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A Study on the Incentive Rule of Lot Consolidation and Open Space Creation

for Dynamic Simulations in Downtown Area

Using the Sakae area in Nagoya City as a case study
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Summary:

In 2018, Nagoya City introduced a comprehensive “incentive zoning system” in CBD in 2018 in anticipation of

improved momentum for redevelopment due to the opening of the Linear Shinkansen in 2027. The authors think that a

strategy by creating open space is necessary for people to provide public services in the Sakae district. Keonig

simulated the dynamic of urban planning and development, but there has been no report of downtown simulation. In

this paper, the authors created as a visual tool for supporting the spatial volume study in downtown planning, the

authors created an integrated simulation that takes into account the extra FAR (floor area ratio) due to open space

creation and lot consolidation. Using a 3D modeling software, Rhinoceros and Grasshopper, we show visualized results

of the district simulations.
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Tablel.Descriptions on Floor Area Ratio Bonus
in the City of Nagoya's Operation Policy

Evaluation of Surplus FAR
Standard FAR (V0)
Targeted Floor Use (V1)

Public Services (V2) AV=V14V2+V3+V4

Lot Conslidation  (V3) Integrated Design System
Open Space Creation  (V4) AV

V=V0+AV

V:Max Floor Area Ratio

Evaluation Items in Each System

Redevelopment Promotion District
AV=V1+V2+V3+V4+V5
Specific District

Urban Infrastructure Development(V5)
AV:The Extra FAR

Table2. Policy Measures to be Considered for District Form
Policy MeasureName Part of the Space Use Model

(Dincentive Rule for
Space Creation

Increasing the FAR for the
Open Space Created by the Setback(V4)

Increasing the FAR to the Size of the
Lot Consolidation to Facilitate Joint
Rebuilding Through Lot Consolidation(V3)

(@Incentive Rule for
Lot Consolidation

Designate Uniform Post-Reconstruction
Setback Distances Across the District to
Promote Connectivity of Vacant Lots

(3Setback Line Rule

Higher Rebuilding Judgment Probability
for Buildings Built 30 years or More

(#)Measures to Promote
Intent to Rebuild
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[Example of a Building Layout
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Setback Assumption
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Table 3. Application of the Comprehensive Design System for Open Space (Sakae, Nishiki of Nagoya City, since the Heisei era)

Number Lot Size(m) TFA(M)

Building Name OSR(%) FAR(%) 11| Takisada Head Office Building(H2) 1,979 56.4 15,505 | 783.5
1 Takisada Head Office Building(H2) 3,166 48.1 28,348 895.4 12 Hotel Pre-Seed Nagoya(H2) 1,061 68.6 22269 | 2098.9
2 Hotel Pre-Seed Nagoya(H2) 1,003 78.8 7,965 794.2 13 | The juroku Bank Nagoya Building(H3) | 2,043 67.3 10,165 497.6
3 The juroku Bank Nagoya Building(H3) | 2,016 65.8 20,547 1019.2 14 | Marukan Vinegar Fushimi Building(H3) 1,920 60.6 15,725 819.1
4 | Marukan Vinegar Fushimi Building(H3) 1,980 67.3 15,673 791.6 15| Sumitomo Marine Nagoya Building(H3) | 4,131 59.6 41,564 | 1006.2
5 Sumitomo Marine Nagoya Building(H3)| 2,091 84.6 17,627 843.0 16 | Fushimi Life Plaza(H4) 1,441 77.1 15,006 | 1041.4
6 Fushimi Life Plaza(H4) 2,649 67.4 25,331 956.3 17 Marunouchi Station Building(H4) 1,162 51.3 7,711 663.6
7 Marunouchi Station Building(H4) 2,441 59.5 27,102 1110.3 8 Diapalace Shirakawa Koen(H9) 2,380 37.3 21,645 909.5
8 Diapalace Shirakawa Koen(H9) 2,006 58.8 11,923 594.4 19 | Nagoya Heiwa Building (H14) 4,831 75.5 56,129 | 1161.9
9 | Nagoya Heiwa Building (H14) 1,463 740 | 9529 | 6514 20| Nagoya Fushimi Building(H18) 4,581 735 | 50,543 | 1103.4
10 Nagoya Fushimi Building(H18) 3,328 61.4 36,620 1100.4 Average 64.6 942.0
OSR: Open Space Ratio TFS: Total Floor Amount FAR: Floor Area Ratio
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Figure 6. The Extra FAR by Creation of Open Space
(V4, V0=600%)
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Figure 7. Differences in District Form by
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Input . [Surface],[Age of Construction],[Block Number]

