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Abstract

This paper primarily examines the issues of 
urban space development during Xiamen's rapid 
urbanization, focusing particularly on transforming 
the "leftover spaces" under viaducts into automated 
logistics distribution centers. The study integrates Rem 
Koolhaas's "congestion culture" theory, Jane Jacobs's 
urban vitality concept, and Yona Friedman's "mobile 
architecture" ideas to explore effective utilization of 
urban fringe lands as logistics nodes that connect 
communities and meet diverse community needs.

Due to indiscriminate urban expansion and non-
standard planning, many peripheral urban areas 
have become difficult to plan and reuse, turning into 
"invisible" waste spaces. This research emphasizes re-
evaluating these urban spaces' potential and aims to 
establish a new perspective on urban space through 
innovative design.

Combining questionnaire surveys and literature 
reviews, this study analyzes public acceptance and 
demand for transforming the space under elevated 
roads into automated logistics centers. The ultimate 
goal of the research is to propose new ideas for the 
planning and utilization of urban surplus spaces, 
promoting sustainable urban space development.
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Chapter 1:  
Introduction 
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Figure 1: City Thresholds Concept Diagram (Esquivel, 2022).
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N

Xiamen,Fujian
In X iamen ' s  urban landscape ,  in f rast ructure  p lays  a  key  ro le  in  phys ica l 
t h r e s h o l d s .  I t s  i n f r a s t r u c t u r e  n e t w o r k ,  i n c l u d i n g  r o a d s ,  b r i d g e s ,  s u b w a y 
l ines,  etc. ,  both divides different spaces and subtly connects them together. 
C o n n e c t  t h e m  i n t o  a  c l o s e l y  l i n k e d  u r b a n  e n t i t y  i n  a n  e f f i c i e n t  w a y .

Infrastructure Mapping

W E

S

Road layer 
The road network in Xiamen is dense, 
divided into main roads and secondary 
roads, which are radial and circular 
distribution, connecting different parts 
of the city.

Traffic layer 
The traffic layer shows the diverse 
modes of transportation in Xiamen, 
including buses, subways, ferries and 
private transportation. 

Green stratum 
Green stratum highlights the natural 
environment and urban greening of 
Xiamen. The city has a wide range of 
parks, gardens and waterfront green 
belts.

Water layer :
The water layer in Xiamen shows the 
distribution of ports, rivers and lakes. 
The port is an important economic hub.

Regional partition layer : 
Each region has unique characteristics 
and functions, such as business, 
housing, education, culture and so on.

Figure 2: Xiamen Mapping 
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My project explores the city as 
a conceptual threshold of an 
active entity. 

This design transforms the 
function of existing spaces, 
introducing new patterns of 
behavior and interactions into 
everyday life. 

On a broader scale, this 
intervention demonstrates how 
the city, as a dynamic entity, can 
influence residents' lifestyles and 
community interactions through 
design and technological 
applications, reflecting the 
potential of urban space as a 
conceptual threshold.

Concept thresholds Collage

Figure 3 : Concept Thresholds Collage
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Analysis of urban infrastructure

Figure 4 : Analysis of urban infrastructure
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Dual Interpretations of Grey Space

In the field of architecture

In the field of urban planning and 
urban geography

‘ grey space ‘ is usually used to describe the transition area inside 

and outside the building, creating the effect of indoor and out-

door integration. This includes the building ‘s colonnades, eaves, 

entrance areas, and places such as squares and green spaces 

around the building. These ‘ gray spaces ‘ help to connect indoors 

and outdoors, while providing people with places to rest, socialize 

and engage in activities. (Wikipedia, 2024).

 ‘ grey space ‘ is more used to describe the undefined or under-

developed areas in the city, usually empty spaces on the edge 

of the city, unused parking lots, abandoned factories, or other 

similar vacant areas. This concept highlights the potential use and 

regeneration opportunities of these places in urban planning and 

development. （Tzfadia，2017）
 Figure 7.Space under the viaduct

Figure 5.KISHO KUROKAWA Figure 6.Saitama County Museum of Modern Art
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Grey Space Analysis of Xiamen City

 Figure 8.Grey Space analysis of xiamen
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 Analysis of the space under the bridge 

 Figure 9.Analysis of the space under the bridge
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Grey Space Analysis of Xiamen City

 Figure 10.Grey space analysis
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The limitation to a specific site within Xiamen

The space under the bridge in this study refers to the space under the bridge under the projection of 
the vehicle or pedestrian bridge on the urban municipal road, which is mainly the remaining space 
outside the road under the bridge. The space under the bridge is composed of roof, column and 
space under vertical projection, forming a unique overhead open space.

I will first focus on Xiamen 's Huli district, which has become an ideal place to study urban 
infrastructure improvement and community service space innovation due to its rich viaduct 
connections and central location.

Famous Norwegian urban architect NorberSchuz.In 1979, he put forward the concept of "place spirit" , 
which studies the relationship between human activities and the surrounding environment. 
In addition to the bridge, the physical space also carries the activities of people in the city. It is 
necessary to give the space under the bridge more connotation by studying people's activities.
（Amapire，2016）

 Figure 12: Postcards from The Continuous City (Triennale, 2019).

