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Phase 1:2006-2009

Research initiation

Phase 2:2009-2012

Concept specialisation




2.THE CONCEPT:

(Duffaut, Paris, 2010) - (Carmody, US, 1993) (Montreal, Canada . apporo, Japan)




2.THE CONCEPT:

U R

L resources zoning

Space and Geomaterials
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Operational level

Strategic level

3. City-scale zoning

*Built environment
*Indicators

2. Data building
*Geological survey
*Local demand

*Crnitical success factors

=TIustnumnents (relerences)

/ *Suslainabilily criteria

6. Policy making

1. Criteria framing
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5. Decision analvzing

*Crileria levering

*New instruments
*Implementation
process

+Institutional
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*Diagnostic

-
-t
.
o

»
-

*Potential targets
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=Scenarios

*Pricing

*Performance




STEPI FACTORS|

dto: represent

Amsterdam Maontreal Helsinki

1.5 million hab. (2011) 3.8 millign hab. (2011} 13 millizn hak. (2011) 1.3 million hab. (2011) 11 million hab. (2211)
Density: 3561 hab/km2 Density: 4517 hab./km2 Density. 6030 hab./km2 Density: 2755 hab./km2 Censity: 3640 hab./km2
GDP{capita: 546'914 [2011) GDP/capita: 546°235 (2011) GDP/capita: 542'831 (2011) GDP/capita: 544°512 (2011) GDF/czpita: 539°459 (2011)

AMFORA, (Alternative Multifunctional Indoar City Master plan Ceep Spacz Utilization Law Uncerground Master Plan Development Program (Ville 12D) 1 N
Underground Space AmsterdamiRein | (Boisvert 2004) {Nishioka, Tannaka et al, 2007) (VAHAAHO 2009) {Labbe 2011) |. Strategic level in
2003) i )

» 1398 policy iritiation for assessing 1960s conception and initiation 1355 construction of large 1355 database building (Real 1972 initiation study for Clt)’ Plannlng
“undargraundisation” 1970s network expansion (RFS0) valumes of underground Fatate Nepartment 2005) underground
possibility[Mannikhof, Edelenbos et 19205 maturity with functions shopping arcades 1296 initiation of feasibility urbanism(Utudjian 1972}
al. 1998) lcemmerce, mobility, institutian, 1365 “Golcen age” study for underground 1595 feasibility research for 2 Advanced
13393 policy application on Great office, culture)(El-Gensidy, 1380 regulation restriction space(Rankd, Ritola et al. underground urbanism{Barles o1
Randstad spatial planning Kastelberger et al. 2011) 1388 promotion of effective land 1398) and Guillerme 1995) databank bu |Id|ng
revision{Maonnikhof, Edelenbos et al, 1992 adoption of Master Plan use with subsurface 2006 working group on 3D 2005 policy initiation for
1999) 2002 revision of Master Plan 2000 new legal system/{Japan property cadastral system sustainable subsurface use
2008 mainstream into Amstercam Tunnelling, Takasaki et al. 2000) 7009 adoptinn of rack space 2017 action plan af "ville 100" 3.Co-d evelopment
Action Plan Haalthy City Master Plan

