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Purpose: This study aims to develop an automated floor plan design algorithm for administrative welfare centers
(AWCs) using Generative Design (GD) to improve efficiency and rationality in public architecture. AWCs are
multi-functional facilities combining administrative and community services, requiring complex spatial
configurations within limited competition timelines. Method: Design guidelines from 35 AWC competitions (2020—  Administrative Welfare Center
2023) were analyzed to extract common requirements and constraints, which were converted into algorithmic ~ Design Automation
parameters. A 1,900m? + 5%, four-story prototype was modeled in Revit 2025 with Dynamo 3.0.3, reflecting ~ Generative Design
adjacency, area, height, and minimum width conditions. The GD algorithm generated 40 design alternatives, which Spatial Layout Algorithm
were evaluated using a spatial syntax-based scoring system to assess spatial control and zoning efficiency. Result:

The generated designs were categorized into three types (CS.1-CS.3) based on control and zoning characteristics. ACCEPTANCE INFO
Most high-scoring alternatives (CS.1) corresponded closely with real competition-winning plans, verifying the GD  Received Oct. 13, 2025

algorithm’s applicability for automated floor plan generation in early design stages of AWCs. Final revision received Nov. 25, 2025
Accepted Nov. 28, 2025
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I Background and Research Methods
Objectives and Scope

|F[oor Plan and Spatial Composition of Public Buildings|

i | Regule;tions ||Design Gluidelines ||Space ISyntax |
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¥
— I Establishment of Design Constraints |—> Table.3

I 1 ) Prototype of -I )
Il Revit+ Community Service Center L A2
Dynamo H *
Application of Design Elements ‘ 1 Fig.3
- v i
Constraint Design Consideration of :
v Reflection Diversification Layout 1

Development of Floor Plan Automation
— Algorithm for Community Service Centers ;

Conclusion

Fig. 1. Research flow chart
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Table 1. Previous studies on generative design

No. Scope of Design Tool / method Authors
study target
Low-rise Multi-objective
. Jang et al.
1 detached evolutionary 2022)
building algorithm (MOEA)
Architectural -
Revit, d
layout Residential Sk yTARe Kim et al.
2 ; buildin optimization (2024)
algorithm g algorithm
3 Residential szzit;mfiz}::;rzo Lee et al.
building P 1miZ (2023)
algorithm
ZEB design Office EnergyPIys, Kim et al.
4| optimization | buildin optimization (2024)
P g algorithm
L High-rise .
High-rise form . Rhino/grasshopper, | Jung et al.
3 eneration twisting solar analysis (2021)
g building Y
6 DIMA Assembly of | Generative design, | Hong et al.
automation | building parts | python algorithm (2024)
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Table 2. Previous studies on the application of space syntax

Auth
No. | Research scope Relevance to this study ! ? rs /
publisher
Public Office Demonstrates long-term
o . Hyun et al.
1 Buildings spatial structure trends (2021
(Korea) using syntax indicators
Residential Shows. apl?hcablpty of Kim et al.
2 Complex syntax in circulation and
. . (2002)
(Next21,0saka) connectivity analysis
Public Sector Offers qualitative design Ministry of the
3 Design direction (excluded from Interior and
Guidelines quantitative method basis) Safety (2017)

Table 3. Element analysis under design constraints
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A . . Algorithm parameter /
Category Division Code Contents from design constraints s i Apply
S-a.l Functional spatial connectivity between rooms Adjacency / 5.0 °
Connectivity Control S-a.2 User convenience and circulation efficiency Level zoning / 0.5 A
S-a.3 Separation of workspaces and security assurance Level zoning / 0.5
S-b.1 Introduction of open-plan office space -
Space syntax . . I~ -
Accessibility Integration S-b.2 Enhancement of accessibility for the disabled - x
S-b.3 Planning of integrated central spaces -
L o S-c.1 Direct and intuitive spatial organization -
Legibility Intelligibility — - — - - x
S-c.2 | Clear distinction of circulation lines and visual boundaries -
C-a.l Building scale (floor area ratio) Scale / 1.0
Scale - °
C-a2 Number of floors above ground Scale / 1.0
DeSIgl? C-b.1 Floor area of principal rooms Adjacency / 5.0
competition
guidelines Design ) C-b.2 Setting of room zoming conditions Adjacency / 5.0 °
C-b.3 Increased floor levels for special-purpose spaces Level zoning / 2.0
C-b.4 Spatial flexibility and external connectivity - X
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Input : Design requirements
+ Space Syntax & Design Guideline data

Qualitative

{ Categorization into Three Buckets ]
I

Constraint Condition

¥

v
AREA RELATIONSHIP
C-a1/C-a.2/C-b S-a.1/S-a.2/S-a.3/C-b.2

v

Control
Parameter

Do reqhifed ratios/scale—— Are adjacency & accessvbmty
| ———meet constraints?—— — (argets met’ — B
Nol = 7 l No
Yes v Yes

LEVEL CLASSIFICATION
§-a.2/$-a.3/C-b.3
12

Reassign
__NOJ fioor uses /
clarify
hierarchy

Control

Revise
Parameter

adjacency
/paths

Adjust
layout/area
settings

—— Is vertical/hierarchicat
" organization appropriate?

