
Formation factors of the architecture of multi-
level public spaces on the example of the 
countries of North America and Asia  

Ekaterina Pokka1[0000-0003-2111-4712], Evgeny Ponomarev1*[0000-0002-0813-5669], and Viktoria Timakova2 
1Kazan State University of Architecture and Engineering,420043 Kazan, Russia 
2JSC Transneft-Prikamye, 420081Kazan, Russia 

Abstract. The goal of the study is to identify characteristic features of 
multilevel public spaces (MPS’s) and perspectives of their development, 
based on complex analysis of their formation in the late 20thto early 21st 
centuries.Authors were able to identify architectural planning factors of 
MPS formation and functioning in North America and Asia by summarizing 
the experience in creation of multilevel public spaces by architectural 
planning means. 
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1 Introduction 
Urban space consists of transportation system, pedestrian system, and urban fabric – the 
volumes of buildings and city quarters– acting as a filler.The density of urban environment 
increases with the time, and the elements of urban environment start to permeate each 
other.Public spaces become more populated and functionally saturated, which results in the 
deformation of city’s architectural spacein terms of its compaction [1]. As a consequence, 
the emergence of multilevel public spaces becomes typical for all large cities and 
megapolises, where they function as various urban systems – pedestrian networks, transport 
framework, urban fabric, etc. [2]. 

Multilevel public spaces are the element of pedestrian networks,divided by levels and 
locations. An MPS is usually a pedestrian-only territory independent of automotive traffic, 
however, in some situations, an MPS and automotive traffic can beconnected.Levels of an 
MPS are intertwined via various indoor and outdoor pedestrian spaces in continuous motion, 
creating dynamicsof urbanenvironment.The system of MPS includes pedestrian bridges, 
elevators and escalators, roof terraces, atria, and large range of indoor and outdoor spaces 
open for public [3]. Intersections of pedestrian communications within the multilevel public 
space create an evolved mobile network acting as a single urban development system, while 
preserving its architectural variety depending on its place within the urban fabric [4]. 

In this study we analyzeMPS formation in four diametrically opposite and contrasting 
countries of North America and Asia. Their well-developed pedestrian system is a good 
example worthy of application in the global and domestic architectural practice, including 
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Russia. Identification of factors underlying the formation of MPS’s,and theoretical 
perception of MPS’s existing in these countries poses a special interest in the context of their 
substantially different cultural environments [5]. 

A knowledge of MPS implementation experience will allow us to identify the factors of 
architectural formation and to grasp the concept of a multilevel public space, illustrated by 
the example of the USA, Canada, China and India –four completely different countries of 
North America and Asia.Thesubjects selected for the study can be characterized by strong 
ties between architectural solutions of an MPS and the cultural code of the region [6]. The 
evolved pedestrian system of these MPS’scan be viewed as the reference standard for Russian 
megapolises. 

Thus, in 1988, construction of skywaynetworks in several North America cities resulted 
in the increase in property value [7]. This experience resulted in further studies on the impact 
of skyways in developing countries. In Asia, multilevel pedestrian systems were usually 
formed due to the absence of proper sidewalks and the abundance of street merchants using 
any spare patches of the pavement as an improvised sales outlet [8]. The operation of 
pedestrian crosswalks made it possible to solve several environmental problems, such as 
street pollution, heavy traffic,deteriorating condition of roads, etc. Besides, MPS 
implementation has also resulted in additional revenue from tourism. 

This study is aimed at identification of architectural and planning factors influencing the 
formation of an MPS. 

2 Materials and methods 
For this work,we conducted the in-depth study and comparative analysis of theoretical sources 
and actual examples of MPS implementation, fusing the information on foreign practices of MPS 
realization in culturally contrasting countries. The concept proposed by Leonardo DaVinci 
was one of the historical references studied. The concept suggested the vertical differentiation of 
a city street space into several tiers, where upper tiers would be designed exclusively for 
pedestrians and lower tiers would be intended for carriages, services, and trade[9]. 