of ug.infrastructure
and ug.building

Larze projects Plannad SCkm long 6-level tunnel Cxisting indoor pedestrian “gee-grid” project, hybrid Czntral car park extension Planned Metro Arg Express
space under city canal, 1 million m2 netwark, 32km long, connecting undarground city plan{Miyake linking transport to project (Pzris)
flaor space per layer, integrated with 56 buldings and 20 stations a7d Denda 1993) commercisl area Renewal project of central
hzat pump system, zero energy “lanned confinuous exsansion Cantral district rageneration with Large water plant facility szafion complex Les-
irput for heating and coaling, zero with International District (QIM) undzrground space use[Gmura under resident zrea(llkka kalles(Geburtig 2011) 4 |nstitution for
surface land use and Kawachi 2007) 2011)
Capadty COB (Netherlands Knowledge Certar | & oVl [L'Obsarvatoire de la villz US] (Urtan Undarground Space Helsinki City Rezl Estate LndergroLnd Space urban subsurface
building and for Underground Space and IntErizure) center of Japan) Department Committes (AFTES)
collahorations. Cuonsliuclion) Universily ol Munlieg JTAlapen Tunneling Associalion) Geolechnical division Regivnal Econumiv and Sucial
1UL {Delft Uriversity of 1echnology) City Council ot Montreal Investigation Committee for Ministry of Environment Counci 5 PU blic-private
RPD [Nationa! Physical Planning Association of owners |ARQIM) Deep Underground Space use Land use department Ministry of Ecology, Energy and i
Service) CNR (Canadian National Railway) [MITI) Ministry of Inzemazional Ministry of Agricutturz and Sustainable Cevelopment Collaboration
Ministry of Housing, Spatial Planning 5TM {Société de Trade and Industry(Tetsuya Forestry (3D cadaster) IREX (Institut de la Recherche
and Enwvironment|{Edelenbos, Transport)(Besne- 1997) 1390) appliquée et I'Expérimantation
Maonnikhof et al. 1998) Urb:an Develcpme_nt Dep_artmenl en genie civil) 6 Economic and
National Lznd Policy Institute
IMethadological Layered land olanning and area Public-private Legalization of deep space Detail mapping of existing & Economic valuation for Iegal feaS|b|I|ty
application and miapping partnership(Boisvert 2007) Planning method for planned facilities and subsurface use right(Barles
instruments Multi-crite<ia decision making = Land use rights and incentives zoning(Barles and Jardel 2005) patential pan-spacs(Chow, 000)
process (Besner 2007) Numbers of building Paul et al. 2002; Paul, Chow Integration with existing ]

Economic valuation for resources » Layerad planning and inventory investigations and social surveys et al. 2002) planning instruments{Barles 7.Social su ryes to
(Boivin 1283; Boivin 1590) (Nishi, Kamo 2t al. 1990; Nishida = Public acquisition of land 1939) support projects

and Uchiyama 1993; Nishida, ® Legalization cf underground Sustainability indicators(M.
Fabillah et al. 2007; Okuyama (rock) space utilization Ceffayet and d"Alofa-
2007) Schwartzentruber 2011)
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Social demand level for
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Layered mapping for supply potentialr




STEP3CITY |11

integrated supply-demand indicator |0-15m  use coefficient total\rolumebylevel useful ratio by level |[FRSN

8.03%
high potential area . . . . 9.04%
moderate potential area . b . ; 6.00%
low potential area
useful volume_100mio m3
total volume_100mio m3
useful ratio by depth layer
equivalent floor area_km?2 ! 5 5 (if floor height = 4m) |

Floor Area Ratio

total urban area (km2)
construction land use (50%)
floor space demand (km2)
"undergroundisation" rate

underground floor space (km2)

City-scale zonin

» construction: -
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Mixed area:

new development area

business district

5
:
i

glal.l |s
W L=
W Ocmlm.m =
3 B 5| g = "
T H e~
= 2 | B8 =
= mﬂw s .
= S | =
— =] =] =
S = ]
RS =3
A
= A
”
= =
L 2
~
om, 2 9
B = = on
ﬁpacMmm
wmpmw..mw.wlm a o+ e
mnsmwcmsy el = e
.r.On.hC.rUG.Mﬂ mm
o2 5 @ = = o g E B
HERE IR ‘H
= g8y 5 8 o =
a
MERR-EREL .
%8 & 8|3 8 5| & & w . £ g
z | 2 g-— %
T O|Ed $3fs2
= g g 3 25 3§E
g z Al 3
= = £ 2 5 g @
= CEZES
|} B @ E S o B
- 2
v = 3 = - )
2 = P TETE G
m ) I 2EEEE
2 V A
S 2 85
E2EZLD
BE G5 E 2
SEEEE