Yes

Evaluation: Are all three category
constraints satisfied?

=~ All constraints satisfied?
Vesf —— } No

[ Output A: Design ready J [Output B: Modifications requiredJ
L |

Fig. 2. Algorithm for applying design constraints

Scoring Value

oM " oz gk E ojof Jttt, o]of] AAX YA AAA 5 2
A 71N F3 4, B Vs, S AR S AFEE Al
2oz PASHH, AA A 9 F8 AFxA ez gt Bt
BAMAE, B, A Sl R 3520 A9
HoMe 354, FU W, 74, ZlwHE 715 & 24 848
Fxotd, WY AT, T4 2ed, 15 1Y viA 5o 9
= AIAISEAL QIHH{11]. & Aol A= 20208 =75 20233 =717
U E ol AANE 2w 71, 35719 AR YA E RAste] Bt
AW, S, 8 74 vlE 59 7IEe s
1%{4%% AAA-EA *1 Zﬂ Al 5}%

b 2.5 20] A1 elol 61 91 el (Parameter) 3 e
(Node)7} 47|82 -5]0], 7} mheto] el o] Wsfo] w2t 4]
£ HT MO AT 49 52 A AoV 992 94
QAL At FAolYU A5 Qest= dAAHel W4

Generatlve DCSlgl’l A g|Eof| A= o] 52 H4 R Sl oheFstH EH

452? 3}%4. &WH, SRS AARAA W8S 7ER 33
AR W A 282 5 e FR FEe 2 A5
=4, 3570 FAEAAE AN HA M HrEH o= AAH 8
245 Hseeigld. oleh &2 IS Foll Table 3.54 o] 3

d 4E EEH. T EEI AR T F
=2 (S—c)ol siFsts Agtaiet 21349
F AZ24(C-bH g2 B4 Bt Ea
Folle 4854 ettt

2
2
s
ko
of

&

o o

zt
IR

x5
&
B oo ®

rol o

fru
e we2

3.2. YREAANE 2AHRYE Z2EES] &E

202085 ¥ 2023 =71A] & 6071 9] AL A S A 7
AYH YT}, B AT AL 25 GHEAME o] ZEB Q150] S

48 KIEAE Journal, Vol. 25, No. 6, Dec. 2025

Table 4. Area status of administrative welfare centers

Building scale Total floor 2‘.:u'ea Number of Number of
range (m°) cases floors (avg.)
0~1,000 1 3
Small-scale 1,000~2,000 18 3
(~3,000m?) 2,000~3,000 10 4
Subtotal 29 -
Medium-scale 532?(%0156000000 ; i
2 b ~1U,
(3,000~10,000m") Subtotal p -
Total 35 -
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Adjacency Groups

- Resident Affairs
Administration Office
(2 rooms)

- Resident Autonomy
Office {2 rooms)

- District Headquarters

- Support Facilities

- Common Facilities

Room Floor Options

Fig. 3. Dynamo algorithm workflow overview

Table 5. Input data for zone conditions

Requirements
Minimum | Floor height
Adj R ?
djacency oom name | Area (m") width (m) i)
Re51d.ent R§51dent 300 o 40
affairs service room
administration Office 150 i 40
office
Resident Multipurpose 400 g 6.0
room
autonomy
office Program room 200 - 4.0
District headquarters 250 - 4.0
Support facilities 100 - 4.0
Common facilities 630 - 4.0

*1st floor layout plan / **4th floor layout plan

Table 6. Classification by winning plans characteristics

Code Score Design characteristics Number of cases

High control /

CS.1 18.0~20.0 . .
vertical zoning

12 (60%)

cs2 | 160-180 | Moderate control / 6 (30%)
low-rise dispersion

CS3 0~16.0  Low control / 2 (10%)
mixed configuration

Total 20
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Table 7. Design alternatives derived through generative design studies

Case Study : Winning Design |
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Fig. 5. Comparison of representative layouts between the GD and CS

Multiple alternative output Code ID Score Rank Code ID Score Rank
CS.1 GD.1 18.8 1 CS.1 GD.11 18.0 6
CS.1 GD.2 18.6 2 CS.2 GD.12 17.7 7
CS.1 GD.3 18.5 3 CS.2 GD.13 17.7 7
CS.1 GD.4 18.5 3 CS.2 GD.14 17.6 8
CS.1 GD.5 18.5 3 CS.2 GD.15 17.6 8
7 e WS A CS.1 GD.6 18.4 4 CS.2 GD.16 17.4 9
z S 2 . . . . . .
N i ) . CS.1 GD.7 18.1 5 CS.2 GD.17 17.2 10
GD5 GD6 GD7 GD8 GD.9 GDI0 GD.I  GD.I2
) . .? CS.1 GD.8 18.1 5 CS.2 GD.18 17.2 10
S v r / o B %
z/;, %- % % ! by %/ﬂ ?///, A CS.1 | GDY | 180 6 €S2 | GD.19 | 17.0 11
GD.13 GD.14 GD.15 GD.16 GD.17 GD.18 GD.19 GD.20 CS.1 GD.10 18.0 6 CS.2 GD.20 17.0 11
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