We also studied the architectural projects of the avantgarde art, used as the protypes for 
future pedestrian systems.Modern architects consciously refer to the early avantgarde 
concepts, such as flying cities and horizontal skyscrapers [10], while developing the projects 
of multi-level public space.The continuity of pedestrian systems development in modern 
cities can be vividly represented by projects realized in Minneapolis and Calgary in 1950-
1960. Each project of pedestrian system has its history. In Minneapolis it was the product of 
collaboration between architects and municipal administration [11]. In Calgary the system 
was designed by architects inspired by the ideas of Soviet avantgarde of the 1920s and by 
concepts of urbanist city-planners realizing new architectural solutions [12]. 

The two most prominent names in the development of multi-level pedestrian systems are 
Victor Gruen and Vincent Ponte. They have focused on the detailed design of new types of 
over- and underground pedestrian systems. Their ideas were used for construction of 
pedestrian systems in Saint Paul, Minneapolis and Montreal, laying the foundations for 
modern systems like SkyWay, La Ville Souteraine, Calgary +15, etc. [13]. 

The concept of all-encompassing 3D pedestrian network in a city has emerged in the 
beginning of 1900s as a way to reduce traffic jams within city centers with high population 
density [14]. The active developmentof MPS’sin the world practice took place in 1950–60s, 
when many American cities had started to experiment with introduction of multilevel 
transport networks, parkings, andto create pedestrian-only urban areas. 

Currently, we can see a growing interest in the global architectural and city planning 
community to the MPS implementation within urban environment. LisinaO.A. in [15] 
discusses the emergence and evolution of multilevel pedestrian spaces, offering a step-by-

step review of historical backgrounds of pedestrian spaces formation – from single- to 
multilevel ones. The principles of multilevel pedestrian space formation are also discussed 
in papers by Wagner E.A. [16], Sokolova N.V.and Sukhova O.I. [17]. 

For this study we reviewed the modern examples of multilevel pedestrian spacein the 
countries of North America and Asia. Extensive overground pedestrian systems parallel to 
original streets can be found in North American cities such as Minneapolis, Saint Paul, and 
Calgary, while Montreal and Toronto can boast ramified underground networks. In Asia, 
multilevel overground systems are usually formed by pedestrian crosswalks. To illustrate, in 
the last decade almost 40 overground pedestrian walkways have been constructed in Mumbai 
in order to reduce the load onground levels. Unfortunately, in spite of the growing number 
of such structures they get little critical academic attention, considering their role in formation 
of modern urban environment [18]. 

3 Results 
The first overground pedestrian system in America was created in the city of Saint Paul (fig.1). 
Later, this system was used as a prototype for the SkyWayin Minneapolis (fig.2).  
 

 
Fig. 1. SkyWay in Saint Paul. 

 
Fig. 2. SkyWay in Minneapolis (http://millcitytimes.com/news/still-open-skyway-operations-
summary.html) 

2

E3S Web of Conferences 274, 01012 (2021) https://doi.org/10.1051/e3sconf/202127401012
STCCE – 2021



Russia. Identification of factors underlying the formation of MPS’s,and theoretical 
perception of MPS’s existing in these countries poses a special interest in the context of their 
substantially different cultural environments [5]. 

A knowledge of MPS implementation experience will allow us to identify the factors of 
architectural formation and to grasp the concept of a multilevel public space, illustrated by 
the example of the USA, Canada, China and India –four completely different countries of 
North America and Asia.Thesubjects selected for the study can be characterized by strong 
ties between architectural solutions of an MPS and the cultural code of the region [6]. The 
evolved pedestrian system of these MPS’scan be viewed as the reference standard for Russian 
megapolises. 

Thus, in 1988, construction of skywaynetworks in several North America cities resulted 
in the increase in property value [7]. This experience resulted in further studies on the impact 
of skyways in developing countries. In Asia, multilevel pedestrian systems were usually 
formed due to the absence of proper sidewalks and the abundance of street merchants using 
any spare patches of the pavement as an improvised sales outlet [8]. The operation of 
pedestrian crosswalks made it possible to solve several environmental problems, such as 
street pollution, heavy traffic,deteriorating condition of roads, etc. Besides, MPS 
implementation has also resulted in additional revenue from tourism. 

