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Abstract 
My country's infrastructure is developing rapidly, and the rapid development of 
urbanization has gradually revealed the distorted space of the city. As one of the 
categories of distorted space, the domestic attention of the space under the bridge is 
gradually increasing. Compared with foreign research, the domestic under-bridge space 
utilization is not perfect. On this basis, the under-bridge space is analyzed and sorted 
from the perspective of space value. Based on the basic theoretical system of space 
cognition, briefly describe the impact of the space environment on people and the basic 
concepts and development of the distorted space, and take the space under the bridge in 
the distorted space as an example to explore the influence and development of the space 
under the bridge on the urban public space The importance of transforming the 
distorted space into a meaningful functional place. According to the category and 
available scope of the space under the bridge, with openness, polycentricity and public 
participation strategies as the premise, combined with the surrounding land space, the 
scheme of using the auxiliary space under the bridge to landscaping and transforming 
the space mode, actively creating a smart city public space , To make up for the lack of 
publicity of urban open space and use big data, artificial intelligence and other technical 
means to support the construction and development of smart city space, so that the 
public space under the bridge and the smart space are combined. The reconstruction of 
the space under the bridge will promote the inclusiveness and belongingness of the 
public space. The development of modern intelligent technology allows the environment 
to give full play to the subjective initiative and participation of people in the 
transmission of man-machine information. On this basis, we re-explored the interactive 
relationship between human perception and the abnormal space, and studied that the 
active urban construction intervention of the abnormal space in the face of public groups 
can affect the human senses. Promote the communication and interaction between 
humans and the abnormal space environment, so that it can better serve people. 
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1. Introduction 

With the development of the country and the rapid development of science and technology and 
urban transportation, the load on the roads in the city is getting higher and higher. In order to 
relieve the traffic pressure in the city, viaducts have begun to appear in urban life. The density 
of the built environment of the viaduct is getting higher and higher, and the land resources in 
urban space are gradually becoming scarce.[1] In particular, the land for public space is 
becoming more and more scarce, and urban problems such as the lack of land resources for 
public space are intensifying. Under this background, the space under the bridge is positive. 
Utilizing, exploring new forms of space under the bridge through the scene construction mode 
of smart city space, provides important value that can be transformed for the destroyed urban 
public space. 
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2. Related Conceptual Features of Distorted Null Space 

With the development of the country and the rapid development of science and technology and 
urban transportation, the load on the roads in the city is getting higher and higher. In order to 
relieve the traffic pressure in the city, viaducts have begun to appear in urban life. The density 
of the built environment of the viaduct is getting higher and higher, and the land resources in 
urban space are gradually becoming scarce. [2]In particular, the land for public space is 
becoming more and more scarce, and urban problems such as the lack of land resources for 
public space are intensifying. Under this background, the space under the bridge is positive. 
Utilizing, exploring new forms of space under the bridge through the scene construction mode 
of smart city space, provides important value that can be transformed for the destroyed urban 
public space. 
Distorted space refers to the underutilized and neglected space in urban construction. In the 
high-density urban development and construction, the urban space is closely distributed, and 
the space area is reduced. Due to the lack of attention and utilization, the distorted space 
generated in the urban space has a negative concept of urban space. In the renewal of urban 
construction, every new construction intervention will produce two kinds of spatial resources, 
namely "effective space resources" and "residual space resources" that have not been given 
obvious value. Distorted space is the "residual space resource" in urban construction. [3]The 
negativity of the distorted zero space is gradually forgotten by the city. In the eyes of most 
people, it is a burden in urban renewal. With the re-examination of public space, people 
continue to try different ways to improve the form of public space. During the discussion of the 
"This is not a vacant land" project meeting, a new review of public space was proposed. A series 
of abandoned spaces that are not being used are more. s concern. Sola-Milales defines it as a 
“fuzzy area”, which is not related to the city’s rich golden zone and has only a small residual 
value. However, there is still a potential, a awakening power, and a space that can be 
encountered in these vague areas. 

