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Executive Summary

Since the inception of sheltered housing during the
and care home types have evolved creating a variety of building typologies across the sector in response

to societal change. Better health and social care in the post-war years has resulted in people living

longer, often associated with more complex needs, disabilities and/or impairments. The increase in life

expectancy and the desire of those in their later years to live as independently as possible, for as long

as possible has therefore resulted in a spectrum of housing and care options across the sector, providing

differing levels of onsite care and support.

This research considers the different specialised housing and care home typologies which exist in
England today and whether the current Building Regulations guidance Approved Document B (ADB)
Volume 1 ®dwellings6& Volume 2 duildings other than Dwellingsd provide adequate guidance in terms
of fire safety for each typology. The research has also reviewed other sector specific guidance and
documentation relevant to this sector, which in many cases go into more detail and make
recommendations beyond those in ADB, to consider the evidence base and effectiveness for these. The
research included a survey of building owners across the typologies, review of relevant guidance and
literature on specialist housing in the UK and a review of International regulations to ascertain best
practice from a selection of other countries.

The analysis was carried out based on the following building typologies:

1 Retirement housing, also known as retirement living, sheltered housing or independent living,
whichareage-r estricted independent dwebhtyagbodesi daedpt

1 Housing with care, also known as extra care, assisted living or integrated retirement
communities, are independent dwellings designed for older people where care and support can
be provided, as required, to suit resident needs;

1 Supported housing type 1, which are independent dwellings designed for people of all ages
where support can be provided, as required, to suit resident needs;

1 Supported housing type 2, also known as group homes, which are houses or apartments where
residents live communally with a shared kitchen, lounge and assisted bathroom, with support
provided, as required, to suit resident needs;

1 Care homes, also known as nursing homes or specialised care homes, which comprise a series
of bedrooms clustered around shared living accommodations, including a dining room and
lounge.

Prevalence of fire engineered solutions . Through a series of desktop case study reviews across all
of these typologies, surveys completed by operators and detailed interviews with those managing fire
safety across the building typologies, this work has uncovered some disconnect between the design of
and construction of the buildings under the current ADB and the actual fire safety management of the
premises, particularly in relation to evacuation procedures. The prevalence of fire engineered solutions
across many of the case studies suggests that ADB does not provide sufficient practical guidance on
ways to achieve compliance for the range of typologies in actual use.

Assistive technology devices . Assistive technology, which assists some residents with hearing or
visual impairments when fire alarms are activated, are currently not included within ADB guidance.

Mobility scooters . Gui dance on mobility scooters can currentl.y
Scooter Guidance for residenti al buildingsé report, |
use, charging and storage of mobility scooters within buildings. BS 9991 provides limited advice on the

storage and charging for these scooters, but does not differentiate between these and electric

wheelchairs. Whilst there have been relatively few recorded instances of fires being caused by mobility

scooters, in fire situations these can release large volumes of toxic smoke and generate significant heat

outputs. There are also existing concerns about the spread of mobility scooter fires to other scooters

due to exponentially increased heat rates.

Definitions . The research also uncovered the need to provide better clarity around how the various
specialist housing and care home typologies are defined in ADB. The current residential classifications

1 Building Regulations, Approved Document B Part B VVolume 1 & Volume 2 (HM Government, 2010).
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differentiate between dwellings and institutional settings, but do not adequately define care in dwellings,
for instance flats with habitual specialised care, housing with care and some forms of supported housing.
For example, the reference to retirement housing, i.e. sheltered housing for portions of ADB creates a
hybrid scenario between parts of the technical guidance regulations, but ABD is silent on the housing
with care and Supported Housing Type 1 typologies, leaving these more open to interpretation and
leading to inconsistencies across the sector. One example where this may be important is fire alarms.

The specialised housing typologies sit in a égrey6 zo

and a hybrid approach often needs to be taken for both the design and management of these buildings.
Independent dwellings currently require a fire alarm system designed to BS 5839-6, but retirement
housing and housing with care would be required to have common parts that have an alarm system
designed to BS 5839-1. Supported housing type 1 consists of independent dwellings, but is also required
to have a fire alarm system designed to BS 5839-6.

Increasing development sizes . The supported housing type 2 and care home typologies fall under
Purpose Group 2(a) Residential Institutional. ABD currently makes specific recommendations for these
types that reflect the needs of the residents and the management regime in the building. However, it
must be noted that, since the inclusion of means of escape measures relating to care homes in 1992
and the reference to sprinklers in 2006, the scale of care homes now being developed has increased in
overall size and number of bedrooms. It is therefore recommended that the assumptions for the current
ADB guidance are reviewed to reflect the current situation.

Stay put vs . partial evacuation . The specialised housing typologies within the scope of this report tend
to follow the evacuation strategy for ADB Purpose Group 1 for general needs dwellings, which is to

utilise a 6stay putd policy within tlhpracticee bowenenended ¢

for retirement housing and housing with care, a level of partial evacuation is often also allowed for by
building owners for additional flexibility for evacuation of residents, with cross-corridor compartmentation
and phased alarm systems. Under ADB guidance for apartments, cross-corridor doors have not been
included to deal with this partial evacuation approach and, with no safe place of refuge away from the
corridor, evacuees could obstruct the route needed for effective firefighting. Refuge points within stair
cores are likewise not a requirement under ADB for specialised housing typologies but are often
provided at the request of the Building Control body.

Evacuation strategies for Residential Institutional typologies . ADB includes indicative guidance for
progressive horizontal evacuation in care homes. However, from industry engagement and experience
in the sector further clarity is needed on the provision of protected areas where bedrooms are in a dead-
end condition and the acceptability of stairs as protected areas sufficient to accommodate the adjacent
compartment resident population evacuating. There is no specific mention in ADB of requirements for
care home stairs to accommodate vertical evacuation. More evidence is required regarding the
determination of the allowable number of bedrooms (currently set at a maximum of 10) within a protected
area, utilising predicted staffing levels, time to evacuate a compartment and resident needs.

International comparisons . In addition, through reviewing regulations from a selection of other
countries, comparisons have been drawn on alternative approaches to fire safety for specialised housing
and care home design. Countries which have a more mature later living market as compared to the UK,
often have greater detail around classification for the building typologies, including the levels of need
and care associated with each. A’ mor e prescriptive, 6deemed to
where classification of specialist housing and care typologies was evident, particularly in relation to the
use of sprinklers, compartmentation, levels of fire resistance and means of escape. Such a robust and
consistent approach to building typology classification, firmly grounded in an understanding of
operational fire management and staffing realities, could in turn be distilled into a set of more consistent,
defined ways to achieve compliance in England, reducing the reliance on fire engineering across the
typologies.

Recommendations

Some of the research has proved to be inconclusive due to the range of building typologies as well as
the complexity and scope of the project. The variations observed in practice and the limitations of the
sample case study visits has resulted in some of the statistical results being indicative and more of a
qualitative nature than quantitative.

compl vy
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Based on the findings outlined within this report, recommendations for further research have been made
which include the following:

1 Consider if specialised housing should have a separate designation within the technical guidance
regulations and review how the route to compliance for each would work.

1 Review the effectiveness of evacuation strategies to ascertain the suitability of the current means
of escape and compartmentation for modern specialised housing and care homes.

1 Review the provision of sprinkler systems in buildings, of all heights and types, in the specialised
housing and care home sector.

1 Review the safe storage of mobility scooters in terms of level of provision, the design of and
technical specification of storage.
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The overall objective of this research project is to generate the knowledge and evidence needed
to make informed, evidence-based policy decisions. The research was originally commissioned
by the Department for Levelling Up, Housing and Communities, and subsequently the oversight
of the contract was transferred to the Building Safety Regulator within the Health and Safety
Executive. The research considers whether Approved Document B ( fi A I3 Brovides adequate
guidance, in relation to the building types being considered by this project, to meet the minimum
functional requirements under Schedule 1 Part B of the Building Regulations 2010.

There are two parts to the project objectives comprising:

a) An initial scoping exercise, identifying current evidence, and providing an overarching
appraisal across different types of specialised housing and care homes. The current building
typologies are defined and reviewed in terms of modern building design approaches, technology
application, as well as building use and operation.

b) A review of the current guidance in ADB, including the basis for the provisions, how they are
used in practice and how the approach considers the findings in the 1a) scoping exercise, as
well as current and anticipated changes in the specialised housing and care home sector.

Using the findings from Objective 1, Objective 2 then formed the next stage of the research,
identifying and analysing potential alternative approaches and policy options, generating
evidence, understanding and knowledge for consideration in future policy development.
Objective 2 is split into two definitive instructions as outlined in the final sections of this report.

The building types considered in this report are specialised housing (including supported,
sheltered and extra care housing for elderly and otherwise vulnerable residents) and care
homes. These building types will be further defined in this report.

