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Abstract 

How to improve safety and reduce engineering accidents is an important issue, and it 
will inevitably put forward new requirements for the demonstration and design of 
foundation pit engineering schemes.This paper analyzes the research progress of 
foundation pit support theory, the research status of foundation pit support numerical 
simulation and foundation pit support monitoring research, in order to provide a 
reference for more reasonable and economical design of deep foundation pit 
engineering. 
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1. Introduction 

Today's urban construction process is accelerating. With the advancement of industrial 
technology and people's increasing housing and office needs, many new buildings have been 
erected to cope with population pressure and urban development pressure, and buildings have 
gradually become diversified and hierarchical. During the design and construction of 
foundation pit engineering, how to choose appropriate excavation and support methods, as 
well as matching precipitation measures and monitoring plans, has become an engineering 
practice. and a hot issue in academia. How to improve safety and reduce engineering accidents 
is an important issue, and it will inevitably put forward new requirements for the 
demonstration and design of foundation pit engineering schemes. Foundation pit support is a 
very practical technology. On the one hand, different engineering conditions are quite different. 
How to formulate for specific structure types, safety levels, foundation pit size and depth, and 
existing construction techniques Appropriate support mode depends on detailed 
demonstration and verification, and also has certain reference to similar engineering 
experience; in addition, the soil conditions, climate types and surrounding existing building 
environments are different in different regions, so the basic Pit support must be adapted to 
local conditions, taking into account reliability and economy. The design and demonstration of 
foundation pit support are often quite different from the measured data after being put into use, 
so it is necessary to monitor the deformation and settlement of the foundation pit. The 
corresponding monitoring scheme, on the one hand, can help the construction personnel to 
timely control the construction quality and prevent the occurrence of safety accidents during 
the construction process; The layout and feedback of the monitoring plan is also an important 
part of the foundation pit project. In this paper, the foundation pit support design and 
deformation monitoring research are carried out by means of theoretical analysis, numerical 
simulation and field monitoring.in order to provide a reference for more reasonable and 
economical design of deep foundation pit engineering. 
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2. Research progress of foundation pit support theory   

Theoretical and experimental research on foundation pit support has always been a hot issue 
in geotechnical engineering. Since the middle of the last century, Taishaji et al. The earth 
pressure action form and variation law of the retaining wall under working conditions are 
studied, and the methods for evaluating and calculating the stability of the foundation pit and 
the design of the foundation pit support are proposed. 

Shen Yongjiang compared the supporting forms of anchor cable + double-row piles and steel-
frame double-row piles and found that the front row piles and the rear row piles can effectively 
bear the soil stress, and found that the front and rear rows of the rigid frame double-row piles 
The difference between the internal force distribution of the piles is small, and the steel frame 
structure formed by connecting the double-row piles can effectively improve the stability of the 
supporting structure and the effect of resisting the earth pressure, and effectively limit the 
horizontal displacement of the pit roof during the excavation process of the foundation pit. 
Wang Weidong introduced the main structural form and load-bearing characteristics of the 
ground connection wall, and elaborated on the calculation and design method of the main 
structure, as well as the difference between the component design, connection design and the 
internal force distribution of the traditional structural soil during the construction process, as 
well as possible occurrences The location of deformation and destruction. Zhao Huiqing carried 
out the topology optimization design according to the form of the internal support structure, 
and analyzed the implementation method of the internal support topology + pile row structure 
optimization and the selection of parameters in the optimization process. A specific internal 
support maintenance system is used to carry out the optimization process under different 
working conditions, and the topology optimization demonstrations of single-layer internal 
support and multi-layer internal support projects are respectively made. By evaluating the 
optimized structural form and internal force deformation characteristics, it is proved that it has 
a strong superiority compared with the design of the original internal support plane form. Wei 
Ping et al. carried out statistical analysis and research on several composite soil nailing wall 
slope projects in Beijing, Shanghai, Guangshen and other regions, and obtained the direct 
relationship between the reduction coefficient Ɛ and the influence coefficient η and the stability 
safety factor of the soil nailing wall support. , as well as the interaction characteristics of anchor-
pull structure and support-retaining structure in the support system, as well as the contribution 
and influence of different components on the stability of the support structure, which provide 
a theoretical basis for the construction of soil nailing walls. Pan Hong used the method of finite 
element analysis to study the influence of the pile size and arrangement rules on the structure 
of the composite soil nailing wall, as well as the influencing factors of the soil parameters of the 
foundation pit, and found that the number and arrangement of the stirring piles will 
significantly affect The stress characteristics and deformation of the foundation pit support 
structure require a certain number of support structures to resist the action of soil pressure, 
but the anchoring mechanism of soil nails will affect the working state of soil nails when the 
number of piles is too large. 

The design and calculation of foundation pit support must be combined with the actual 
engineering situation, fully consider the impact of the surrounding building environment, take 
into account the construction reliability and economy, select the most suitable support plan, 
and be consistent with the earthwork excavation and monitoring plan. The combination of 
layout and the current theoretical research on support design gradually reflects the regional 
pertinence, and develops to a combination of various support methods. Combined with the 
development of new technologies and new processes, the foundation pit support theory is a 
large and complex deep foundation pit project. Provides reliable design and calculation basis. 
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3. Research Status of Numerical Simulation of Foundation Pit Support 

The design method and theoretical calculation of deep foundation pit engineering are often 
closely related to the actual engineering geological conditions and the surrounding 
environment. The problems related to foundation pit support and deformation can be quickly 
and comprehensively analyzed through computer numerical simulation. The interaction 
between the two structures highlights the huge advantages, and it is also convenient to compare 
and analyze the advantages and disadvantages of different support types and excavation 
methods. The results and influencing factors of the deformation of the enclosure structure, the 
displacement of the surrounding soil, the axial force of the support, the settlement of pipelines 
and buildings, etc. 

