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OUTLINE

� The project Deep City

� The concept 3D urbanism

� The methodology Integrated management framework

� The results International case studies

18/06/2012 2



1. THE PROJECT: 1. THE PROJECT: DEEP DEEP CITYCITY

Phase 1: 2006-2009

Research initiationResearch initiation
-Environment and underground 
resources

-Sociology and perception to use 
subsurface in urban area

-Subsurface building cost and life 

Phase 2: 2009-2012

Concept specialisationConcept specialisation
-Sustainability strategies for urban 
subsurface development

-Integrated planning process for policy 
implementation

-Economic implications and decision-
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-Subsurface building cost and life 
cycle cost estimation

-Economic implications and decision-
making analysis

from theoretical development to practical application on urban planning

from urban sciences to strategic management

from 1 city to 2 cities, and more…

Multi-level

Multi-discipline

Multi-scale



2. THE CONCEPT:2. THE CONCEPT: 3D 3D URBANISMURBANISM

a visionary solution to renew urban centers � regulation between densification and revitalisation

population growth
Land scarcity Land use competition (among residential, commercial, infrastructure, park, etc.)

Public infrastructures 
(utility, transport)

Housing and office 
space supply

Commercial and 
recreational space

Urbanisation drawbacks:

Challenges?

Public space and 
greenery
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Revitalisation

(Sapporo, Japan)

Densification

(Montreal, Canada)(Duffaut, Paris, 2010)

Underground infrastructures

(Carmody, US, 1993)

Underground buildings



2. THE CONCEPT:2. THE CONCEPT: 3D 3D URBANISMURBANISM

- Resources-based 3D urbanism:  
identify “resources reservation area”, no construction project authorized
“resources zoning”(groundwater, ground source, aggregate extraction)

- Institution-based 3D urbanism:  
identify urban demand potentials, involve public and private stakeholders, create value chain,
formulate underground project development strategies, stimulate economic growth
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(Parriaux A., Deep City project)



3. 3. THE METHODOLOGY:THE METHODOLOGY: INTEGRATED MANAGEMENT FRAMEWORKINTEGRATED MANAGEMENT FRAMEWORK

Critical factors

Local diagnostic

Potential zoning

Project indicators

Interative processInterative process
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Project indicators

Scenario analysis

Policy instruments



3. 3. THE METHODOLOGY:THE METHODOLOGY: INTEGRATED MANAGEMENT FRAMEWORKINTEGRATED MANAGEMENT FRAMEWORK STEP1 FACTORSSTEP1 FACTORS

5 cities are selected to represent underground management trend around the world: 

Key  success 
factors:

1. Strategic level in 
city planning

2.  Advanced 
databank building

3. Co-development 
of ug.infrastructure 
and ug.building
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4. Institution for 
urban subsurface

5. Public-private
Collaboration

6. Economic and 
legal feasibility  

7. Social survey to 
support projects



3. 3. THE METHODOLOGY:THE METHODOLOGY: INTEGRATED MANAGEMENT FRAMEWORKINTEGRATED MANAGEMENT FRAMEWORK STEP 2 DATASTEP 2 DATA

10 determinants for 
supply capacity 10 determinants for 

demand forecast

Suzhou city, ChinaPilot city

Geomorphology, hydrogeology, 
sensitive soil, engineering difficulty, 
subsidence, hazard, heritage zone, 
ecological zone, existing 
foundation, existing utility lines

Population density, transit lines, 
commercial and residential land 
price, land use type, priority zone, 
civil shelter zone, historic zone, etc
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Mapping for demand potentialLayered mapping for supply potential

Operation for databank building:
Time for data collection: 2 years
Time for data analysis with GIS: 1 year
Special working group for survey and multi-criteria analysis
Several governmental reporting meetings
Output: a webGis platform for information sharing



3. 3. THE METHODOLOGY:THE METHODOLOGY: INTEGRATED MANAGEMENT FRAMEWORKINTEGRATED MANAGEMENT FRAMEWORK STEP 3 CITYSTEP 3 CITY

* Supply forecast:
(based on current technology)
� 413 km2 floor area for 
shallow subsurface (0-30m)

* Demand forecast:
Compact city trend with 
underground densification 
rate to support growth
� 400 km2 floor area with 
50% underground space share
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Global supply-demand potential:
City-scale zoning for subsurface 
construction: 
(to be legalized in land use planning)

Very high potential zone

Moderate potential zone

Low potential zone

High potential zone



3. 3. THE METHODOLOGY:THE METHODOLOGY: INTEGRATED MANAGEMENT FRAMEWORKINTEGRATED MANAGEMENT FRAMEWORK STEP 4 PROJECTSTEP 4 PROJECT

How to reveal investment interests on underground building project?

New indicator: 3D Land value with “underground premium”
� Choosing a high potential land parcel for real estate project, construction cost is lower, 
demand level is higher, leading to a higher integrated land value.
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3. 3. THE METHODOLOGY:THE METHODOLOGY: INTEGRATED MANAGEMENT FRAMEWORK        INTEGRATED MANAGEMENT FRAMEWORK        STEP 5 DECISIONSTEP 5 DECISION

Densification

Revitalisation

MontrealMontrealMontreal
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Revitalisation
ParisParis

SapporoSapporo
Paris

Sapporo AmsterdamAmsterdamAmsterdam



Criteria for project investment: Land development return levels:

Project performance and the importance to sustainability criteria: 
Underground 
building Scenarios:

18/06/2012 12

Historic center:
“revitalisation” 
type 

Business center:
both types can 
contribute

New dev. area: 
“densification” 
type 

Mixed area:
Density may not 
be a good option



3. 3. THE METHODOLOGY:THE METHODOLOGY: INTEGRATED MANAGEMENT FRAMEWORKINTEGRATED MANAGEMENT FRAMEWORK STEP 6 POLICYSTEP 6 POLICY

Critical factors

Local diagnostic

Potential zoning

Project indicators

Strategic plans, operational capacity building (databank, institution, legislation, market) 

Support information platform building as long-term decision tool and knowledge sharing 

Guide land use orientation for urban subsurface, legalize potential land parcel reserve

Mobilise architects, planners and economists for comprehensive project appraisal  
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Project indicators

Scenario analysis

Policy instruments

Mobilise architects, planners and economists for comprehensive project appraisal  

Balance stakeholders’ interests, create participation for decision making process 

Change paradigm, practice new instruments (plans, zonings, laws, market), favor innovation
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