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Abstract. High-rise buildings are currently widely implemented, deep foundation pit engineering as a 

high-rise building construction process the most dangerous part of a more prominent highlights of its 

importance. Deep foundation pit engineering has the characteristics of high risk, long construction 

period and difficult construction, and the deep foundation pit accident is caused by the damage of the 

supporting structure. As the deep foundation pit engineering is in the basic construction stage, and for 

the foundation of the construction of deep foundation pit support structure of the study is not common. 

Therefore, this paper studies and analyzes this problem on the basis of understanding some basic 

theories of deep foundation pit engineering. According to the construction of high-rise buildings for the 

impact of the surrounding environment, statistical data, the proportion of the two high is the 

construction of the pile construction and foundation pit construction. The article has studied and 

discussed these two aspects of influencing factors, and put forward some effective preventive measures 

in practical operation. 

Introduction 

At present, China's construction market with the economic take-off and the formation of a large-scale, 

complex and complex system of diversification. Large and medium-sized cities across the country, 

high-rise and high-rise buildings have become a city image, the overall strength of the economy and the 

people's living standards. In the process of design and construction of high-rise and super-high-rise 

buildings, the deep foundation pit support structure has become the focus of the research as a technical 

difficulty, many security risks and a serious economic loss of accidents[1]. At present, China's 

construction market with the economic take-off and the formation of a large-scale, complex and 

complex system of diversification. Large and medium-sized cities across the country, high-rise buildings 

have become a city image, the overall strength of the economy and the people's living standards. In the 

process of design and construction of high-rise and super-high-rise buildings, the deep foundation pit 

support structure has become the focus of the research as a technical difficulty, many security risks and 

a serious economic loss of accidents[2]. 

At present both at home and abroad on the deep foundation pit support structure research has 

reached a more advanced level. In the design of supporting structure: the main design research methods 

are limit equilibrium theory, elastic resistance method, finite element method and so on[3]. In recent 

years, with the development of science and technology and the emergence of some new research 

methods, support design theory from the initial strength control and stability analysis of the rough design 

to the deformation control design proposed in recent years[4]. If the deformation of the foundation pit 

to meet the requirements, then the strength and stability will naturally meet, in turn, if the strength and 

stability to meet the requirements, the deformation limit may not be able to achieve, therefore, 

deformation control is both a design purpose and design method[5]. In the form of support structure is 

also diversified, the traditional pile, wall, support, anchor, pull and so are passive support form, that is, 

by passive resistance to the force of the soil and with the balance to achieve the purpose of support, now 
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the trend is from the economic and security point of view, from improving the performance of soil to 

start, as far as possible to maximize the mobilization of soil strength. 

The Impact of the Construction of the Pile Foundation on the Surrounding Environment 

In the construction of the building, the higher the building, the requirements for the foundation of the 

building will be more high, the most basic to bear the load for this high-rise buildings[6]. When the 

building is built in a more intensive place, this time the basic form of the building must use the pile 

foundation and other forms of composite foundation. These types of construction methods are often 

due to the complexity of the construction method, in the construction of the squeeze effect and other 

aspects of the vibration generated by a variety of factors, the impact on the surrounding environment is 

more serious (Fig. 1). 

 

Figure 1.  Deep foundation pit engineering process 

Deep foundation pit in the relevant specification is to carry out the underground part of the building 

construction and underground facilities, equipment, buried from the ground began to dig down, the 

depth of 5m or more space. Deep foundation pit has the following characteristics: 

Environmental effects: excavation of deep foundation pit works will cause the change of 

groundwater level and stress field in the surrounding ground, resulting in the deformation of the 

surrounding soil, adversely affect the adjacent buildings, structures and municipal underground pipe 

network. The impact will seriously endanger the adjacent buildings, structures and municipal 

underground pipe network safety and normal use. At the same time a large number of earth transport 

also have an impact on traffic. 

Large amount of work, tight schedule: As the deep excavation depth is generally large, only the earth 

excavation is generally tens of thousands to hundreds of thousands of cubic meters. It is not only the 

requirements of construction management, but also it is of great significance to reduce the deformation 

of foundation retaining structure and reduce the deformation of surrounding environment[7]. 