Ma Ping et al. used finite element software to analyze different types of support structures for 
specific projects, to study the support performance of different combinations of soil nailing 
support and row piles, in order to provide guidance for engineering practice. It is found that the 
single soil nailing wall support can make the slope achieve higher stability and control the 
settlement of the top of the slope within a reasonable range. Zhu Hehua and Yang Linde further 
refined the inversion of the construction process to the specific steps of foundation pit 
construction, including excavation conditions, support structure installation, etc., so that the 
numerical model is closer to the real engineering situation, and the dynamic construction 
process is analyzed. The results are more instructive for engineering. Cheng Yun et al. took 
Biot's three-dimensional consolidation theory as the theoretical basis, and used numerical 
simulation software to analyze the dewatering project of a tunnel foundation pit in Wuhan. The 
fluid-solid coupling model can truly reflect the flow rate of groundwater in the foundation pit 
and the physical and mechanical properties of the foundation soil on the deep seepage of 
groundwater. The foundation pit water-stop curtain can effectively reduce the soil settlement 
caused by the water infiltration of the surrounding soil, and the real three-dimensional 
consolidation takes into account the characteristics of the foundation pit spatial structure and 
soil anisotropy. Zhao Huaying et al. used the BIM monitoring model to conduct the overall 
modeling and deformation analysis of the building foundation pit model, and dynamically 
monitor the possible deformation and instability of the foundation pit with the help of the 
automated system. Because the BIM platform systematically integrates building information 
Resource, contains detailed information on building structure and runs through the entire life 
cycle of the project, so it has a reliable reference value for construction personnel and 
technicians. 

4. Research status of foundation pit support monitoring 

The foundation pit problem is often of strong engineering practice, and the theoretical design 
and calculation methods always have a certain discrepancy with the actual engineering. 
Therefore, the foundation pit project must arrange a reasonable earthwork excavation and 
support plan based on the combination of strict engineering investigation and previous 
engineering experience, and carry out strict support and surrounding environment monitoring 
plan, and pay close attention to the displacement during the construction process. and 
deformation, as well as the changes of surrounding buildings or underground pipelines, provide 
an information guarantee for the safe construction of the foundation pit, and also provide data 
for the optimization of the supporting structure. Therefore, foundation pit detection is also an 
indispensable task in deep foundation pit engineering. Scholars at home and abroad have 
conducted certain research on the technical analysis methods, feedback guidance and 
monitoring intelligence research of foundation pit monitoring. 

Based on the relevant specifications of the construction engineering industry and the existing 
engineering experience in the region, Song Jianxue and others carried out the design and 
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analysis of the monitoring project of a deep foundation pit in Henan. According to the design 
load and the surrounding building environment, targeted monitoring project space and 
measuring point layout are proposed, and early warning values are formulated according to 
relevant standards. Liu Jie et al. used the combination of time domain reflectometer and 
inclinometer to monitor and analyze the lateral displacement of soil layer in a foundation pit, 
and took a foundation pit project in Nanjing urban area as the research object, and arranged 
the fiber optic sensor on site. At the same time, the feasibility study and discussion were carried 
out, and the deep displacement of the foundation pit enclosure system was monitored in real 
time with the traditional inclinometer, which verified the feasibility and superiority of the fiber 
optic sensor monitoring technology and the corresponding construction method. Yang Youhai 
et al. took the enclosure structure of a subway station in Hangzhou as the research object, 
combined with the deformation of the pile row support and other components on the site and 
the measured data analysis of the influence of construction excavation on soil deformation and 
groundwater level disturbance, and found that the soil excavation inside the foundation pit The 
unloading of earth pressure caused by excavation is the direct cause of the horizontal 
displacement of the supporting pile, and with the extension of the construction period, the 
displacement is also constantly changing; at the same time, the horizontal force caused by the 
surrounding deformation increases the axial force of the support. The soil excavation method 
and speed will affect the change of the axial force. In order to study the systematic monitoring 
and early warning tasks of different foundation pit projects in the region, Wu Zhenjun et al. 
designed and developed a centralized distributed monitoring system based on the data base of 
the Department of Geosciences, and realized monitoring analysis, data processing, and risk 
early warning by relying on GIS system and computing automation. Compared with traditional 
monitoring projects, it has advantages in monitoring efficiency, monitoring scope and 
monitoring integrity. 

5. Concluding remarks 

To sum up, the deep foundation pit engineering has great development in technology and 
theory. However, in the face of the increasingly limited space for urban development, the 
problems of foundation pit support design and deformation control have been paid more and 
more attention. The design of the foundation pit supporting structure must comprehensively 
consider the site soil type, groundwater conditions and the surrounding environment. A 
reliable supporting structure selection can effectively improve the safety and reliability of the 
foundation pit construction, and take into account economic and social benefits. Therefore, the 
supporting structure The form will inevitably develop in the direction of optimal selection. 
Combined with numerical simulation and field measurement data, on the basis of verifying the 
rationality of the existing design scheme and the reliability of the foundation pit support, 
exploratory research on the optimization measures of the existing foundation pit support 
structure is carried out. It is of great significance and provides a guarantee for the safe and 
orderly development of the Huizhi Center project. 
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