The research team consists of PRP, Innovation Fire Engineering and Adroit Economics. A
Technical Steering Group and Research Focus Group have been established.

This report is set out chronologically and summarises the findings of the Objective 1 research
and analysis followed by the subsequent instructions and findings for Objective 2 research.

1. Introduction
1.1. Research Project Summary
1.1.1.
1.1.2.
Objective 1
Objective 2
1.1.3.
1.1.4.
1.1.5.
2

Building Regulations, Approved Document B Part B Volume 1 (HM Government, 2010).
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Objective 1: Research Approach
Methodology
The research approach was set out in the Research Methodology report of June 2020.

The collected data relates to residential care homes and specialised housing only. General
needs and other housing types were omitted as these typologies are outside of the project
scope.

The data has been sourced from multiple sources including existing published research as well
through direct engagement with relevant third parties. The research team has not been able to
gather all of the data it wished to due to a number of reasons, including Covid-19 at the time of
writing this report, third parties being wary about releasing information that would be reviewed
in relation to fire safety and the full required research data not being collected at the time of a
fire incident. Where this has occurred, alternative data methods have been explored and utilised
to ensure the robustness of the data being assessed.

As an example, fire-related fatality datasets record the age of victims, cause of fire, and whether
a fire was in a dwelling or other building, but it will not specify the building typology. Conversely,
other fire datasets will specify the building type with only a marker for fatalities or casualties and
not the victimbs age or occupancy status

Fire incident and related research datasets, reports and guidance have been collected from the
following organisations and authorities:

Home Office

London Fire Brigade (LFB)

National Fire Chiefs Council (NFCC)

Association of Retirement Housing Managers (ARHM)
BRE Global

Innovation Fire Engineering

ok~ wnE

Additional data has also been sourced from Fire and Rescue Authorities.®> The Home Officed s

department of Analysis and Insight for Fire Statistics has stated that it does not publish data on

the age of the casualtiesby type of building (other than

buil ding®9 category

Along with the data gathered from the fire services and government departments, the research
team authored a questionnaire survey aimed at obtaining specific data on the occupancy,

for d

residentsé profile, building design, operational

typologies. We have also collected data and evidence from published research reports and
industry publications. These are listed in Appendix 3 of this report. In addition, we were able to
collect data on relevant fire safety legislation and approaches to specialised housing building
design from some international countries, including Australia, USA (Florida) and New Zealand.

Furthermore, a comparison of the principal guidance documents was undertaken which included
Approved Document B, BS99915 and BS9999¢ which can be found in Appendix 4 of this report,
as well as establishing why the existing guidance in ADB relevant to care homes and specialised
housing was introduced.

The following 8 Fire and Rescue Authorities we contacted: Humberside; West Yorkshire; Lincolnshire; Greater
Manchester; Tyne & Wear; West Midlands; Hertfordshire; Suffolk.

The 6éother building firesd dataset has a variable for
homes etc.

BSI, BS9991: 2015 Fire Safety in the design, management and use of residential buildings (BSI, 2015).

BSI, BS9999: 2020 Code of practice for fire safety in the design, management and use of buildings (BSI, 2020).

buil di n;
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Building Typologies
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The relevant building types within the scope of the research have been categorised into five

different typologies, with a sixth typology included for those developments which have a mixture
of more than one type. Table 1 below lists and defines the six building typologies:

Table 1: Building Typology Definitions

1. RetirementHousing

Also known as

Care& SupportProvision

Definition

ResidenProfile

A Retirementliving

A Sheltered housin

A Independent
Living

A AiIms houses

A Noon-sitecare
A Visitingschememanager

Age restricted, independent dwellings design
i2 0 SNBHOR @dBrpeaplélThesizeof
developmentsanvarygreatlyfrom 20 unitsto
larger retirement villages. Developments may
include a mix ohpartments, bungalows or
cottages. Communal accommodation is
minimal,usuallyaNJB & A Roéngdi Q &

Aimed at active older people
who needno or little care or
support (55 years +ny care
required in later years would
be provided on an atioc
basis, similao peopleliving
within wider community.

2. Housingwith Care

Also known as

Care& SupportProvision

Definition

ResidenProfile

A Extracare

A Verysheltered

A Assistediving

A Closecare

A Independent
living

A Integrated

retirement
community

A 24-hour onsite care
Scheme manager(s)
duringworking week

Independent dwellings designed for older
people where care anslupport can be

LINE A RSRXZ | & NBIj dzA NB
Forviability reasons, new build developments
are usually 60+ dwellinggnd more commonly
apartments. A range of communal facilities is
providedwhichcanincludelounge restaurant,
activityroom, gym,hair salon, therapy and
even a swimming pool he provision of these
isdependent on tenure, size and location. Thy
building is not registeredith the Care Quality
Commission (CQC) but the care operator will

aCQC registeredomiciliarycareprovider.

Average age of residents
entering islate T 1 &hd
averageageof residentdiving
within developments is 885
years old*. The level of care
need isnormally spilt into 1/3
of peoplerequiring minimal
levels of care, 1/3equiring
medium levels and a 1/3
requiringhighlevels.

* InternationalLongevityCentre
UK

3. SupportedHousing Typel

Also known as

Care& SupportProvision

A Scheme manager and
keyworkers

Definition

Independent dwellings designed for people o
all ages where supparéin be provided, as
NBIlj dzA NERX (2 &adzad NB
accommodation is usually a small resident's
lounge with kitchenetteThebuildingis not

registered withCQC.

ResidenProfile

All ages of resident€an
provide for aange of
impairments or disabilities
such as Autism, Learning
DisabilitiesMental Health
issues.

4. SupportedHousingType2

Also known as

A Grouphomes

Care& SupportProvision

A Scheme manager and
keyworkers

Definition

House or apartment where residents live
communally with shareditchen, lounge and
assisted bathroom akin to a small care home.
Residents usually have their own bedroom a
ensuite bathroomSupportis provided,as
required,to suitNB & A Re®g/ Thabgildingis

likelyto be CQC registered.

ResidenfProfile

All ages of resident€an
provide for aange of
impairments or disabilities
such as Autism, Learning
DisabilitiesMental Health.




5. CareHome

Also known as

Care& SupportProvision

A 24-hour onsite care,
support & management
forallresidents.

A Nursing home

A Residential
carehome

A Nursing care is
providedto nursing
homes.

A May include
some
recuperative
care

A Specialised
carehome

Fire Safety: Specialised Housing & Care Homes

Definition

Care homes comprise a series of bedrooms
(usually with ensuitejlusteredaroundshared
livingaccommodationincludingadiningroom
and lounge. For viability reasons
developments normally have 6@edrooms.
Residents do not live independently due to
their level offrailty and higher need for care.
All mealsare provided and the wholbuilding
isstaffed24 hoursaday. Thebuildingis

ResidenProfile

Residents are those requiring
long termcareasaresultof
either physicalfrailty,
Dementiaor the needfor
nursingcare.

Residentsaretypicallyover85
years.

registeredwith CQC.

6. Mixed Typologies

Also known as Care& SupportProvision | Definition ResidenfProfile

A See above for A Varies depending on Couldincludeone or more of the above Residents profile will vary

range of which of the above across thedevelopment
typologies typologiesare depending on which of the
included. abovetypologiesareincluded.
2.2.2 There are multiple terminologies adopted across the specialised housing and care home sectors

and to avoid confusion these are.Thedbbveincludesi n t he

terminology used within both the ADB and BS9991".
2.2.3 As the mixed typologies comprise two or more of the other typologies, it is not defined as a
separate typology within the survey data obtained. Where data relevant to mixed typologies has
been collated these have been responded to for each individual typology.
2.2.4 Within the current Building Regulations Approved Document B (Fire Safety), the provisions
within fiTable D1: Classification of Purpose Groups" categorise the use of a building representing
different levels of hazard and anticipated use. The classification may apply to the whole building
or parts of a building where it is separated from other parts with other uses, making the purpose
and levels of hazard specific to the parts being defined. The building typologies utilised within
this research scope fall within the following two Purpose Groups, namely; Group 1: Residential
Dwellings and Group 2(a): Residential Institutional as set out in Approved Document B (Fig. 2).
2.2.5 Whilst these residential classifications do differentiate between dwellings and institutional
settings as highlighted in Figure 1, their definitions do not define care in dwellings, for instance
flats with habitual specialised care, as seen in retirement housing, housing with care and
supported housing type 1. Some reference is made to sheltered housing (typology 1) and how
some aspects of ADB Volume 2 should be considered for common areas.

