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Research on Reinforcement Design of an Overdue Deep Foundation Pit based on the Strength

Reduction Method of Supporting Components
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Abstract: With the rapid development of urbanization and the increasing scarcity of land resources, the deep foundation pit
projects are increasing in the urban construction. The problems of foundation pit services extension caused by projects delay
scheme and construction difficulties also occur, which not only increases construction costs but also poses environmental and
safety risks. Therefore, implementing an effective secondary reinforcement design is of utmost importance. This paper, based
on a case study of an over— service deep foundation pit project in Xi’ an, uses the strength reduction method of support
components to reinforce the sections of three types of support forms: anchor piles, composite soil nail walls, and cantilever
piles. A finite element model of the deep foundation pit is established to simulate and analyze the stability and displacement
before and after reinforcement. The results indicate that after the reinforcement design of the foundation pit using the strength
reduction method of support components, the numerical simulation results are in good agreement with the actual measured
values, and the overall stability, horizontal deformation, and vertical deformation of the foundation pit all comply with the

regulatory requirements. The reinforcement of the over— serviced foundation using the strength reduction method of support
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components is rational and effective.

Keywords: overdue deep foundation pit; support components; strength reduction method; Midas GTS; reinforcement design of

the foundation pit
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Fig.1 Three different support systems, original
support structure section diagram
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Table 1 Physical and mechanical parameters of soil layer
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Table 2 Support structure types and parameters
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Fig.2 Two dimensional integral finite element calculation models for three different support systems
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Fig.3 Analysis of the stability of the original support after the
deepening of the anchor pile section foundation pit
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Table 3 Comparison of parameters before and after reduction
of soil shear strength indicators

R4 /ff‘;ff;) /kPa @ /kPa o wjﬁﬁi IRA
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OBFEFL 199 35.0 21.0 19.3 14.5 32.0 0.33
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Fig. 4 Stability analysis diagram of soil strength
reduction reduction to limit equilibrium

WIER BT

B 5 iR ETREE R RN EFRRE 24T E
Fig. 5 Stability analysis of secondary reinforcement
by soil strength reduction method
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Table 4 Specific parameters of new reinforcement measures
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Fig. 6 Stability analysis diagram of strength reduction of
support structure to limit equilibrium state
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Fig. 7 Stability analysis diagram of secondary reinforcement
based on strength reduction method of support members
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Table 5 Comparison table of two reinforcement schemes
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Fig. 8 Horizontal and vertical displacement results of anchor pile section
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Table 6 Summary of simulation results of foundation

pit displacement after reinforcement /mm
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Fig.9 Line chart of vertical displacement and horizontal

displacement monitoring data of slope top
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displacement comparison diagram
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