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Abstract

With the outbreak of COVID-19, various facilities have attempted to prevent infectious diseases through software methods. In particular,
educational facilities have coped with infectious diseases by controlling the number of students attending school, having non-face-to-face
classes, installing partitions, and preventing unspecified people from using spaces. This response has had limitations in that when another
infectious disease later occurs, there is no choice but to respond only in the same way again. In addition, the pre-planning stage becomes
essential, and as the Education Facility Act is revised, the design technique of infection prevention should be applied first. Therefore, this
study designed a space plan from an architectural perspective to implement a future curriculum based on the Green Smart School project and
prevent infectious diseases in high schools where space changes are essential due to the high school credit system. Furthermore, detailed
design guidelines were prepared so that they could be applied in the pre-planning research stage.
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(Korea Institute of Educational Facility Safety, n.d.).

Table 2. Key elements of Green Smart School

Key Elements Contents

- Flexible size and usage

I Space - Promote optional learning, creativity, and
nnovation
convergence classes
- Digital-based personalized learning spaces
Smart - Expansion of blended classes and student
Classroom

activity-oriented classes

- Expand environmental ecology education

Green School .
focused on experience

School - Share school facilities with local residents
- Strengthen the role of schools as a

Complexity stronghold in the community

- Safe  environment  during and  after
construction
- Providle a safe and healthy learning
environment

Safety

(Source: Ministry of Education, 2022b)
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Table 3. Chains of transmission
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Table 4. A case study on the prevention design of infectious
diseases in hospital facilities

Cham_s 9f Contents
transmission
Direct - Human-to-human transmission
tContaqt Contact | - Change of position, bathing, etc.
ransmis - - - -
sion Indirect - Contaminated intermediate objects
- Human transmission
- Relatively large particles of 5 um or
greater
Droplet transmission | - Coughing, sneezing, conversation, or
bronchial inhalation
- Propagation is possible within 3 feet
- Small particles of less than 5 pm
floating in the air and inhaled by the
Airborne host s
transmission - Z}/rldespread transmission by the flow of
- Air management is required to block
transmission
- - Transmission of microorganisms
Vehicle .
Borne borne through  contaminated food, water,
transmis blood, medicine, equipment, etc
sion Vector - Spread of organisms by mosquitoes,
borne flies, rats, etc.

(Source: National Agency for Administrative City
Construction, 2021)
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3) National Institute of Korean Language, n.d..

Name
(Year) Contents
- Plan for an air conditioning system for BL
research facilities
- Separated through zoning of positive and negative
areas as well as through the entrance
- Application of the facility system for special
quarantine rooms
National
Masan
Hospital
(2016)
(Source: Lee & Byeon, 2015 / Korea Disease
Control and Prevention Agency, n.d.)
- Efficient care through horizontal zoning planning
with related departments
- Facilities are concentrated to reduce nurse
movements and improve infection control efficiency
- Distributed nursing station placement facilitates
observation
- Separation of clean and non-clean materials through
vertical circulation
Changw
0 n “2 N ﬂls'rlhu|!!_~\:ifs:r.vw. ‘ill‘lﬂll W\nng!leu[m ;’!:?."_l,'::"“‘ﬁr
Gyeongs N o . o
National Vo e P R [ o ln | ] o) o
Univers | i R Lk L I
Loy TR B P
ospita / .Eﬁ:} w17, e e [ £l e
(2016) - i, 7.7 ﬁ&t E{] . J‘i}u o i
BEFFEF-[F-HeB BT Ty |
freight levtar Centralshter| 2
(Source: BAUM Architects & Engineers &
Consultants et al. 2013)
- Separation of the infected area from the general
area
- Separation of the movements of infected patients
and general patients, securing the safe medical
treatment movements of medical staff
- Variable operation of wards and facilities for each
stage of infectious disease
= R e e g v \.__j
Yeongna E " e R e
m e . L] x'i
Regional !
Infectiou ':'
S J
Disease i
Hospital i
(2021) 4