7 BSI, BS9991:2015 Fire Safety in the design, management and use of residential buildings (BSI, 2015).
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Typology 1 Typology 2 Typology 3 Typology 4 Typology 5
Retirement Housing Housing with Care Supported Housing Supported Housing Care Home
Type 1 Type 2

1(a)
Flat

Purpose Group 1
Residential (dwellings)
1(b) 1(c)

Dwellinghouse with a Dwellinghouse which
habitable storeywith doesnot contain a
aboor level which is habitablestorey with a
more than 4.5m above b 2 2 NJwhid &S
groundlevel. more than 4.5mabove
groundlevel.

Purpose Group 2

Residential (institutional)

Hospitalhome,schoolor other similar
establishmenusedas living
accommodation for, or for the
treatment, care omaintenance of
LISNB2Yya adzZiSNAy3 ¥
illness or old age or other physical or

mental incapacity, ounderthe ageof 5
yearsor placeof lawful detention,where
suchpersonssleepon the premises.

Tend to be registered with CQC

Figure 1: Typologies as defined within Table 1 mapped against Purpose Groups as defined in Table D1 of ADB

2.3

23.1

2.3.2

Current and Predicted Care Provision & Needs

fin 2015, more than 350,000 older people in England were estimated to use home care
services, 257,000 of whom had their care paid for by their local authority. A further 76,300
younger people with learning disabilities, physical disabilities or mental health problems
were also estimated to be using publicly funded home care.

The United Kingdom Homecare Association (UKHCA) estimates that around 249 million
hours of home care are delivered in England each year (Holmes 2019).0

Extracts from Home Care in England, Kings Fund December 2018

In the extract above, the stated figures refer to domiciliary care provision i.e. care services
provided to people in their own homes, which includes those receiving care within private homes
and a specialised housing setting (i.e. typologies 1, 2 & 3). With supported housing type 2 and
care homes (typologies 4 & 5), the buildings and the services provided within them are
registered with the Care Quality Commission (CQC). Care provided within typologies 4 & 5
would not therefore be provided by domiciliary care providers and is excluded from the figures
above.

Older households are growing at a much faster rate than the rest of the population. The growth
in older households will increase demand for social care and health care, place further pressure
on specialised housing. Projections by the London School of Economics and the Personal Social
Services Research Unit, at constant 2015 prices using a set of base case assumptions about
trends in the drivers of long-term care demand and in the unit costs of care services, have
estimated the public expenditure on social services to be as follows: 8

1 For older people, a rise under the current funding system from around £7.2 billion (0.45%
of GDP) in 2015 to £18.7 billion (0.75% of GDP) in 2040

1 For younger adults a rise under the current funding system from around £8.9 billion
(0.55% of GDP) in 2015 to £21.2 billion (0.85% of GDP) in 2040.

Hu, et al., Projections of Demand and Expenditure on Adult Social Care 2015 to 2040 (LSE, 2018).
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2.3.3 The Elderly Accommodation Counsel has estimated that 90% of supported units for older people
are sheltered housing (typology 1), with the remaining 10% being for extra care (typology 2).
Specialised housing (typologies 3 & 4) is also required for working age people including
vulnerable persons, those with disabilities, those with mental health problems, those at risk of
domestic abuse, people with drug or alcohol misuse needs, among others.

2.3.4 ltis estimated that there are currently 735,000 senior housing dwellings (affordable, private and
rented) across the UK. Due the significant demographic growth of the over 65s, the number of
dwellings is due to increase by 10% taking overall stock to over 800,000 by 2024. The number
of retirement housing units (typology 1) has risen by more than 21,000 units (16,000 private,
5,000 affordable) in the last five years (an increase of 3%). By comparison, 23,700 housing with
care units (typology 2) have been built (10,000 private, 13,700 affordable) over the same time
(an increase of 35%)°.

2.3.,5 This data provides a good background to understanding the demand and the need across
England for these specialised forms of accommodation. However, it does not provide detail on
occupant profiles within the buildings regarded to be in the scope of this project,andoccupant 6s
ability to escape in the event of a fire.

2.4 Resident Profile s

2.4.1 The NFCC have highlighted thati Most deat hs from fire occur in dw
number of such deaths from fire occur in blocks of flats and multiple occupancy dwellings. Those
living in specialised housing can be amongst the most vulnerable to hazards such as fires.
Compliance with the Building Regulations alone is not necessarily sufficient to address the
protection of vul ne rli%thwhsehenefers dorsidenet isnpoftantdamgairh anr e . 0
understanding of the profile of residents likely to be living in the buildings, to ascertain how their
behaviour and use of the buildings may have an impact on ADB

2.4.2 A survey guestionnaire was sent by the research team to a range of specialised housing and
care home providers in England, with responses being received from over 100 different building
managers across the range of typologies. Their responses provide insight into the trends in
occupancy demographics, assistance needs in evacuation situations, along with data to fill gaps
observed in other data sets we have collected.

2.4.3 Approximately 93 responses were provided in completion, with each specialised housing and
care home providers providing a full number count of residents. The sample data collated for
the range of typologies and the responses to the questions asked are outlined within Appendix
1 of this document.

2.4.4  Although there has been a significant reduction in the number of fires and related deaths and
injuries in dwellings in the last 20 years, a disproportionate number of them involve older people
or others with recogni.3hmdeinelvad maybd etderlip, haveomopilityf act or s
or medical issues, cognitive impairment or mental health issues. These needs may include, to
some degree, the need for care and support services in residential dwellings, which would
include typologies 1, 2 & 3, as well as general needs dwellings.

2.4.5 Supported housing type 2 and care homes (typologies 4 & 5) are similar in nature in that they
provide for the frailest and most vulnerable cohort of residents. These typologies are fully
managed buildings with 24-hour staff where residents do not live independently.

2.4.6 A number of key factors have been explored within the survey to ascertain how likely residents
within certain typologies are to be able to escape independently and respond appropriately to
fire safety measures within the development. The data depicts that, although a percentage of
occupants may be physically fit, residents may have a range of cognitive or other impairments
e.g. dementia or learning disabilities, resulting in them requiring assistance.

9 Harwood, Rising investment to underpin increase in development of seniors housing (Knight Frank, 2020).
10 National Fire Chiefs Council, Fire Safety in Specialised Housing (NFFC, 2017).



Fire Safety: Specialised Housing & Care Homes

2.4.7 The chart below represents how each building typology differs in occupantséneeds (Fig. 2),

defining the number of hours of care, support or treatment hours a resident would require across
an average week.

RESIDENTS WITH CARE/SUPPORT/TREATMENT NEEDS

50

40

o
=]

AVERAGE NO. OF RESIDENTS
9]
=]

10

(4]

RESIDENT CARE
25.0% REQUIREMENTS

Most of the residents in Housing —14.0%
with Care and Retirement Houses
are low-needs residents. The
opposite is true for Care Homes
52.1% and Supported Housing facilities
22.8% where there are proportionately 63.8% — 22.3%
more residents with high needs.

15.3%
20.6% 32.1%
22.0% — — 62.6
16.5%
—7.5%
60.4%
1 - Retirement Housing 2 - Housing with Care 3 - Supported Housing T1 4 - Supported Housing T2 5 - Care Home

@ Residents - Low needs (up to g hours per week) ®Residents - Medium needs (10-15 hours per week) ®High needs (16 or more hours per week)

Figure 2: Proportion of Residents with Care/Support/Treatment Needs, Appendix 1 Quantitative Analysis Page 113

2.4.8

24.9

Whilst the mobility issues have an obvious impacton a per s on 0 svaeuste ih thet
event of a fire, there is a direct correlation between other cognitive impairments as highlighted
on figure 3 below. It is also notable that, as anticipated, those occupants more able to self-
evacuate live in the more independent models of housing i.e. typologies 1 & 2 whilst those
requiring more assistance live in a care home setting, typology 5. For both the supported
housing models, typologies 3 & 4, the data suggests more complex issues with residents
requiring assistance due to complexity of their impairments and physical disabilities. The
qualitative survey within this research has therefore highlighted how the specific needs of
residents in specialised housing, as opposed to those in general needs housing, can impact on
their ability to understand alarm soundings and to self-evacuate, creating a reliance on
management staff to assist evacuation where required.

Research in 2011 showed that walking speed decreases each year of our life'l. The older the
resident is therefore the slower they will walk. The speed is further reduced by some medical
conditions, such as recovery after a stroke. The research established that average walking
speeds are:!?

Age Meters per second
60-69 1.24-1.34
70-79 1.13-1.26
80-89 0.94 - 0.97

11

12

Schimpl, et al., Association between walking speed and age in healthy, free-living individuals using mobile
accelerometry A cross-sectional study (PLoS One, 2011).
Cronkleton, What is the Average Walking Speed of an Adult? (Healthline, 2019).