3. Space under the Viaduct 

The space of the viaduct bridge body is generated according to the three aspects of the bridge 
body, the pillar guardrail and the bridge top surface. The auxiliary space under the bridge is 
mostly linear, point-shaped and composite. The space under the viaduct in China is mostly in 
the form of the space under the municipal road, and most of the research direction is the 
landscape construction of the auxiliary space under the bridge.[4]. 

3.1. Space Category 
The space types under the bridge are mainly divided into single-column type, double-column 
type and multi-column type. The single-column type is mostly distributed in the center of the 
city. The building structure is simple and the single-column piers occupies a smaller area under 
the bridge than other types, so there will be more area for development and design. 
The space under the single-pillar bridge is mostly a long linear space, and the slender and 
narrow space is mostly designed for the urban green landscape isolation belt. The flexibility of 
the space utilization is not good, mainly to transform the space landscape and optimize the 
space landscape.[5] From the perspective of space operability, the surrounding space of the 
single-column viaduct is commercial construction and densely populated residential areas, and 
the length and height of the space line are more restrictive to the space; from the safety point 
of view, the single-column bridge The supporting structure of the lower space is simple, and 
the space under the bridge, mostly in the central area, has a large population flow, so the actual 
operability is not strong. 
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The double-column type can be seen literally as a viaduct supported by two columns, and it is 
also a more commonly used form of urban viaduct construction. There is a certain usable space 
form in the middle of the space under the double-column bridge, and the length is shorter than 
that of the single-column bridge, and the height of the space is lower and the plasticity is 
stronger. Similarly, the space under the double-pillar bridge is mostly landscape greening and 
urban roads.[6] Due to the different structure of the construction, the space occupied by the 
construction is larger, and the space utilization area is reduced. [7]The space under the double-
pillar bridge has a higher degree of closure due to the height of the bridge itself, and its shape 
and texture have a greater impact on the sense of enclosure of the space, and the visual 
restriction on the space is also increasing. It is necessary to strengthen the connection between 
the space under the bridge and the surrounding users and combine the use of surrounding land 
types. 
The space under the multi-pillar bridge is a multi-layer three-dimensional layout, distributed 
in the surrounding areas of the city, with relatively few users. However, the multi-pillar space 
has a large volume, the ecological environment of the space itself is relatively good, and the 
development intensity is low. The space under the multi-pillar bridge is highly open, and the 
space is less oppressive, and the space is mostly used for natural landscapes or car suspension 
areas. 

3.2. Spatial Characteristics 
The space under the viaduct is limited by its own bridge factors, and the characteristics of the 
available space are combined with the road condition of the viaduct and the urban space below, 
and are mainly divided into composite and block-type space types. Urban viaducts are mostly 
distributed in densely populated central urban areas, spanning roads, mountains and other 
infeasible spaces, thus presenting a continuous and large-span space. 
The compound under-bridge space refers to the sub-bridge ancillary space formed by the 
combination of multiple linear and block spaces. It is the space generated at the junction of the 
viaduct. The area of the under-bridge space of a certain part of the bridge is small but 
fragmented.[8] The overall space area is large after the overall combination of space. This kind 
of space has a larger area in contact with the surrounding environment, and the usable mode 
of space under a single block surface bridge is wider. In addition, the junction of the composite 
space has a certain sealing performance, which can form a unique enclosing function. However, 
this kind of space mostly exists in the urban arterial roads where road traffic intersects, and the 
traffic flow is complicated. 
The space under the block surface bridge is a linear block shape, which is generally related to 
the environmental space where the viaduct is located. This type of space is a holistic space and 
will not be divided into multiple fragmented spaces due to surrounding environmental factors. 
The overall space is highly malleable and is the most common type of space under the urban 
viaduct. The block space is also divided into simple block space and complex block space. The 
simple block space is formed by the intersection of a single or two spaces under the bridge. The 
space under the bridge is relatively complete, and the available auxiliary space area is based on 
The width and height of the viaduct itself are determined. Generally speaking, the space area is 
not very large, and the space under the urban viaduct is generally visible. This type of space is 
mostly located under the viaduct in the center of the city and is closely connected to the 
surrounding environment.[9] There is a lot of traffic near the space and it is easily affected by 
the surrounding environment. Complex block-shaped space is produced by the convergence of 
multiple viaducts. Generally, this type of space has a wider space area. Compared with simple 
block-shaped space, it is less affected by the surrounding environment, and the spatial location 
is mostly in the surrounding areas of the city, which is more suitable. Users entertain and relax 
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in the space. After the bridge bodies of different heights are combined, the space enclosed area 
is large, and more space resources and space utilization modes can be adopted. 

