/kPa D-P B ° D-P
1 2.50 3.25%10" 0.167
2 1.80 4.00x107 0.280 0.0 45.0 0.0 62.63
3 1.80 3.50x107 0.280 0.0 28.0 0.0 62.62
4 1.80 4.60x107 0.280 0.0 320 0.0 62.62
5 @ 1.60 3.00%10° 0.340 53 336 75 61.50
6 @ 1.90 3.10x10° 0.300 218 11.8 9.9 62.50
7 ® 191 4.98x10° 0.280 12.8 10.1 6.7 62.50
8 @ 1.79 4.47x10° 0.250 234 13.4 93 62.50
9 1.95 4.00x107 0.250 0.0 30.0 0.0 62.62
10 2.10 1.00x10° 0.200
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