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Analysis of the influence of solidified slurry buttress support on the deformation
of soil outside the pit
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[ Abstract] To effectively solve the two major problems of controlling engineering waste generation and foundation pit deforma-
tion, this research proposes to improve the engineering waste mud and use it in the buttress wall of the buttress foundation pit support
structure. The three-dimensional model was established by using PLAXIS 3D finite element software. The reliability of the model was
verified and the difference of soil deformation outside the pit under the action of slurry buttress was compared and analyzed. The calcu-
lation results show that the constitutive model can better reflect the deformation of the soil outside the pit. Compared with no slurry but-
tress, the pre-buried slurry buttress wall can pre-suppress the adverse deformation of the surface soil outside the pit. Under the most
dangerous working conditions, the surface settlement can be reduced by 73.3%, and the horizontal displacement of the surface can be
reduced by 66.4%. The embedded buttress wall has little effect on the deformation trend of deep soil outside the pit, but it can effect-
ively control the deformation of deep soil outside the pit and reduce the area affected by adverse deformation. The embedded slurry but-
tress wall can not only constrain the maximum angular strain and tensile strain generated by the deformation of the soil outside the pit,
but also reduce the influence range of angular strain and tensile strain, thus reducing the damage of angular strain and tensile strain to
the existing buildings near the pit to a certain extent.
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Fig. 1 Physical and mechanical parameters of soil layer
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Fig.2 Original foundation pit support system diagram
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3 Measured measuring point diagram of the original
foundation pit supporting structure
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Fig. 4 Solidified slurry buttressed foundation pit
supporting system
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Fig. 5 Model diagram
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Tab.1 Model soil parameters table
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@ Fi+ 18.6 6.0 22.1 3.96 3.96 23.76 475 1.5 1.015
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O ¥t 20.6 15.8 19.4 4.00 4.00 44.00 118.8 42 0.738
@ > 20.1 5.5 32,6 13.75 13.75 55.00 148.5 45 0.614
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Tab.2 Foundation pit excavation process
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Fig. 6 Comparison of the deformation trend of the
retaining structure without buttress and the surface
soil outside the pit
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Fig. 7 Ground surface settlement curve outside the pit
under different working conditions
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Fig. 8 Deep settlement curve of soil outside the pit
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Fig. 11 Displacement curve of surface soil outside the pit
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Fig. 13 Horizontal strain of soil outside the pit
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