(Source: HAEAHN ARCHITECTURE, ILSHIN
Architecture and Urban Planning, & HOW
Engineering Consultant, 2021)
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- Wards are zoned according to the operation method by dividing the guidelines into building
and operated step-by-step Administrative planning, facility planning, and
- Prevent cross-infection by providing buffer spaces City Construction, maintenance based on the principle of
or infection contro reventing  close, ense, and airtight
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Table 5. Guidelines and reports on prevention of infectious

diseases in public buildings

Author (Year)

Contents

- Proposes a specialized design plan for

tudio  Elephant : 4

iudlo I\?zI:tigrrllaSl responding to COVID-19 in complex
Agency for community centers in 4-2 living areas
Administrative based on factors vulnerable to infectious

City Construction.

(2020)

diseases by blocking pollutants through
the prevention of close, dense, and airtight
spaces
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Government spaces in urban and green areas according W mmol Aol A . Sl alol Hagslel o
(2020) to the social distancing measures given by | =5 2] dA 9 rJlolxglel B o,
the government
National Agency | - Proposes guidelines for specialized design 4) Ministry of Education, 2022a
o r for infection prevention in public buildings

102

5) Seoul Bukbu District Office of Education., 2021

Journal of the Architectural Institute of Korea Vol.39 No.4 (Serial No.414) April 2023



Zz1e] E42 Helshd ge3 gk
Table 6. Facility specific guidelines and design features
(implications)

Contents

- Circulation:  separation plan for movement
(corridor) between infected patients and general
patients

- Zoning: prevention of cross-infection through clear
zoning; application of proper air conditioning
systems according to the zoning; provision of
transition spaces

- Variable operation: establishment of operation
plans according to the infectious disease response
stage; planning of a space for the switching of
control towers in times of crisis

Hospital
facilities

- Planning: various spaces; distributed deployment
by facility; circulation dispersion through porous

Public buffer spaces

buildings | - Program: variable space planning to respond to
transient changes

- Equipment and systems: introduction of contactless
devices or high-performance ventilation facilities

- Clear distinction of movement; easy-to-repurpose

School Spaces

facilities - Moveable walls can be used to respond to
infectious disease situations

Touchless design
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Table 7. Hospital facilities survey questions and answers

Question

Causes of the spread of infectious diseases in hospital
spaces

1. Identifying and controlling insufficient movements (40%)
@] 2. Poor construction and facility environment (20%)
Inevitably, a hospital is a space where many people
gather (20%)

Lack of awareness of infectious diseases (20%)

Causes of secondary infection in hospital spaces

1. Difficulty in identifying movement paths in the hospital
@] (40%)
2. Single aisles (20%)

Management and operational processes (20%)

Hospital architecture and facility environment (20%)

Greatest problem with the facility environment in hospital
spaces

®| 1. Absence of a negative pressure facility (80%)
2. Absence of supply and exhaust air by hospital room and
space (20%)

Greatest problem with the management and operation of
infectious diseases and hospital facilities

1. Absence of independent passageways for fever and
@ respiratory patients (60%)
2. Lack of space separation in the hospital (20%)
Absence of infection control guidelines in hospitals in
case of emergency (20%)

System and policy improvement plan for preventing
infection and spread in hospitals

® 1. Prepare guidelines for hospital construction, facility
planning, and management (80%)
2. Mandatory regular inspection of hospital construction and
facility environments to prepare for infectious diseases
(20%)

N4y M ooC

= =1 RS
AT o5 Tl FuAdAME T, 2H £
Z

AA3 olop

43 7 B9 SaAd A

SAA AdEe A Ostm B o wy, Q7
A o A 9 FAL, Oy BAY 5 B
o= Yo ESAT. 4E F Fo¥ YEe FAo
= gk BAsan

hl o T O
28 e OFANAUE, 286%), QIVTAGE
214%), @REQE, 143%), @FFAHSA /TR
E, 71%) o vEyth 3449 49 mEsEol
% =