 Figure 13: Xiamen Area Map 

 Figure 11. Concept of space under the bridge
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Chapter 2:  
Conceptual Framework 
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Sub-question 1: Theoretical Application
"How can Rem Koolhaas's theory of 'congested culture', Jane Jacobs's 
theory of urban vitality, and Yona Friedman's 'mobile architecture' be 
applied in the design and implementation of automated logistics centers 
to optimize the use of space under viaducts?"

Sub-question 2: Design Practice
"What design strategies and practices are most effective in designing 
automated logistics centers that not only meet the requirements of 
technological implementation but also utilize urban grey spaces optimally 
and allow for future expansion?"

Sub-question 3: Community Engagement and Impact
"What role does community engagement play in the design and 
realization of automated logistics centers under viaducts? What specific 
positive impacts do these spaces have on the lives of the residents in the 
surrounding communities?"

Strategies for Creating Automated Logistics Distribution 
Centers:
How can the theories of Rem Koolhaas's 'congestion culture', Jane 
Jacobs's urban vitality, and Yona Friedman's 'mobile architecture' be 
applied to transform the underutilized grey spaces beneath viaducts 
into efficient automated logistics centers that enhance the convenience 
of parcel delivery for community residents?

Research Questions

Sub-Research Questions

Theoretical background
-Research Questions
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A broader background and analysis

 Figure 14  .A broader background and analysis
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Theoretical framework

 Figure 15: Theretical Framawork
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case study analysis

 Figure 16  .Case Study analysis

（Terremoto，2020）

（HG-Architecture，2022）
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Literature review

（Guo，2008）

（Hou，2012）

（Cupers，2002）

（Samadi，2013）

 Figure 17: Literature review



20

FM
P 

De
si

gn
 R

ep
or

t

Chapter 3:  
Site Analysis & 
Phenomenon Identification 
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Site Selection&Location Plan-Xiamen Distribution Center Mapping

 Figure 18: Site Selection&Location Plan-Xiamen Distribution Center Mapping



22

FM
P 

De
si

gn
 R

ep
or

t

 Figure 19  .Contextual site plan

Contextual site plan
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 Figure 20.Device distribution strategy

Device distribution strategy
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Population needs analysis

 Figure 21 . Population needs analysis
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Problems with traditional express stations

 Figure 22.Problems with traditional express stations
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Design Concept Narrative

 Figure 23 . Design Concept Narrative
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Design Concept Propose

 Figure 24.Design Concept Propose
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City Logistics distribution flow chart

 Figure 25 . City Logistics distribution flow chart
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Cargo handling process in modern logistics center

 Figure 26.Cargo handling process in modern logistics center
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Module Volume&expansion module strategy

 Figure 27 .Module Volume&expansion module strategy



31

FM
P 

De
si

gn
 R

ep
or

t

The last mile delivery process design

 Figure 28.The last mile delivery process design
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Analysis od the scale of conventional community express stations

 Figure 29 .Analysis od the scale of conventional community express stations
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Module function analysis

 Figure 30.Module function analysis
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Chapter 4:  
Design Process 
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Module Structure evolution

 Figure 31.Module Structure evolution
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Section&sketch model

 Figure 32 .Section&sketch model
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Project aerial view ( draft )

 Figure 33.Project aerial view ( draft )
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Large scale flow chart

 Figure 34 .Large scale flow chart
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Small scale flow chart

 Figure 35.Small scale flow chart
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Chapter 5:  
Design Proposal  
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Application analysis of different terrain modules

 Figure 36.Application analysis of different terrain modules
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Diagram of future expansion 

 Figure 37 .Diagram of future expansion 
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Master Plan

A ‘A

 Figure 38.Master Plan



44

Section AA'

 Figure 39 .Section
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Module Plan

 Figure 40.Module Plan
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Process Design

 Figure 41 .Process Design
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Render 01

 Figure 42.Render 01
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Render 02

 Figure 43,render 02
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Render 03

 Figure 44.Render 03
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Sectional perspective & large sample

 Figure 45,Sectional perspective & large sample
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Explosive view

 Figure 46.Explosive view
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Site Model

 Figure 47,Site Model
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Detail Model

 Figure 48.Detail Model
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Chapter 6:  
Conclusion and Reflection  
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Conclusion&Reflection

In the project practice, I faced a variety of challenges, including how to achieve efficient 
logistics operations in a limited space, and how to meet the practicality and technical 
feasibility while maintaining the beautiful design. These lessons provide valuable insights 
into our understanding of functional integration and spatial reuse in complex urban 
structures. 
 
Looking to the future, it is recommended to further study the multi-functional use of 
space under viaducts and explore more ways to use these often neglected urban spaces 
to enhance urban ecological and social interactions. At the same time, it should also 
consider how to use emerging technologies, such as artificial intelligence and big data, to 
optimize urban logistics systems to make them more intelligent and sustainable.

This project explores how to transform the urban space under the viaduct through 
the design and implementation of automated logistics distribution centers, effectively 
applying Rem Koolhaas ' ' crowding culture ' theory, Jane Jacobs ' urban vitality theory, 
and Yona Friedman 's ' mobile architecture ' concept. The combination of these theories 
not only optimizes the use of urban space, but also promotes the connection and vitality 
of communities, demonstrating the importance and potential of urban thresholds in 
modern urban planning.
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