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Mechanical Characteristics Analysis of Semi-rigid and Semi-flexible
Support Structure in Deep Foundation Pit
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Abstract: Semi-rigid and semi-flexible support of deep foundation pit is suitable for rock deep foundation pit sup-
port with dense buildings and narrow construction site. In this paper, the mechanism and mechanical characteristics
of semi-rigid and semi-flexible supporting structure in deep foundation pit are analyzed by ABAQUS finite element
software. It is concluded that the stability of foundation pit during excavation is guaranteed by the prestressing an-
chor rod and the undisturbed soil at the upper part of the pile, which bears the excavation step load, and the nu-
merical calculation results of the bending moment and shear force of the rigid pile are very small, meeting the
strength requirement. Compared with the prestressed anchor flexible support, the horizontal displacement of the side
wall of the foundation pit and the surface settlement of the outer pit of the foundation pit are significantly reduced,
the horizontal displacement of side wall of foundation pit changes more uniformly, and the support effect is better.
Compared with pile-anchor support, the deformation shape is similar, the maximum horizontal displacement shifts
downward, and the maximum horizontal displacement and the maximum ground settlement are smaller.

Keywords: excavation engineering; semi-rigid and semi-flexible support; stiffened pile; ABAQUS numeri-

cal modeling; excavation deformation
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