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Three-dimensional Finite Element Analysis on Earth Pressure

Behavior of Flexible Retaining Structure
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(School of Civil Engineering, Tianjin University, Tianjin 300072, China)

Abstract: In order to investigate the influence of foundation pit excavation on the earth pressure
spatial distribution law of flexible retaining structure, and to provide references for the design and
safety protection of foundation pit, the finite element model of foundation pit excavation was
established by ABAQUS and the influence of the foundation pit excavation on spatial earth
pressure of retaining structure “monolithic wall”. The influences of different stiffness, with and
without supports, different excavation depths on the earth pressure distribution and the
displacement of different parts in retaining wall were considered. The three-dimensional earth
pressure distribution of the retaining structure was compared with the two-dimensional data, and
the necessity of three-dimensional finite element simulation was verified. The results show that
“monolithic wall” active earth pressure zone appears a saddle shaped distribution, and the
influence ranges of the behind and the bottom of retaining structure are about 2 times of
excavation depth. Supporting structure greatly limits the scope of earth dangerous area behind the
wall, but has no obvious limiting effect on the bottom of retaining structure.
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Tab.3 Earth Pressures at Different Depths
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0.0 26. 30 29.03 21.76 27.00 27.15 27.78 26. 24
4.0 80.43 47.59 29.95 36. 87 35.83 36. 20 33.65
8.0 123.55 71.24 68.55 73.66 75.35 75. 89 64.65
FIX
12.0 169. 68 119,57 113. 84 117. 85 118. 92 119. 56 95. 74
16.0 218.01 174. 59 174. 80 180. 23 179. 89 184. 68 157. 85
20. 0 248.79 229. 64 229. 25 229. 89 229. 84 229.93 205. 78
9.0 63.39 78.15 83.97 83. 49 83.56 83. 46 85.35
B3 X 16. 3 160. 95 179. 79 180. 48 180. 48 180. 48 180. 48 193.53
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