for Combination [Surface,Age of Construction,Block Number]
Lot List .append(Each Element)
for Repeatedly Expand the Lot List:
if More than 30 years old and less than 60 years old:
‘ Added to the Consolidation Decision List
for Repeatedly Expand the List of Consolidation Decisions:
if Block Numbers in the annexation list are the same:
if n-1 or n+1 or n-4 or n+4 is present for the Lot Number:

as is

else:

‘ Consolidation Decision List .remove(Relevant elements)

Lot Consolidation= rs.CurveBooleanUnion([Surface in the
Consolidation Decision List])

Lot Number=[Site Number on the Consolidation Determination List]

Block Number=[Block Numbers on the Consolidation list]

for Combination [Lot Consolidation, Lot Number, Block Number]

Consolidation List .append(Each element)

Output :The Consolidation List[” Merged Surfaces” ]

Figure10. Pseudo Code for Lot Consolidation (Verl)

[ Increase the Term (+1 4) k

Years of Construction NO
Over 60 Years

Years of Construction
Over 30 Years

YES

Over 30 years old Exists
on an Adjacent Proper

YES

‘ Lot Consolidation‘

YES

Single lot | No Rebuilding |

\ Designation of Open Space Ratio \
N

‘ Calculation of the Extra FAR ‘

N2
\ Rebuilding End

Fiure 11. Simulation Algorithms (Verl)

Table 4. Verl Simulation Case Setting

Case 1 Case 2 Case 3 Case 4

Setback

Distance 10 15 20 25

Table 5. Verl Simulation Results(20 Averages)

Number Average Average | Creating on
of Lot FAR(%) OSR(%) |Opne Space( ni )
. 60,489
Initial Value 128 525 (Tolal l)istrict)
Floor Area
Case 1 51 616 16.3 9823
Case 2 51 634 22.1 13382
Case 3 51 655 27.7 16713
Case 4 51 677 334 20178
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Case 1 Case 4

10 years later 10 years later

20 years lates

30 years later

. . Consolidation Rebuilding

Figure12.Verl Simulation Changes in District Morphology

[ Increase the Term (+1 4E) k

Years of Construction
Over 60 Years

YES

Reconstruction -~
Decisio

‘ Designation of Open Space Ratio ‘
L

‘ Calculation of the Extra FAR ‘

‘Lot Consolidation‘ ‘ No Rebuilding ‘
|

\ Rebuilding End
Figure 13. Simulation Algorithms (Ver2)
Table 6. Ver2 Simulation Case Setting
Rebuilding Decision Probability
p=1/10, g=1/10 p=1/5, q=1/5
S
RS Case A Case C
Z
2
gl g
2] < Case B Case D
@
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Table 7. Ver2 Simulation Results(5 Averages, 30 Years Later)

Number Average Average Creating an

of Lot FAR (%) OSR(%) | Open Space(n)
Case A 103 659 42.5 10320
Case B 109 618 21.6 4472
Case C 79 669 44.7 17200
Case D 86 612 22.8 7568

. : No Rebuilding . . Consolidation Rebuilding

D . Stand Alone Rebuilding
Figure 14. Ver2 Simulation of District Morphology(30 Years Later)

e 't i

o
&

2
o

Case B

Case D

. Consolidation Rebuilding . . Undeveloped

. Stand Alone Rebuilding . . Open Space

Figure 15. Creation of Open Space Using Ver2 Simulation
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