Hole XolH mlAaE Hal AAE 3o APz
B 7 FAokst wmAel AS dAFHoR HEse= E
F3rol mlg} A&KHow FA HFde= FItolth E=F
BEEo] Af FEIUAYU A M w2AIFEEC] °olF
st O E AEdthe HolA 2 H&S Ha U
o] A&V B I w44, I wAd, s

e
M
ob
batA

]

apAel W gy g BREA el
WA e ued B FAAs dnmael 39y o
W BTAC os) st

Table 8. Effective infectious disease prevention by space

Space Example Answer(%)
D Small groups of space-separated 6 (42.9)
meals
 Disinfection and ventilation 5 (35.7)
Cafeteria | (3 Attach antimicrobial film to door
2 (14.3)
handles
@ Other (time separation is required,
- 1 (7.1)
not space separation)
D Place small groups of desks 4 (28.6)
2 Installation of partitions at desks 3 (21.4)
@ Desk distancing 2 (14.3)
@ Removal of public goods 1 (7.1)
General ® - -
classroom Installation of a washbasin in the 1 (7.1
classroom )
® Other (place few personnel in the
classroom, minimize density by 2 (143)
attending school every other day :
or every other week)
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Table 11. Number of students per high school class by year

Table 9. Implications 2011 2012 2013 2014 2015 2016
Implicati @) 33.11 32.50 31.87 30.86 29.97 29.31
mplications
: - - - 2 -0.60 -0.60 -1.00 -0.90 -0.70
- Clear separation or dispersion planning of
Desi circulation and zoning 3) -1.8 -1.9 -3.2 2.9 2.2
er1 dgn - Plan for variable space use, taking into account 2017 2018 2019 2020 2021 2022
S the characteristics of temporary infectious diseases
guidelines | _ Aspects that cannot be solved architecturally are ©) 28.16 26.24 24.47 23.40 23.11 22.62
addressed through devices or equipment 2) -1.20 -1.90 -1.80 -1.10 -0.30 -0.50
- Require guidelines for key spaces 3) -3.9 -6.8 -6.7 -4.4 -1.2 2.1
Surveys |~ Unclear criteria for physical spaces and scales (1) = Number of students per class
and - Improvement of the existing facility utilization (2) = Increase or decrease year-on-year
interviews plan (installation of partitions, distancing, etc.) (3) = the rate of increase and decrcase
through spatial planning S Statistics K p
- Need to establish clear circulation and zoning (Source: Statistics Korea, n.d.)
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Table 10. Contents of consultation between two persons

Advisory content

1. Establishment of individual space capacities, standards, and
evidence

. Plan to eliminate intersecting movements, and plan with
one-way movements

. Indicate the distance between seats

. Supplementation for unventilated spaces

. Clear regulations on entrances and exits are required

. Window seats are advantageous to prevent infectious diseases

N
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Table 12. Distance between students and occupied area per

person
. Occupied
Area Numfber ]glftance area per
(o) o ctween person
Students students (i /person)
Existing class 65 22.62 2.87

7) Korean Educational Development Institute. (2021)
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Irish Department lm <x< zones arranging  rest  areas  through a
of Education and 80 m three-dimensional ~ configuration  of
Technology lockers
Average 71 <18.2 4.09 9. Introduction of a mechanical ventilation
Suggested class | 67.5 20 Im 3.375 system that can be ventilated even
when air conditioning and heating are
(Source: Seo & Lee, 2021 / The American Institute of operated (electric heat exchange and
Architects, 2020 / Park, 2021 HEPA filters)
rehitects, / Park, ) 10. Arrangement of air  conditioners
considering the air conditioning and
_ - Other heating air flow (central arrangement
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Figure 2. General classroom plan (unit: mm)