High quality requirements: the excavation of the deep excavation area is the future of the 

underground structure of the construction area, and sometimes even deep foundation pit support 

structure or part of the permanent structure of the underground, and the quality of the underground 

structure will directly affect the quality of the upper structure. Therefore, we must ensure the quality of 

deep foundation pit engineering in order to ensure the underground structure and the structure of the 

superstructure of the project quality, and thus ensure the quality of the entire building works. 

Impact of Foundation Pit Construction on the Surrounding Environment 

The impact of the construction of the pit on the surrounding environment is also a multifaceted, such as 

the impact of the construction of the support structure on the surrounding environment, the reduction of 

the groundwater level and the excavation of the foundation pit. 
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Support the Impact of the Pile on the Surrounding Environment During Construction. In order 

to make the foundation pit in the process of excavation can be very stable, support the structure will 

generally use the row of pile support works which contains the pile, prefabricated pile, sheet pile and 

other types. Most of these types are crowded soils, so in the construction of the time in order to reduce 

the impact of the surrounding environment should pay attention to the sand, soft soil or groundwater 

level piling, if the use of artificial piling, Often due to improper excavation holes caused by sand or 

collapse and other serious problems arise, so in a building-intensive place is not able to use this type of 

piling method. In some of the construction process, for some reason, the construction workers used the 

method of artificial piling, but did not use to take effective protection measures, resulting in the 

emergence of quicksand, piping and other phenomena, resulting in the surrounding area of land 

appeared a wide range of collapse, To the nearby buildings brought a very big damage (Table 1). 

Table 1  Support structure damage mechanism classification. 

The way of destruction Destruction mechanism 

The surrounding 

environment is 

damaged 

Buildings, structures, cracks and so on Soil subsidence 

Underground pipeline damage Soil subsidence 

Support system 

damage 

Foundation Pit Support Leakage Enclosure instability 

Support structure as a whole instability Enclosure instability 

Failure of foundation pit system The instability of the support 

structure causes the structural failure 

of the envelope 

Enclosure damage Enclosure instability 

Submission of damage Enclosure damage 

Pit landslide Support structure damage 

Soil uplift and destruction Support system instability 

Dumping The instability of the support 

structure causes the structural failure 

of the envelope 

Pit bottom pipe surge sand Support system damage or 

instability 

 

Impact of Foundation Pitfall on the Surrounding Environment. Foundation excavation in the 

process of excavation will basically require manual operation to reduce groundwater. Once the 

groundwater is drained, the ground will sink, so that it will have a great impact on the surrounding 

geological environment, and will also seriously affect the social environment. The artificial precipitation 

of the foundation pit project will lead to the decline of the groundwater in the project, which will cause 

the soil to be consolidated. The ground will appear to settle down, and the surrounding buildings will 

settle in different degrees. This is a serious consequence of the major defects that occur when the 

groundwater treatment is improper 
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Other Effects. In addition to the above-mentioned factors affecting the environment, there are other 

aspects of the impact of the construction of the support structure. For example, soil anchor construction 

in the actual construction process may occupy the planning of red lines other than the underground 

space, will affect the construction of the normal construction of the operation. 

Summary 

In order to protect the neighboring buildings from the preventive measures, as far as possible to reduce 

the impact on the surrounding buildings and the environment, the construction of the pit in the 

construction process to do the following points on the surrounding buildings underground pipe network 

foundation Situation, type, etc., and an accurate analysis of the allowable value of its deformation is 

based on the allowable values of the accurate data analyzed for the surrounding buildings and the 

underground pipe network. And puts forward a reasonable and effective supporting system for 

foundation pit engineering, and makes a correct assessment of the surface subsidence caused by 

excavation of foundation pit. For the support system can meet the safety of the surrounding buildings to 

make accurate judgments of the foundation pit earthwork in the process of excavation caused by the 

deformation of the support structure and groundwater level reduction caused by ground settlement, is 

the foundation pit engineering The most important reason for the impact on the surrounding buildings 

and municipal pipelines. The impact of the foundation works on the surrounding environment is 

unavoidable, but it is necessary to take mitigation measures as much as possible during the construction 

process. Maintain the safety of municipal pipelines and the surrounding construction network. 
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