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Application of finite element numerical analysis in excavation design

SUN Hai-zhong
(Shanghai Geotechnical Investigation and Design Institute Co., Ltd, Shanghai 200032, China)

Abstract: During the process of excavation design, many conditions cannot be solved through the existing theoretical
knowledge. However, finite element numerical analysis may make up the gap, and it can accurately calculate and guide the

engineering design. Based on this, the capacity of struts is computed by the finite element method, and appropriate measures are

provided. The engineering case shows that those measures are safe and reasonable.
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Table 1 Physical and mechanical properties of soils
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JZE/m 1.44 1.9 9.5 6.2
y /(KN-m”) 19 18 19.1 17.8 17.1
¢ /kPa 20 10 32 14 14
o/(°) 20 5 17 17.5 12.5
w /() 0 0 0 0 0
EX' /MPa 42.1 15 12 10 12
E™ /MPa 21 7.5 6 5 6
E /MPa 170.5 75 50 60 50
m 0.8 0.8 0.8 0.8 0.8
R,.. 0.7 0.65  0.65 0.65 0.65
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Fig. 1 Plan layout of support
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Fig. 2 Profile of support
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Fig. 3 Model of finite element
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Fig. 4 Finite element meshes
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Table 2 Steps of simulation
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Fig. 8 Moment of pipe pile
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Fig. 5 Displacement vector
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| Fig. 9 Shear force of pipe pile
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Fig. 6 Stress cloud
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Fig. 7 Displacement of pipe pile
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Fig. 11 Filling of pile core
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Fig. 12 Detail of structure
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Fig. 13 Detail of structure
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