10
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RETIREMENT HOUSING
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SUPPORTED HOUSING T1

Residents who are completely immabile
3.0

Residents able to walk unaided
40.2%

Residents who use a wheelchair
20.5%

Residents semi-mobile i.e. use a walking aid su...
36.2%

Figure 3: Mobility Impairments Hindering Ability to Escape, Appendix 1 Quantitative Analysis, Pages 118

2.4.10 This data highlights the various impairments within each typology affecting ability to self-
evacuate in the event of an alarm activation. Dementia and other cognitive impairments are
likely to cause confusion and an inability to understand the purpose of the alarm sounding,
whereas hearing impairments would impact on the ability to hear the alarm activation. From the
survey data obtained, those people with visual and mobility impairments are likely to require
assistance to evacuate due to their physical needs.

2.4.11 In the typologies for older people, the percentage of people who would be unable to self-
evacuate is relatively lower within retirement housing when compared to care homes, with
housing with care sitting in between both. The type of impairments highlighted are also typically
those which would be associated with ageing. This reflects the expectation that those in
retirement housing would be the most independent whilst those in care homes are no longer
living independently as their care needs are much higher.

2.4.12 Within the supported housing typologies, the range of impairments are often multiple,
highlighting the potential complexity of needs for the residents within these typologies. Again,
within this sector the expectation by designers and operators is that the complexity of needs for
those living in supported housing type 1 would be lower, allowing them to live more independent
lives, compared to those requiring higher levels of assistance in supported housing type 2.

11
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>1x staff required 2.66% —

1x staff required 15.09%

Self-evacuate 82.24%

HOUSING WITH CARE

>1x staff required 16.3%
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1x staff required 30.7% —

SUPPORTED HOUSING T1

>1x staff required 9.2% —

— Self-evacuate 53.9%
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CARE HOMES

— Self-evacuate 10.2%

>1x staff required
50.0%

S i staff required 39.8%

SUPPORTED HOUSING T2

>1x staff required 15.1% —,

-~ Self-evacuate 35.8%

1x staff required 49.1% —

@ Self-evacuate ®1x staff required @ >1x staff required

Figure 4: Assistance Required to Evacuate, Appendix 1 Quantitative Analysis, Page 120

2.4.13 The graph below (Fig. 5) shows responses to the survey where additional aids or equipment
have been installed to assist in the evacuation of residents in the event of an evacuation. This
highlights that residents in some building typologies where residents are more likely to have
mobility issues, such as care homes, require more physical support from staff compared to other
buildings. The presence for these aids depends heavily on the building design, availability of
staff and the presence of a fire evacuation lift, as well as the physical frailty of the occupants
themselves and their cognitive ability to cooperate in the event of an emergency.
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RETIREMENT HOMES HOUSING WITH CARE

. Evncuation chair
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Evacuation chair
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Mo gogk Evacuation mats/3ki pads |
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Figure 5: Aids Required to Assist Evacuation: Appendix 1 Quantitative Analysis, Page 127

2.4.14 In conclusion the residents in typologies 4 and 5 have the highest levels of need, often with
complex and/or multiple needs. Occupants of these buildings are no longer living independently
and are most likely to requiring assistance in the event of an emergency. These typologies fall
within Purpose Group 2(a) Residential Institutional within ADB providing guidance which in the
main is clearly defined for their resident profile.

2.4.15 Residents in typologies 1, 2 and 3 have varied levels of need which can also change over time.
A proportion of the occupants of these typologies will need assistance to escape in the event of
a fire situation. These typologies fall within Purpose Group 1 Residential Dwellings within ADB
and follow the guidelines for general needs housing, with some additional allowances for

sheltered housing (typology 1).
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Fire Safety: Specialised Housing & Care Homes

History of Current Legislation & Guidance

This section considers how fire safety legislation for the sector (in this context meaning
specialised housing and care homes), together with any guidance and accompanying
understanding has developed since the Second World War. The study of this background will
contribute to the analysis of the basis of current approaches and help identify gaps and
weaknesses for consideration in the project review at large.

Specialised housing and care homes is a sector with a wide matrix of nomenclature, definitions,
and distinctions across an often-shifting scope of buildings.

Building Regulations

Prior to 1965, local acts and byelaws controlled safety in new buildings and set out detailed
technical requirements. In 1965 national Building Regulations came into force and the 1985
Building Regulations set functional fire safety requirements, which were (and continue to be) set
out in Part B of Schedule 1 to the Regulations. Approved Document B (ADB) was published
under the 1985 Building Regulations to provide statutory guidance on how these requirements
could be achieved for common building situations.

Structural Fire Resistance and Prevention of Fire Spread
Building Byelaws contained requirements for structural fire resistance and the prevention of fire
spread, and these transferred into 1965 national Building Regulations.

Means of Escape

Means of escape requirements were not included in the Building Regulations until 1977. At that
time, only flats of over 3 storeys were covered, which would apply to typologies 1, 2 & 3. The
British Standard document CP313 provided a standard for buildings containing flats with no
requirements for other forms of residential premises. Therefore, only specialised housing
developments over 3 storeys were brought under control at that time. This situation changed
marginally under the 1985 switch to functional regulations in that they covered houses and flats
over 3 storeys, once again referenced to CP3 standards.

The 1991 edition of the Building Regulations expanded means of escape coverage to all building
uses and heights. Approved Document B (ADB) 1992 included guidance for flats and houses,
which was formulated on the basis of general needs occupation. This format has continued to
date with updating amendments at intervals, and it is this guidance that has been universally
applied to the design of specialised housing. General guidance within the Approved Documents
does refer to a structured need to consider supplementary measures where necessary for
sheltered housing but there is no specific guidance to that end.

ADB 1992 also saw the first specific Building Regulation requirement for means of escape in

residential care homes. Thi s drew upon the recommendati ons

guidance and the approach was based upon the progressive horizontal evacuation principle.
Following the introduction of Regulatory Reform (Fire Safety) Order 2005, the 2006 edition of
ADB included enhanced guidance around this principle, including some permitted variations of
approach where sprinkler protection is provided.

Fire Safety and Care Legislation

Early controls

Early controls were mainly conducted via local fire services, who were often asked to give fire
safety assessments as part the process of registration of residential care homes (typologies 4
& 5). Certain powers were also held by local authorities under the Public Health / Buildings Acts.
Both of these routes were applied inconsistently and assessed without the benefit or guidance
of national standards.

13

BSI, British Standard Code of Practice, CP 3 : Chapter IV : Part | : 1971 (British Standards Institute, 1971,

incorporating amendments issued January 1972 (AMD 851), January 1973 (AMD 1077), Feb 1976 (AMD 1889) and August
1978 (AMD 2708))
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The 1983 Home Offce ®r aft guide to fire precaution¥
was an important step in consolidating standards. These were formulated from good practice
and empirical experience gained from previous assessments of existing buildings and their
upgrading needs. Its guidance was intended for all premises within the sector, not just
0r es i de nandaded unifarmity 6f approach. Its principles formed a sound platform which
has reached into consequent guidance.

Fire Precautions Act 1971

The 1971 Act gathered all previous fire safety legislation under its umbrella. It imposed a regime
of the o6fire c er.Bltthdaspeaidlised hodsingpahd care homme secoiswas not
given a 6Designating Orderd and hence wa?’ghe
general powers within the Act did however apply and this gave a stronger enforcement capability
to fire services over any premises felt to be in a dangerous state of use.

Regulatory Reform (Fire Safety) Order 2005 (FSO)

This subsumed the Fire Precautions Act and imposed a new regime based around the
responsibility of building owners and/or managers to conduct regular fire risk assessments of
their buildings and their mode of use and to have in place appropriate management, evacuation
and maintenance plans for their premises. Thi s duty applies to all
the sector.

Care Acts

The early part of the 21st century has seen the reform of the legislative regime covering the
care sector with the Care Standards Act 2000 and the Care Home Regulations 2001. This has
put into place clearly defined responsibilities and processes for care premises along with those
under the RR(FS)O 2005 (see 3.5.1).

The Rose Park Care Home fire in Scotland in 2004, in which 14 residents died, was a catalytic
event that illustrated the risks and gave extra force to a need for strong legislation and control
systems. The inquiry found multiple physical defects and poor management practices that had
contributed to the fire spread beyond its origin in a cupboard within a long, undivided communal
corridor whichgaveopenaccess on to too many residentéd

Grenfell Fire

At present Government are recasting the whole building safety legislation landscape in the
aftermath of this tragedy. Initially this is primarily giving a stringent emphasis on taller high-risk
residential buildings. But much of generally lower rise buildings within the specialist housing and
care homes sector could be viewed as of similar high risk, as highlighted within this research.

Also, of current influence are the building safety guides to building owners as required under
the Regulatory Reform Order (Fire Safety) Order 2005 (FSO) and the associated guidance
documents!® which set out expectations on the assessment and risk remediation of existing
buildings.

