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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work. ISO
collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are
described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the
different types of ISO deeumentsdocument should be noted. This document was drafted in accordance
with the editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attentionis-drawnlSO draws attention to the possibility that seme-efthe elementsimplementation of this
document may beinvolve the subjeetuse of (a) patent(s). ISO takes no position concerning the evidence,
validity or applicability of any claimed patent rights_in respect thereof. As of the date of publication of
this document, ISO had not received notice of (a) patent(s) which may be required to implement this
document. However, implementers are cautioned that this may not represent the latest information
which may be obtained from the patent database available at www.iso.org/patents:. ISO shall not be held

resp0n51ble for 1dent1fymg any or all such patent rlghts —Detaals—ef—a&y—pa%ea&—ﬁ-gl%éeﬂ&ﬁed—d—ua:mg—the

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and
expressions related to conformity assessment, as well as information about ISO's adherence to the World
Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT), see
www.iso.org/iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 59, Buildings and civil engineering works.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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Introduction

Looking back at the history of building design, improvements have sometimes been driven by epidemics,
such as the 19th century cholera outbreak in London, which led to a greater emphasis on ventilation and
the use of dense, easy-to-clean materials such as tiles rather than carpetsiiitl. After the 1918 fl
pandemic, guest bathrooms were added to residences to reduce exposure and infection risk(zt#l,

Improvements are still required in public health emergencies of the 21st century where buildings based
on current design standards show inadequate adaptability. In COVID-19, for example, large numbers of
densely populated public buildings such as schools, offices, malls;-ete: were forced to close due to high
risk of infection. Even in homes the risk of infection still existed. Medical facilities could not bear the
sudden increase in infectious patients, and some sports stadiums, exhibition halls, etc., were transformed
into temporary hospitals. In face of these challenges, a number of improvements have already appeared
in some cases, as well as in some guidelines, standards and studies by relevant international, national,
and regional organizations and institutions.

This document collects the challenges posed by the epidemic to built environment and the corresponding
adaptation solutions during 21st century public health emergencies, particularly COVID-19, to provide a
reference for resilience design of built environment to adapt to future changing environment.
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Figure 1 — Generation of derivative scenarios

For better comprehension, this document categorizes the challenges and solutions in terms of six typical
derivative built environment scenarios during the pandemic, including maintaining indoor safety,
quarantine, maintaining hospital operation, alternate care site, working/studying from home, and
reopening. These six scenarios are informed by an information search based on combinations of such key
words as different population groups, building types, public health emergencies and adaptive capacities

(see Figure 1Eigure13).

The document will-beis helpful to stakeholders including end-users, investors, authorities, standards
developing organisations, specialists (engineers, architects, etc.), manufacturers and builders, as well as
other parties involved in public health emergencies, such as public health administrators, medical staff;
ete.

viii © ISO-FR5202- 2023 - All rights reserved
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Buildings and civil engineering works — Building resilience
strategies related to public health emergencies — Compilation of
relevant information

1 Scope

This document provides a compilation of relevant information on building resilience strategies in
response to public health emergencies, including:

— ——challenges of public health emergencies on built environment;
— —resilience strategies to meet the challenges;

excluding:

— ——emergency operations;

— ——personnel organization and management.

2 Normative references
There are no normative references in this document.
3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

ISO and IEC maintain terminelegiealterminology databases for use in standardization at the followinb
addresses:

— ——ISO Online browsing platform: available at https://www.iso.org/obphttps://www-ise-erg/ebp

— ——IEC Electropedia: available at https://www.electropedia.org/http-/fwww-electropedia-org/

3.1

resilience

adaptive capacity of an organization in a complex and changing environment:

[SOURCE: ISO Guide 73:2009, 3.8.1.7]

4 Concept

4.1 Resilience

1SO-Guide73:2009t#_This definition-also—appli o—resilence—inbuildingcontext :
service life of decades or even hundreds of years can encounter challenges that were not anticipated
when they were designed. Resilience of built assets can reduce losses in the future complex and changing
environment.

© [SO-+#H##+#- 2023 - All rights reserved 1
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4.2 Public health emergencies

Expressions of public health emergency vary in different contexts. They are generally described as the

events that seriously affect public health. Table 1 lists some typical expressions.