Table 13. General classroom guidelines
Division Suggested guidelines
1. Clear separation of entrances and exits
(use entrances at the same time during
Circulation breaks to minimize density)
2. Induce distribution of lockers, desks,
etc.
3. Secure a safe distance from the
teacher's droplets by ensuring a distance
Teacher of 2m from the blackboard to the
zones student seating (the lecture space).
Ensure a distance of 1 m from the
Placeme teacher's seat to the student seating
gt and Student | 4. Secure a social distance of 1 m by
onmng zones considering monitor and aisle spacing
5. Clear separation of entrances and exits
Sanitary through sanitary stations and lockers
zones 6. Disinfection and temperature check
stations that can be managed at the
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Figure 4. Learning home base plan (unit: mm)
Table 14. Learning home base guidelines
Division Suggested guidelines
Circulation 1. Clearly define the main movement line
2. Open Classes 1 and 2 are in spaces
Open class separated by fabric curtains
P 3. If the fabric curtain is opened, it can
be used as a single large space
4. Usually, this is used as a rest area; if
it is used as a class space, it is used
Place | Stage space as a stage
ment 5. Increase the level to highlight the main
and movement
Zoni
ne Infs;r;gﬁon 6. Place close to the entrance to a space
space with many users
7. Installation of glass partitions for user
Small iFcati
dicussion vert 1cat10n.
space 8. Do not install separate doors for
P ventilation
9. Place hand sanitizer at the entrance
10. Ensure the entire interior of the
hallway can be directed without
Other unnecessary movement
11. Large windows should be installed
in a space used by many people to
facilitate natural ventilation
Oeos F4F Fulolzol ¢ 15-25% & THe
F=% A FHY Fulolat b9 UAWF
FHoz AYsgon Bmsiel /M3 B4 ot
Holz o= #U7l dEd] olHd F UEF BE
o We AAs] g St
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Educational Facility Safety, 2021)
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Figure 5. Resting home base plan (unit: mm)

Table 15. Resting home base guidelines

Division Suggested guidelines

Circulation | 1. Clearly define the main movement line

2. Place small group discussion
entrance

3. Separate the space by installing a low wooden
bench next to the small group discussion space

. Create a sense of area through the use of a
fabric curtain, which can be opened when
ventilation is required

5. Plan to guide movement and zoning naturally by
installing a low wooden bench in the center of
the space

. Place hand sanitizer at the entrance

. For ventilation, an area facing the corridor is
constructed without a wall

. Large windows are installed in a space used by
many people to facilitate natural ventilation
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Figure 6. Library plan (unit: mm)

9) Gyeongsangnamdo Office of Education(2021), p.13
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Table 16. Library guidelines

Division Suggested guidelines
Circulation 1. Guide movement using bookcases
2. Clearly define the main movement line
3. Reduce the number of internal entries by
providing a space that can return directly to the
Placement main entrance

and 4. In the case of small seminar rooms, flexibility is
Zoning secured through folding doors
5. Clear compartmentalization of bookcase, reading,
and discussion spaces

6. Introduction of mechanical ventilation systems in
windowless spaces (electric heat exchange and
HEPA filter)

7. Arrange fumniture such that no seats face each

Other other

8. Place bookshelf such that they do not block
direct ventilation

9. Place hand sanitizer at the entrance

10. Floor movement progress indication

54 5214
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12) m5stw F2jds 4 e FEAFFL2=g40d

(Daejeon Metropolitan Office Education(2017))
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Figure 8. School cafeteria plan under the infectious disease

situation (unit: mm)

Table 17. School cafeteria guidelines

Division Suggested guidelines
1. Complete separation of the movements of
students, cooks, and outsiders (delivery)
. . 2. Separate the entrance and plan to prevent
Circulation .
overlapping movements of entry — food
distribution — seating — retreat — entry
(one-way movement)
3. Install folding doors for ventilation in the
waiting corridor
4. Separate the waiting area from the dining area
Pla(;flr(xilent by installing a moveable wall (folding door) in
Zoning the wa1t1ng cor'rldor . '
5. Ensure distancing of 1.5 m through dining in
small groups and through wall placement in the
case of the infectious disease situation
6. Increase the rotation rate once in the infectious
disease situation, reducing the space density by
reducing the number of people
7. Install a sanitary station at the entrance and exit
Other lines

8. Floor movement progress indication
9. Maximize ventilation by installing folding doors

10. Install a ventilation fan to constantly ventilate
windows other than folding doors
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