Planning
Planning has not traditionally been a conduit for fire safety requirements but of late the Greater
London Authority (GLA) have begun to establish policies for disabled person evacuation in fire.

Accessibility

Building Regulations have been the vanguard of achieving widened accessibility to buildings.
This has concurrently linked with fire safety in that inclusive ingress carries a heightened need
for suitable escape measures for people with frailties.

14

Home Office Fire and Emergency Planning Department, Draft guide to fire precautions in existing residential care

premises (National British Standards, 1983)

15

HM Government, Fire Safety Risk Assessment: Sleeping (The Stationery Office, 2006); HM Government, Fire Safety

Risk Assessment: Residential Care Premises (Department for Communities and Local Government Publications, 2006)
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3.5. British Standards and other guidance sources

3.5.1. Government Guides
The 1983 Home Office O6Draft guide to fire precaut.
a major step for residential care. This was superseded byaser i es of o6fire risk?%
guides issued in 2006 to provide guidance on complying with the Regulatory Reform (Fire
Safety) Order 2005 (the Order). The v ol umes covering 6Sleeping Acco
Care Premises; and 6Means of Escape for Disabled
existing premises in the sector.

3.5.2. Health Technical Memoranda Fire Codes
Experience gained from Hospitals and the development of HTM Fire Codes have been the
source of useful guidance that has filtered down into design and management approaches used
in the sector. Matters such as evacuation techniques, progressive horizontal layouts, the use of
evacuation lifts are examples that have helped fire safety evolution in the sector. HTM84, which
was adopted in Northern Ireland, provided particularly useful and thorough guidance for care
home fire design prior to these being outlined within ADB.

3.5.3. BS 9991 and BS 99997

The first specific guidance for specialised housing was included in BS 5588-1: 1986. Its
recommendations followed principles of limiting travel distances both within a unit, and to a
place of initial relative safety in common corridors. It also included control of furnished areas in
common corridors, ease of staircase use, and pointed towards the consideration of evacuation
lifts. This has been transferred into BS 9991 and the 2011 edition gave recommendations that
include more emphasis on progressive horizontal evacuation principles. BS 9999 (first published
in 2008) covers residential care homes and also offers general fire safety guidance that can be
applied to all buildings.

BS 9991 updates are currently in the comment resolution stage and include further guidance on
evacuation needs for residential buildings that now widely include for inclusive access.

3.5.4. National Fire Chiefs Council Guidance
6Fire Safety i n Syaspblishédin®@ldandli®avery congpfehensive guide
providing fire safety advice for specialised housing and supported housing, aimed at the
assessment and management of existing premises, rather than new building design and
construction. The guide offers practical advice on how to assess the risk from fire, appropriate
fire prevention and protection measures and how to manage fire safety in such buildings.
Distinction is made between the fire risk assessment for the building, which is a requirement of
the Regulatory Reform Order (Fire Safety) Order 2005 (FSO), and person-centred fire risk
assessments, outlining how the two should interface. In response to the anticipated vulnerability
of residents, some of the principles advocated exceed the minimum standards outlined in ADB.

Mobility Scooter Gui dan &epuldlished inR@8, prdvaestguidarice Bui | di r
on the safe use, storage and charging of mobility scooters. The guide is aimed at those

managing, advising or enforcing standards on residential buildings, as well as those who

undertake fire risk assessment of such buildings.

3.5.5. BRE Research/Guidance
Across the years BRE have published many study papers of relevance to the sector in terms of
general means of escape principles and design data for disabled people in fire and evacuation
principles. dvacuating Vulnerable and Dependent People from Buildings in an Emergencya®
provides particularly relevant guidance in relation to the issues which need to be considered
when evacuating mobility impaired people.

16 BSI, BS9991:2015 Fire Safety in the design, management and use of residential buildings (BSI, 2015).

17 BSI, BS9999: 2020 Code of practice for fire safety in the design, management and use of buildings (BSI, 2020).

18 National Fire Chiefs Council, Fire Safety in Specialised Housing (NFCC, 2017).

19 National Fire Chiefs Council, Mobility Scooter Guidance for Residential Buildings (NFCC, 2018).

20 Crowder and Charters, FB 52 Evacuating Vulnerable and Dependent People from Buildings in an Emergency (BRE Trust,
2013).
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INFLUENCES AND TRENDS
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1980

(1) LIGHT TOUCH ADVICE/ENFORCEMENT

2010 2020

. 1992: Care homes defined within Purpose Groups

(2) BUILDING REGULATIONS FOR STRUCTURAL FIRE RESISTANCE AND PREVENTION OF FIRE SPREAD

2006: Additional care home guidance added to ADB .

(3) BUILDING REGULATIONS FOR MEANS OF ESCAPE

|

2006: Fire Risk Assessments replace Fire Certification

|

Il

D00 U000 s v waririonAseb e

Key

(1) Relates to the period of local actions and
enforcement prior to any centralisation of
guidance and interpretation.

(2) See Section 3

(3) See Section 3 relating to the expansion of

Building Regulations for Means of Escape and

the pathway to the current review

Covers the progression of guidance first

covered in BS 5588 into today’s BS 9991

Research and experience have continually

developed the understanding of social needs for

inclusive accessibility and egress from buildings

(6) Notes the introduction of a fire risk assessment

regime following the introduction of FSO

Refers to the research and publication of HTM

good fire safety practice in hospitals

@

(5

(7

(8) Notes the introduction of more tailored and
stringent Care legislation and procedures

(9) There has been an increase in the numbers of
older/vulnerable people and the attendant
need to provide suitable accommodation

(10) Responses to 9 have seen specific occupancy/
accommodation typologies develop.

(11) The increasing need has led towards some
intense developments in terms of size,
population and to an extent height

(12) The development of residential sprinkler
technologies across this period has introduced
the potential for safety benefits and design
flexibility into the sector

(13) Application of fire engineering approaches
have facilitated larger, and spatially open,

Figure 6: Legislative Timeline Set Against Sector Influences and Trends

building formats

(14) Across the whole time frame there has always
been a desire to keep accommodation
attractive to the residents and conducive to
their well-being whilst balancing this objective
with fire safety requirements.

Key Legislative Milestones
Sector Influences & Trends
Building Regulations

British Standards Guidance
Guidance for Disabled Egress
Fire Risk Assessments

HTM Developments

Care Acts & CQG
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A series of building case studies were collated via architectural practices working in the sector
and members of the technical steering group. The case studies provided a range across each
of the building typologies and were chosen in order to understand how the different design
approaches could affect the overall fire strategy for the buildings. A total of 34 outline case
studies, each located in England and already constructed and occupied, from 20
developer/client organisations were collected and examined. The buildings were designed by 6
different architectural practices and varied in terms of scale and tenure. Appendix 2 provides an
overview of the case studies and the analysis undertaken.

In reviewing the outline case studies, it was observed that half of the building designs varied
from Approved Document B (ADB) guidance and required either partial or full fire engineered
solutions. Understanding the reasons behind these deviations was considered important as
these implied a potential shortfall in ADB due to the limited guidance for these building
typologies. A fire engineered solution would prove that a design is of equivalent safety, implying
that the shortfall within ADB is with regards to the flexibility in application for these particular

It was noted that there was no correlation between the tenure of the buildings and the deviation
from ADB. There was however, some correlation between the different typologies and their route
to compliance with ADB, as outlined below;

1 Retirement housing and housing with care (typologies 1 & 2) either adhered fully to or
partially varied from ADB guidance. The reasons for deviation, although not typology specific,
were primarily due to design features, such as extended travel distances (to increase
efficiency of the layout), the inclusion of atria (to improve light and ventilation in corridors, as
well as social connection and wayfinding) or deck access (to create dual aspect apartments
and improve ventilation). The additional measures such as fire engineered solutions and the
application of BS9991 do address the specific typologies and make appropriate
recommendations, beyond that outlined within ADB.

Supported housing types 1 & 2 (typologies 3 & 4) in the main adhered with ADB guidance.
A significant number of the more recently constructed care homes (typology 5), i.e. those
completed since 2015, tended to utilised more fire engineered solutions.

Compared to the other typologies, the supported housing buildings (typologies 3 & 4) had a
lower number of units, making them simpler in design terms to achieve compliance with ADB

Care homes (typology 5) often had extended travel distances from the bedrooms to the nearest
escape stair, requiring fire engineered solutions and/or the inclusion of sprinklers. Recently
constructed care homes had increased in scale in recent years, resulting in larger clusters of
bedrooms being served by stairs. This approach appears to have been utilised to achieve an
efficient layout, potentially eliminating the cost of providing additional stairs and to keep the
lengths of corridors to a minimum for residents on a daily basis.