4. Use the Open Space under the Bridge to Create a Smart City Public 
Space 

4.1. Composite Function of the Space under the Bridge 
The space under the urban viaduct is an open public space that extends outward, and is a public 
urban space that gradually moves toward people's vision. With the continuous development of 
the city, the space under the bridge has moved from a single green landscape design to a more 
complex functional space. [10]The combination with smart space brings new options for the 
development and development of space under bridges in modern cities. How to transform the 
neglected space under the bridge into a public space where more people participate through 
the transformation of smart space, eliminate the sense of depression in the city, and use the 
functions of smart technology to change the bridge under the background of the technological 
age The dark and dull stereotype of space is the new goal of the space construction of a modern 
smart city. 

4.2. Principles for the Use of Space under the Bridge 
The viaduct not only plays a role in transportation, but also serves as a part of the overall 
appearance of the city. It can also be regarded as an expression of the image of urban space. In 
the overall design of the space, it is necessary to coordinate the comprehensive utilization of 
public participation, resources, environment, and service functions. For urban space, the form 
of the viaduct is determined by function, and the use of the space under the bridge is the urban 
space observed from the user's perspective. The use of the space under the bridge makes the 
urban distorted space once again have spatial value. The use of the space under the bridge must 
not only deal with the problem of space development and utilization, but also consider the 
principles of utilization of the space under the bridge, and summarize the utilization of publicity, 
connectivity, service and vitality. Coordinate the sustainable construction of the space under 
the bridge in the future. 

5. Exploration and Utilization of Future Smart City Space 

The interaction with space in the smart city theory is the central starting point of its theory. It 
is necessary to look at the real needs of the smart city space in the design scheme of the space 
under the bridge from the current design perspective. Use technology to combine space to 
change people's original perception of space, and the technical effect of technology integrates 
the neglected space under the bridge to achieve the possibility of sustainable urban space in a 
smart city. The concept of smart city not only uses the technology itself, but also needs to 
understand the various factors that change in the city, and look at the changes brought about 
by different factors from the perspective of changing times. The development of smart space 
makes the urban space of life face more diversified spatial forms, and uses the construction of 
smart scenes as the basic starting point to design smart transportation, smart ecology, smart 
services, smart safety, smart life and other aspects of the space under the bridge. Of course, 
smart city space does not create a virtual space concept through technology, but hopes to build 
a smart space that truly exists in life through substantive thinking and close cooperation with 
other professionals. 
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6. Conclusion 

The research goal of this article is to research and explore the space under the bridge based on 
the utilization planning of the space under the bridge and the utilization status and types of the 
space under the bridge, give the space under the bridge a new space utilization mode, combine 
the development of the city and the living habits of residents, summarize and analyze the space 
under the bridge Utilizing the status quo, using the sharable abnormal space to its maximum 
value, avoiding the waste of resources in the space under the bridge, is also a beneficial 
supplement to the urban space function through the new space utilization module in terms of 
health and social services. Through the analysis of the landform and topography, the space 
under the viaduct is transformed to achieve the purpose of integrating into the city as a whole 
and enhancing the image of the city. 
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