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Influence of deep excavation on deformation and control of adjacent
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Abstract: The influence of deep excavation on deformation of nearby historical building and the corresponding protective
measures have become typical technical difficulties with the development of underground space in congested municipal areas.
A three-dimensional numerical simulation of a metro station excavation project was carried out to investigate the negative
impact of deep excavation on the adjacent historical building and to verify the effectiveness of the protective measures, of
which the numerical model was established by FLAC3D, and the staged construction as well as protective measures are taken
into account. The results show that the numerical model can predict the lateral displacement of the retaining walls and the
influence of the excavation on the adjacent building. The parametric study reveals that the lateral displacement of the
single-row barrier piles and the settlement of the building foundation have a close relationship with the lateral displacement of
the retaining walls, and the impact of the single-row barrier piles as well as the adjustment of pile spacing on lateral
displacement of the outside soils can be neglected.
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Fig. 1 Layout of excavation and surroundings
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Table 1 Physical and mechanical parameters of soil strata
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Fig. 2 Mesh of numerical model
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Fig. 3 Spatial relation between retaining and existing structures
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Table 2 Main calculation steps of south and north shafts
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Fig. 4 Lateral displacement of long side retaining wall
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Fig. 5 Lateral displacement of short side retaining wall
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Fig. 6 Lateral displacement of retaining wall at different
calculation steps
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Fig. 7 Comparison of lateral displacement of retaining wall
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Fig. 8 Overwall deformation of bored piles
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Fig. 9 Settlement of building foundation
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