In order to improve cost efficiencies in relation to management, catering and care delivery, care
homes (typology 5) and housing with care schemes (typology 2) have increased in size over the

The average number of dwellings of private housing with care developments has increased by
39% in the last decade, from 41 units between 2000 and 2009 to 57 between 2010 and 2019
21, The range of facilities within retirement housing and housing with care developments varies
and is invariably dependant on tenure and size of developments. Larger retirement villages,
which rely on attractive lifestyle offers to attract and retain residents, often include gyms, health,

4. Design and Construction
4.1. Outline Case Studies
4.1.1.
4.1.2.

building typologies.
4.1.3.

1

1
4.1.4.

guidance.
4.1.5.
4.2, Scale of Development
4.2.1.

past decade.
4.2.2.
21

Harwood, Rising investment to underpin increase in development of seniors housing (Knight Frank, 2020).
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therapy and leisure facilities as well as extensive restaurants and bars. Facilities within the
affordable sector are less extensive.

4.2.3. In our experience over the past 25 years within this sector, the size of retirement housing and
housing with care developments (typologies 1 & 2) is continuing to increase with the majority of
developers seeking to achieve over 100 dwellings to ensure ongoing viability. Sites in urban
locations, often with retail and integrated communal facilities on the ground floor, are much
sought after, which in turn is likely to increase the storey heights and density of these typologies.

4.2.4. The average size of care homes being built in 2020 in England is between 60-80 beds?2. As
residents of care homes have higher care needs, and are no longer living independently, the
l ength of stay is | ower than the ot heOperatgrgpol ogi e
therefore need to balance the acceptable vacancy levels against operational efficiencies. For
these reasons the size of the care home developments being developed is unlikely to increase
beyond 100 bedrooms, which reflects our experience in this market.

4.2.5. The size of developments for supported housing have tended to remain constant in order to
maintain a sense of home which is non-institutional. Supported housing type 1 buildings tend to
comprise 8-12 apartments, whilst supported housing type 2 buildings tend to have circa 6-8
bedrooms within a shared dwelling.

4.3. Technology

4.3.1. Assistive technology (AT) devices, such as vibrating pillows or flashing beacons, when utilised,
could be of assistance for some residents with hearing or visual impairments when the fire alarm
is activated. AT devices connected to the fire alarm system will alert residents in the event of a
fire, reducing their reliance on a management response to be alerted of the fire. AT devices are
not currently described within ADB guidance although they are referred to other associated
documents such as BS5839-6 202023, From the interviews it was evident that the use of AT
devices was based on the assessment of individua
practice was not specifically commented on.

4.3.2. Some people with physical mobility impairments will require assistance to evacuate across each
of the typologies. As an example, free swing door closers, which are installed to enable residents
to easily use their front doors on a daily basis, will be released in the event of a fire resulting in
some residents being unable to exit their dwelling due to the increased weight of the door.

4.3.3. Those residents with dementia, mental health issues and learning disabilities are likely to require
staff assistance as technological devices, as well as fire alarm soundings, can often cause them
to become confused. Smoke detectors within kitchens linked to the assistive technology call
system, rather than the alarm system, have however been found to be beneficial in practice for
these particular resident groups. This approach alerts staff in the event that, for example, a
resident has inadvertently burnt food, allowing early intervention to avoid the escalation of a fire
incident. ADB Vol 1 B1 paragraphs 1.12 and 1.13 sheltered housing states that the detection
systems in flats should connect to a central monitoring point or alarm receiving centre. The
system should alert the warden or supervisor and identify the individual flat where detected to
alert staff to investigate.

22 Bhogal, Healthcare Development Opportunities Research 2020 (Knight Frank, 2020)
23 BSI, BS5839-6: 2019+A1:2020. Fire detection and fire alarm systems for buildings - Code of practice for the design,
installation, commissioning and maintenance of fire detection and fire alarm systems in domestic premises (BSI, 2020)
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Mobility Scooter s

Mobility scooters are classified into three categories under the Use of Invalid Carriages on the Highways
Regulations 1988 as indicated in

4.4.1.

Table 2: Classification of Mobility Scooters below.

Table 2: Classification of Mobility Scooters

4.4.2.

4.4.3.

1 Manual wheelchairs that are not electrically propelled
2 Powered wheelchairs and scooters intended for use on footpaths
3 Powered scooters and invalid carriages intended for use on the road

Mobility scooters are often used by mobility-impaired occupants within retirement housing and
housing with care models (typologies 1 & 2), where older residents live more independently
compared to care homes (typology 5). Occupants of care homes are less likely to go outside
independently, resulting in occupants with mobility issues being more likely to use wheelchairs
which can be controlled by another person. For the supported housing typologies, the use of
mobility scooters will be dependent on the individual requirements of occupants which varies
greatly. Although the use of mobility scooters and electric wheelchairs have various benefits for
mobility-impaired persons, there are fire safety concerns with their storage and charging. For
instance, batteries (especially lithium-ion) used in mobility scooters are a potential fire risk

especially when charging, and in the event of a fire can also release toxic fumes and hydrogen
24

Whilst there are relatively few recorded instances of fires being caused by mobility scooters,
mobility scooters in fire situations can release large volumes of toxic smoke and generate
significant heat outputs. Experiments carried out by the Building Research Establishment
(BRE), see Figure 7, demonstrated the ease with which a mobility scooter fire in a corridor could

spread to nearby scooters, due to exponentially increased heat rates, along with the toxicity of
the smoke released?®.

24 National Fire Chiefs Council, Mobility Scooter Guidance for Residential Buildings (NFFC, 2018)
25 BRE Group, BRE Trust Project: Heat release and smoke production from burning mobility scooters (BRE, 2015)
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BRE Trust Project 232-14-RM Heat release & Smoke production from burning
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Figure 7: Findings from BRE Experiment into Mobility Scooters

4.4.4,

Considering the size and speed of mobility scooters, manoeuvrability within the building and fire
risk issues associated with the storage of these, it follows that their use needs to be carefully
considered at the design stage. In modern developments storage of mobility scooters within
circulation areas or within dwellings is not considered to be acceptable best practice. It was
noted within the case studies examined, dedicated mobility scooter stores were provided to all
of the developments for typologies 1 & 2, with the exception of one private retirement village in
a rural location (Appendix 3). This approach is supported from the data obtained through the
survey, as indicated in Figure 8 below.
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MOEILITY SCOOTER STORAGE
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Figure 8: Storage of Mobility Scooters: Appendix 1 Quantitative Analysis, Page 125

4.4.5.

4.4.6.

4.4.7.

The r &pbdity $cooter Guidance for Residential Buildingséby the NFCC?¢ provides good
practice and considerations for the storage and internal use of electric mobility scooters. The
guidance highlights the importance of ensuring the place of storage is enclosed in appropriate
fire-resisting construction (30 minutes for up to 3 scooters or 60 minutes for more) with a suitable
fire detection system. Importantly escape routes should be kept clear of mobility scooters at all
times to enable residents to evacuate quickly and safely.

Whilst BS999127 provides limited advice on the storage and charging for mobility scooters, it
does not differentiate between these and electric wheelchairs. ADB does not provide any
guidance on the use, charging and storage of mobility scooters within buildings.

Research carried out by BRE Trust?® into fires involving mobility scooters explored the
effectiveness of sprinklers in suppressing such fires, compared to manually extinguishing the
fire. From the experiments carried out it was clearly demonstrated that a sprinkler system was
able to effectively suppress the fire before the fire reached a critical stage (see figure 9). The
report highlighted a need to undertake further work to examine a range of types of scooters,
suppression types and room dimensions to understand the most effective solution to storage.

26

28

National Fire Chiefs Council, Mobility Scooter Guidance for Residential Buildings (NFFC, 2018).
BSI, Fire safety in the design, management and use of residential buildings i Code of practice (BSI, 2011).

Koo, Fire Experiments on mobility scooters protected by sprinklers (BRE Global, 2016).
22



Fire Safety: Specialised Housing & Care Homes

800 . .
Sprinkler activation Manual éxtinguishment
1 h
700 { —— 6.5 mm from ceiling
—— 75 mm from ceiling
600 A

g

g 8

g
I;
{

Temperature {(°C)
N
8

—— 100 mm from ceiling
625 mm from ceiling
—— 1150 mm from ceiling
—— 1725 mm from ceiling
—— 2300 mm from ceiling

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time from ignition (minute)

Figure 9: Temperature data from BRE experiment relating to sprinkler response to the ignition of a mobility

scooter

4.5.

4.5.1.

4.5.2.

Purpose Groups

Under the Building Regulations typologies 4 and 5, as defined within this report, are considered
to fall within Purpose Group 2(a) Residential Institutional. ABD makes specific
recommendations for Residential Institutional building types which reflect the needs of those
residents and the management regime within the building. It is, however, noted that since the
inclusion of means of escape measures relating to care homes within ADB in 1992 and the
reference to sprinklers in 2006, the scale of the buildings has increased in size.