Table 1 — Expressions of public health emergency

hich maycan spread internationally or maycan present a
serious and direct danger

Public health emergency
of international concern

|An extraordinary event which is determined, as provided in
these regulations:

ls— to constitute a public health risk to other states through
the international spread of disease and

l=— to potentially require a coordinated international
response

Expressions Description Source
A likelihood of an event that maycan affect adversely the International health
Public health risk health of human populations, with an emphasis on one lati (2005)fiv}

Reference [4

Public health emergency

Outbreaks of major infectious diseases, group diseases of

Reference [SRegulations

unknown origin, major food and occupational poisoning en-emergeneyresponse-te
land other events seriously affecting public health that publichealth
occur suddenly and cause or are likely to cause serious emergeneiest!
harm to public health China]
Reference [6Nationat
" ieal
memorandum-of
IAn emergency need for health care services to respond to a }
disaster, significant outbreak of an infectious disease, | £1 }
bioterrorist attack, or other significant or catastrophic i b 1ol and by
event security health-and-human
and-defensetvil
Ynited-States]

5 Derivative scenarios

There are six typical derivative scenarios for built environment during 21st century public health

emergencies:

— maintain indoor safety

— quarantine

— maintain hospital operation

— alternate care site

— work/study from home

— reopen

Note:-NOTE 1 Quarantine at designated places and home are effective control measures to separate suspected

patients from the general population.

Note2:NOTE 2 Alternate care sites that are temporarily constructed or converted from exhibition centre,

gymnasium, etc., can supplement existing medical facilities to a certain extent.

© ISO-4###+#- 2023 - All rights reserved
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Note3-NOTE 3

In a prolonged public health emergency, people reed-temust work or study at home for a long time.

Note4:NOTE 4 Buildings that have been closed for a long time need-temust ensure the safety and health of thei
occupants when reopen.

Table 2 shows the derivative scenarios—{See—} emerged in typical public health emergencies of 214t

century.

Table 2 — Derivative scenarios in typical public health emergencies of 21st century!Zl8-tvitviiil ‘

Derivative scenarios
Public health Year of o Maintain
emergencies | breakout | Maintain Quarantine hospital Alternate | Work/study Reopen
indoor safety operation care site from home
Ebo.la virus 2014 N N N
disease
Zika 2016 v v v
MERS 2012 v v v
SARS 2003 v v v v v v
HIN1 2009 v v v
COVID-19 2019 v v v v v N

At different phases of public health emergencies, different types of building maycan experience different
derivative scenarios (one type of building maycan experience one or more scenarios) (See Figure 2). Thi
document summarizes the challenges in different derivative scenarios{See- (see Clause 6) and resilienc
strategies to deal with them (See-see Clause 7).

© [SO-+#H##+#- 2023 - All rights reserved
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Phases of public
health emergencies

pandemic phase

alert phase transition phase

interpandemic phase interpandemic phase

remain indoor safety
-

=
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-
=
maintain nosocomial operation
=
alternate care site
=
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=
reopen
-
-
residential ---= - -= g1 FRh A _ 25 |
hotel --- =R SR8 _AJ =42 LR A-RA R
office - --= - -= e —
hospital ---&---- LA o R o R
school - - - ————————————— - m S B4R R QLAD
mall/super market-- -2 --————-———————————————— -
station/airport - --m - -\ -~ —————
nursing home - - - B — - — - - - o
museum/gallery - - -2 ————————————— = =
exhibition center ---&-----—-——--——-—--- mloc/ctomdardaicict/ e
gymnasium - - - & ——--————————— - -
church/temple -— -2 ——— -~~~
restaurant- - -------————————————- e
theater/cinema--- & ——-—————-—————————————— =
factory - -® - ———————— [ —

NOV'I\;IE[OI"I;he hases of public health emergencies are adapted from the “continuum of pandemic phases”
of
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Figure 2 — Typical derivative scenarios in different types of buildings in different phases of
public health emergencies

6 Challenges

6.1 General

Unlike earthquakes and climate change, in derivative scenarios of public health emergencies, buildings
maycan not be damaged, but their performance and functionality maycan be inadequate, resulting ih
impacts on safety, health and well-being of users.

This ehapterclause summarizes the challenges in each typical scenario (see Clause 5) and lists somb
examples. Infection risks exist in each scenario. Infection risks in work/study from home and reopen

© [SO-+#H##+#- 2023 - All rights reserved 5



