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Stresses and deformations of support structures of deep foundation pit based on
centrifuge and numerical simulation
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Abstract: Based on the actual characteristics of excavation and support structures of foundation pit, a suitable centrifugal model
test scheme is obtained, and the centrifugal model test is used to analyze the distribution characteristics of stress and
deformation of the support structures of the ultra-deep foundation pit during the excavation process. Simultaneously a
three-dimensional finite element model is established to simulate the deformation of the support structures during the
excavation process of a circular foundation pit, and the test and numerical results are compared and analyzed. The results show
that the horizontal displacement mode of the support structures is the "bulge shaped deformation" with small ends and large
middle. As the depth of the foundation pit increases, the point with the maximum horizontal displacement of the underground
diaphragm wall gradually moves downwards. The surface settlement is in the form of grooves, and as excavation continues, the
bottom of the settlement groove develops towards the direction away from the foundation pit. The variation of soil pressure
behind the diaphragm wall is non-linear. At the early stage of excavation, the variation of soil pressure along depth is small, but
as excavation continues, the variation of soil pressure gradually increases. As the excavation continues, the bending moment
value gradually increases, reaching the maximum positive bending moment near the depth of 17 m, about 2200 kN-m/m. The
deformation characteristics of the support structures obtained from the numerical analysis and centrifugal model tests are
relatively similar. The research results contribute to providing scientific basis for proposing practical and effective protection

measures of the support structures for excavation of

foundation pits. ST, R EAHIERTH (52208329): 40U T H %K
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Fig. 1 Centrifugal model for circular foundation pit and
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Fig. 2 Grid division of circular foundation pit with gate well
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Fig. 4 Surface settlements of circular foundation pit with gate well
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Fig. 5 Variation of soil pressure of circular foundation pit
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Fig. 7 Lateral deformations of diaphragm wall of gate well
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