Typologies 1, 2 and 3 are currently covered under Purpose Group 1 Residential Dwellings, with
limited differentiation in ADB between the needs of these particular residents compared to those
in general needs housing. The limited differentiation made within ADB is in reference to
sheltered housing (typology 1) for portions of ADB creates a hybrid scenario between parts of
the regulations but ABD is silent on typologies 2 and 3 leaving these more open to interpretation,
causing inconsistencies across the sector.

Typologies within scope of research

1 2 3 4 5
Retirement Housing Housing with Care Supported Housing Type 1 Supported Housing Type 2 Care Home
L ]
. .
: i
1 Residential (dwellings) Residential (institutional)
1(a)  1(b) 1<) . - .
Flat Dwellinghouse with a Dwellinghouse which does Hospital, home, school or other similar establishment used as
habitable storey with a not contain a habitable living accommodation for, or for the treatment, care or
foor level which Is storey with a floor level maintenance of persons suffering from disabilities due to
more than 4.5m above which is more than 4.5m iliness or old age or other physical or mental incapacity, or
ground IeveJ- above ground level, under the age of 5 years, or place of lawful detention, where

such persons sleep on the premises.

Relevant Purpose Groups, as defined in ADB

Figure 10: Shortfall ( 6gr ey areaé) in Purpose Groups as defined

defined
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4.6.1.

4.6.2.

4.6.3.

4.6.4.

4.6.5.

4.7,

4.7.1.

Fire Safety: Specialised Housing & Care Homes

A review of the Scottish Technical Handbook and associated government guidance?®
highlighted an in-depth approach to differentiating the particular requirements of the buildings
within this digueelp)d, awkheiac h( srelech of todayods
Whilst the NFCC?° guidance provides a similar framework for England; this guidance is not
adopted by government. A summary of these guidance documents is outlined in section 6 of
this report.

Evacuation Strategy for Housing (typologies 1, 2 and 3)

The specialised housing typologies within the scope of this report (typologies 1, 2 and 3) tend

.speci al

to follow that of ADB Purpose Group 1 for general

with the recommended compartmentation guidelines. For typologies 1 and 2, an acceptance is
often made by designers for a level of partial evacuation should this be required with cross-
corridor compartmentation and sectional alarm systems. Such cross-corridor doors are
generally placed in addition to the door required to divide a corridor with escape at each end.
BS9991 sets this out;

fWhere occupants are not capable of independent evacuation from their flat without
external assistance, the protected stairway enclosures and protected corridor layouts,
incorporating fire subdivisions as necessary, should be planned and constructed such
that no person would have to travel more than 7.5 m from the flat entrance door along a
corridor or lobby before reaching a fire door accessing either a protected stairway
enclosure or another protected corridor zonea

Interviews with operators of the typologies 1 & 2 buildings also confirmed that this approach is
sometimes taken in practice with occupants in the apartments adjacent to the source of a fire
being evacuated into the adjacent corridor compartment, rather than staying put. It is however
noted that, under ADB guidance for apartments, corridor ventilation has not been designed to
deal with this approach. Additionally, with no safe place of refuge away from the corridor, those
evacuated could obstruct the route needed for effective firefighting.

Refuge points within stair cores, although suggested within BS9991 are not a requirement under
Approved Document B for the specialised housing typologies (typologies 1, 2 and 3). They are,
however, often provided at the request of the Building Control body, although advice on this can
vary across England. Where refuges are provided one refuge space tends to be provided in
each stair core at each level, as is described in Part B vol 2 section 3. Typically, where the
of ficial strategy gveasbd swearye pugadeaesal I6awif rug
provided with communication or fire alarm linkage required where formally part of the strategy.
BS9991 states:

fior all specialized housing accommodation types, when deciding on the dimensions of
protected stairways and corridor zones, provision should be made for adequate refuge
spaceo .

In the absence of specific ADB guidance for specialised housing, many Building Control bodies
see this type of housing as a hybrid between Purpose Groups 1 and 2(a). Within the case studies
for these typologies the majority had a space for refuge points allowed for on the upper floors,
although from experience not all systems installed have the ability to allow residents to call for
assistance if required.

It was notable from the respondents to the survey questionnaire that few buildings within these
typologies had fire evacuation lifts and the majority did not have sprinklers installed.

Evacuation Strategy for Residential Institutional (typologies 4 and 5)

Approved Document B includes guidance for progressive horizontal evacuation in care homes
(typology 5), categorised as Purpose Group 2(a), which could include supported housing type

29
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Scottish Government, Practical Fire Safety Guidance for existing Specialised Housing and similar premises (The
Scottish Government, 2020).
National Fire Chiefs Council, Fire Safety in Specialised Housing (NFFC, 2017).
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2 (typology 4). Within this approach residents move horizontally through the building, managed
by the staff, to reach a place of relative safety (i.e. into another compartment or a place of refuge)
within the building.

4.7.2. Whilst ADB provides indicative guidance to horizontal evacuation, it does state that the fire
safety strategy needs to takei nt o consi deration Athe way a

does not therefore ensure full compliance, although in practice it is often interpreted as such.
4.7.3. For residential institutional buildings, ADB sets out a maximum travel distance within each

protected area (sub compartment) of 9m in a single direction and 18m where more than one
direction is available, with a maximum of 64m from any point to a storey exit or final exit.

final exit

— Escape= rowts to adjacent compartmient, stomey exit or
e Ompartrnent wall

ééé MOTE: Bedroomes and all ancillary acccmmodstion should
be =nclosed infire resisting constnucticn.

< S

.

Figure 11: Progressive Horizontal Evacuation in Care Homes, Diagram 2.11, ADB

4.7.4. Furthermore diagram 2.11 within ADB (figure 11 above) sets out the basic principle for the
provision of two available choices of adjacent compartments to evacuate to. However, it is not
clear on:

a) Demonstrating in a clear way the limit of single direction of escape where a bedroom is in
a dead-end condition, resulting in such extended dead-end bedrooms require fire
engineering solutions. It is noted that older guidance documents, such as the Northern
Ireland HTM89, were clear on this and provided more explanatory diagrams. From our
experience designers often misunderstand the 9m/18m restriction resulting in the need for
fire engineering.

b) The acceptability of the stair as protectedarea. The di agram assumes a
and s o does nheta staioavtikerendwfraeving provides one of the minimum of
two protected areas. Para 2.4 makes it clear what is expected in principle.

4.7.5. There is no specific mention in ADB of requirements for care home stairs to accommodate
anticipated vertical evacuation methods. In practice these would require the use of evacuation
lifts or carry-down procedures.

4.7.6. Where sprinklers are not installed, ADB also limits the number of bedrooms within one sub-
compartment or protected area to 10 bedrooms. How bedrooms could be arranged within the
protected area is not defined within ADB, although the limit on travel distances within a
compartment is defined. Whilst these limitations are useful, there is no method described on
how to determine the actual number of bedrooms within a protected area, based on the
predicted staffing levels and resident needs.

31 Building Regulations, Approved Document B Part B VVolume 1 (HM Government, 2010).
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4.7.7. Fire Safety Risk Assessment, Residential Care Premise (DCLG)3?, the guidance under the
Regulatory Reform Order 32 provides useful advice, beyond ADB, on the approach to managing
evacuation of residents of care homes in practice. It includes useful detailed diagrams of escape
routes, guidance on building layouts and introduces the concept of varying levels of risk. The
FSO highlights the following as factors which should be considered,;

type, number and dependency of people using the premises
assisted means of escape

evacuation strategy

escape time and travel distance

age and construction of the premises

the number of escape routes and exits

the management of escape routes; and

emergency evacuation of persons with mobility impairments

=8 =4 -8 -8-48_-9_-9_-9

4.7.8. The guide states clearly that in practice the aim should be to evacuate all occupants from a
protected area (sub compartment) within 2 % minutes from the alarm being raised. Research
from BRE Trust3* does however put the 2 ¥ minute evacuation time in question, recognising
that it is unlikely to be achievable given the mobility status of many residents and number of
staff available, particularly on night shifts.

4.7.9. ltis clear that to achieve this evacuation time, staff numbers and the needs of the residents in
a protected area are interrelated. However, ADB gives no guidance on how to address such
factors, beyond stating a maximum of 10 beds. The ability to evacuate 10 beds in a sub
compartment within 2 % minutes for those with varying needs should be reviewed further.