This study is aimed at identification of architectural and planning factors influencing the 
formation of an MPS. 

2 Materials and methods 
For this work,we conducted the in-depth study and comparative analysis of theoretical sources 
and actual examples of MPS implementation, fusing the information on foreign practices of MPS 
realization in culturally contrasting countries. The concept proposed by Leonardo DaVinci 
was one of the historical references studied. The concept suggested the vertical differentiation of 
a city street space into several tiers, where upper tiers would be designed exclusively for 
pedestrians and lower tiers would be intended for carriages, services, and trade[9]. 

We also studied the architectural projects of the avantgarde art, used as the protypes for 
future pedestrian systems.Modern architects consciously refer to the early avantgarde 
concepts, such as flying cities and horizontal skyscrapers [10], while developing the projects 
of multi-level public space.The continuity of pedestrian systems development in modern 
cities can be vividly represented by projects realized in Minneapolis and Calgary in 1950-
1960. Each project of pedestrian system has its history. In Minneapolis it was the product of 
collaboration between architects and municipal administration [11]. In Calgary the system 
was designed by architects inspired by the ideas of Soviet avantgarde of the 1920s and by 
concepts of urbanist city-planners realizing new architectural solutions [12]. 

The two most prominent names in the development of multi-level pedestrian systems are 
Victor Gruen and Vincent Ponte. They have focused on the detailed design of new types of 
over- and underground pedestrian systems. Their ideas were used for construction of 
pedestrian systems in Saint Paul, Minneapolis and Montreal, laying the foundations for 
modern systems like SkyWay, La Ville Souteraine, Calgary +15, etc. [13]. 

The concept of all-encompassing 3D pedestrian network in a city has emerged in the 
beginning of 1900s as a way to reduce traffic jams within city centers with high population 
density [14]. The active developmentof MPS’sin the world practice took place in 1950–60s, 
when many American cities had started to experiment with introduction of multilevel 
transport networks, parkings, andto create pedestrian-only urban areas. 

Currently, we can see a growing interest in the global architectural and city planning 
community to the MPS implementation within urban environment. LisinaO.A. in [15] 
discusses the emergence and evolution of multilevel pedestrian spaces, offering a step-by-

step review of historical backgrounds of pedestrian spaces formation – from single- to 
multilevel ones. The principles of multilevel pedestrian space formation are also discussed 
in papers by Wagner E.A. [16], Sokolova N.V.and Sukhova O.I. [17]. 

For this study we reviewed the modern examples of multilevel pedestrian spacein the 
countries of North America and Asia. Extensive overground pedestrian systems parallel to 
original streets can be found in North American cities such as Minneapolis, Saint Paul, and 
Calgary, while Montreal and Toronto can boast ramified underground networks. In Asia, 
multilevel overground systems are usually formed by pedestrian crosswalks. To illustrate, in 
the last decade almost 40 overground pedestrian walkways have been constructed in Mumbai 
in order to reduce the load onground levels. Unfortunately, in spite of the growing number 
of such structures they get little critical academic attention, considering their role in formation 
of modern urban environment [18]. 

3 Results 
The first overground pedestrian system in America was created in the city of Saint Paul (fig.1). 
Later, this system was used as a prototype for the SkyWayin Minneapolis (fig.2).  
 

 
Fig. 1. SkyWay in Saint Paul. 

 
Fig. 2. SkyWay in Minneapolis (http://millcitytimes.com/news/still-open-skyway-operations-
summary.html) 

3

E3S Web of Conferences 274, 01012 (2021) https://doi.org/10.1051/e3sconf/202127401012
STCCE – 2021



With time, the SkyWay has significantly outrun its Saint Paul’s predecessor. Today, the 
SkyWay system in Minneapolis links 47 city quarters, connecting existing objects – historical 
buildings and sites of modern social life, and extending over 8 miles (13.5 km), which makes 
it the largest continuous pedestrian system in the world. However, from the architectural 
point of view, Saint Paul’s pedestrian system looks more integral than SkyWay system in 
Minneapolis [19]. 

The larger part of pedestrian systems in Asia is formed by overground walkways. 
Overground pedestrian system in Hong Kong (China) is virtually a multilevel city with 
elevated public spaces, connecting housing, businesses, offices, and parkings into a single 
megastructure dominating the public transportation levels [20].  

Mumbai Skywalkin India consists of 36 overground pedestrian walkways. This system is 
a part of the effort on improving traffic situation in the city. Initially, the project intended to 
construct 50 overground pedestrian walkways. However, due to construction problems and 
local criticism, the number of walkways was cut down [21].  

This study made it possible to solve the very important architectural problem –to 
analyzescholarly works on architectural planning principles of MPS formation. In the global 
practice,multilevel public spaces serve as means of urban environment organization and represent 
anintertwining of three systems: transportation system, pedestrian system, and urban fabric. 

1. Land marking and land or property ownership.In North America,buildings and 
skyways are usually owned by companies and, therefore, cannot be deemed public [22]. 
However, in Asia, overground pedestrian systems are built by municipal administrations, and 
connect privately owned buildings and businesses with municipal property [23]. 

2. Versatility of MPS development. A multilevel public space can act not only asa system 
of underground or overground pedestrian crosswalks [24]. They can also serve several other 
functions as well. In North America such systems are often used as enclosed footbridges to 
connect buildings, recreational areas, to raisea city’s parks, gardens, etc. over the ground 
level. The spaces within the buildings, formed by interconnections of skywalks, are often 
given to retail businesses and can act as shopping centers. In Asia, MPS systems are mostly 
used to provide safe access to public transit nodes [25]. 

3. Architectural planning. In the USA, the first floors of skyscrapers often act as the 
elements of overground pedestrian system. Skyway systems are formed by pedestrian bridges 
usually located not higher than the 3rd floor above the ground level. In Asia such systems 
often represent an independent integral structure. Thus, we can consider the reviewed 
structures as an integral architectural and planning element of a city, forming the unique look 
of a certain territory with its characteristic features [26]. 

4. Economical effectiveness.According to available publications, an MPS system is able 
to determine price formation of property in city districts, promoting the development of 
central parts of cities and forming their identity [27]. Aside from pedestrians’ comfort and 
safety, the main drivers for development and realization of overground pedestrian systems 
both in America and in Asia are the need to reduce traffic congestions on the roads, reduce 
air pollution from vehicles, and to protect pedestrians from transport noise[28]. Complex 
numerical simulation studies were conducted in several cities to analyze pedestrian systems 
and to optimize networks of overground pedestrian networks. 

5. Historical and cultural aspects. The analysis of historical evolution of multilevel public 
spaces shows that such spaces emerged in a response to certain social needs of urban life. 
Over the last decades the need in multilevel public spaces has risen sharply 
[29].Conservation, restoration, renovation, and formation of new MPS’s, growth of their 
social importance and relevance are dictated by increasing automobilization and social 
changes in society. Both in America and Asia overground pedestrian systems have positive 
effect on historical objects, providing a laconic connection and visual communication 
between historical buildings and modern architecture [30]. 

4 Discussion 
In this study we have reviewed various multilevel objects in North America and Asia. In 
America such objects are usually represented by overground and underground pedestrian 
systems, while in Asia such objects are mostly the overground systems consisting of 
crosswalks. 

We have established that an MPS can act as the continuous system of urban pedestrian 
traffic, developing within the framework of factors identified here:  

- land marking and land or property ownership; 
- versatility of MPS development; 
- architectural planning; 
- economical effectiveness; 
- historical and cultural aspects. 
According to the results of the study, an MPS certainly has development perspectives as 

pedestrian systems become a dominant feature of future cities. 

5 Conclusions 
1. Authors have studied and summarized considerable theoretical and practical material on 
formation of multilevel public space as a means of urbanistic architecture. 

2. The study has made it possible to identify main architectural planning factors 
influencing the formation of multilevel public spaces. 

3.Authors conducted the comparative analysis of multilevel public spaces in North 
America and Asia, demonstrating the perspectives of MPS development as pedestrian 
systems become a dominant feature of future cities. 
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