4.8. Sprinklers

4.8.1. In Scotland there has been a requirement to install fire sprinkler systems in all new care homes
and sheltered housing since 2005, which would apply to all the specialised housing and care
home typologies being considered in this report. The same requirement was introduced by the
Welsh Government in January 2016. The Scottish Government introduced the requirement in
part due to its response to the Rosepark Care Home fire of 2004, in which 14 residents died.
The Rose Park inquiry found that too many residents lived off one open corridor and one
response to this risk would have been the installation of a sprinkler system. The Fire Sprinklers
in Residential Premises (Scotland) Bill 2003 stated that the Scottish Fire Service believes that
sprinklers will not only reduce injuries to residents in a fire situation but also to members of the
Fire Service too. BS9991 requires sprinklers to be installed in the apartments and common
areas (except corridors and staircases) of buildings where residents are not capable of
independent evacuation, one such building type is a care home.

4.8.2. Sprinklers are required in new care homes in Australia, the USA and also in Hong Kong. In
Hong Kong the requirement applies to buildings over 230m? in area, which is akin to the size of
a large house, such as those used for supported housing type 2 (typology 4).

483. The BRE BDep288t7 ;6 Wor k Stream bf201%%pused forkits analysi®r ovi si c

76% +- 8% as the number of deaths that would be saved by sprinklers. The costs of the sprinkler
installation, water supply and annual inspection and maintenance were analysed against the
benefits of lives saved, injuries prevented and property loss savings. The cost benefit analysis
concluded that sprinklers are probably cost effective in residential care homes (typology 5). As
specialised housing models (typologies 1,2 & 3) were not separately defined against other forms
of general needs housing, the use of sprinklers was inconclusive for these typologies as a
subset.

32 HM Government, Fire Safety Risk Assessment, residential care premises (HM Government, 2006)
33 The Regulatory Reform (Fire Safety) Order 2005 (HM Government, 2005).

34 Crowder and Charters, FB 52 Evacuating Vulnerable and Dependent People from Buildings in an Emergency (BRE
Trust, 2013).

35 BRE Group, Compartment sizes, resistance to fire and fire safety project, Work stream 5 i Sprinkler provisions, BD2887
(BRE Trust, 2015)
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Figure 6.2 Probability that sprinklers will be cost-effective

6.9 Cost benefit calculations for ‘high-risk’ dwellings

From section 6.8, it appears that residential sprinklers may be cost-effective in care
homes, but not in other types of property. However, the other categories are all quite
broad in definition, and may contain a subset of high-risk properties whose effect on the
cost-benefit ratio is not apparent when the ratio is calculated for the category as a whole.

Figure 12: Extract from the BRE report that shows sprinklers in care homes are likely to be 97% cost effective

4.8.4.

4.8.5.

4.8.6.

The impact assessment that was produced by the Welsh Government in 201336 to assess the
proposal to include sprinklers in new residential buildings concluded that sprinklers are cost
effective in new care homes and halls/dormitories. This is mainly due to the reduction in financial
losses from damage to the building, its contents and business interruption.

Resident delays in fire evacuation due to mobility impairments are expected and recognised in
a number of research projects and fire incident reports. NFCC?3” and Scottish guidance3®
recommends the use of sprinkler systems to aid evacuation.

Ove Arup & Partners undertook research for the British Automatic Fire Sprinkler Association
and then produced a report called Sprinklers for Safer Living: The Benefits of Automatic Fire
Suppression Systems in Residential Care Premises 20103°. The report recognises the benefit
of compartmentation, as outlined in ADB, in preventing fire spread beyond the compartment of
fire origin but highlighted that a number of fires do still spread within the fire compartment,
beyond the room of origin. This was considered to be due to either the severity of the fire or
breakdown of the passive fire protection (in particular the non-functioning of the self-closing fire
doors).

36
37
38

39

BRE Fire and Security, Cost benefit analysis of residential sprinklers for Wales (BRE Global, 2013).

National Fire Chiefs Council, Fire Safety in Specialised Housing (NFFC, 2017).

Scottish Government, Practical Fire Safety Guidance for existing Specialised Housing and similar premises (The
Scottish Government, 2020).

ArupFire, Sprinklers for Safer Living: The Benefits of Automatic Fire Suppression Systems in Residential Care Premise
(BAFSA, 2010).
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Figure 13: Extract from the Arup fire and smoke study i showing general layout of the model used

4.8.7. Arup undertook a fire and smoke study as part of the research (Figure 13 - Figure 15) which
found that where a sprinkler system was installed in a care home (typology 5), it lowered
temperatures in communal corridors and rooms in the locality of the room where the fire started
to within life tenable levels. Furthermore, levels of visibility were tenable in adjacent rooms within
the fire compartment as well as in those in adjacent compartments. Conditions were found to
be significantly worse in nearby bedrooms and the communal corridor when sprinklers were not
included in the study.
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Figure 6: Temperature profile at 10 minutes — sprinklered
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Figure 14: Images from the Arup fire and smoke study i showing temperature profiles in sprinklered and
unsprinklered buildings
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Figure 9: Visibility profile at 10 minutes — unsprinklered

Figure 15: Images from the Arup fire and smoke study i showing visibility profiles in sprinklered and unsprinklered
buildings

4.8.8. The study therefore concluded that, although sprinklers were unlikely to prevent injury or fatality
of the occupant in the bed during a bed fire, they were effective in the control of a fire, whilst
providing improved visibility conditions to the residents of the building, particularly beyond the
room of origin. It also concluded that where residents require assistance it is likely that the
evacuation process will take longer and sprinklers provide significant benefits to address this
risk.

4.8.9. Our direct experience of the sector is that, since the introduction of the BS 92514 in 2014, the
majority of care homes are being constructed with sprinkler systems. Within the specialised
housing developments, typologies 1 and 2, sprinklers are becoming more common as the scale
of these developments increase.

40 BSI, BS 9251:2021 1 TC: Fire sprinkler systems for domestic and residential occupancies. Code of practice. (BSlI,
2021)
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Forms of Construction

From our experience over the past 25 years in this sector, the construction of specialised
housing and care homes still remains primarily traditional masonry structure with concrete floors
for the majority of building typologies. On the larger scale developments, concrete framed
structures are used for buildings over 4 storeys.

Timber frame has been used in the sector primarily, although not exclusively, for care homes
which are often 2-3 storeys with simple structure and plan layout which stack vertically.

Steel frame and light gauge steel has become more common in recent years as a way of
increasing the speed of construction and reducing cost. However, due to the complexity of
ensuring protection of the elements of structure, steel still remains relatively uncommon in this
sector.

Modular construction, where it is used, tends to relate to bathroom pods rather than complete
dwellings or bedrooms. Even the use of pods is rare due to a lack of economy of scale. Of the
case studies examined, only one, a large care home over 18 metres in height, had utilised
bathroom pods. This use of modular construction is however set to change as the developments
become larger in scale and as a consequence of new developers entering the sector.

As the forms of construction utilised do not differ greatly from those used on other residential
buildings, issues around the rate of fire spread in these buildings would be similar to those in
general needs housing.

External Fire Spread

As a result of failings in the construction industry, the ban on combustible materials was
introduced in 20184 to address fire spread on high rise facades and to reflect the difficulty in
fighting fires at height. The present trigger height of 18m only captures a small segment of the
care home and specialised housing sector® buildings. Even if it was lowered to 11m, as
considered in the recent government consultation, it would still not include the majority of new
buildings in the specialised housing and care home sector as our research and experience has
shown they are primarily lower rise (under 4 storeys in height).

No evidence has been found to suggest that external facade fires are any more frequent in the
sector being considered or that the occupants of the buildings influence the source of such fires
any more than general needs housing. The evidence does show that many residents of
specialised housing and care homes will have extended escape times due to their age, mobility
and other impairments, and that their behaviour may also be affected in a fire situation.
Consequently, a rapidly spreading external facade fire, which breaches the external envelope
or causes smoke ingress into the building, is very likely to hinder escape for residents who have
extended escape times.

It was noted that a number of the developer and client organisations interviewed have made a
conscious decision to apply a ban on combustible materials within the facades of buildings
across the sector building typologies of any height. This is due to a recognition of the vulnerable
nature of the residents and the time required to evacuate a building, as well as issues related
to building insurance.

41

Building Regulations, The Building (Amendment) Regulations 2018 (HM Government, 2018).
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Occupation and Operation

Of the 34 case studies, 11 were chosen to be detailed case studies. The survey questionnaires
were completed by the building managers for these 11 care home buildings and a detailed
technical one to one interview was then also carried out with the person within the management
organisation responsible for fire safety.

Specialised housing and care homes are highly functional buildings and their designs are
inherently linked to how the buildings are subsequently managed. The interviews therefore
sought to understand if there were any disconnects between management expectations under
ADB guidance and the reality of how the buildings were subsequently managed. During this
process, some themes have emerged which are set out below.

Design Considerations

From our extensive sector experience there are a number of design details which are considered
to be good practice to create an enabling/inclusive environment for residents, aiding daily living,
which also have apositivei mpact on a r e s i-a/auate.diseseaypicallyintluge:

a) Level access to all thresholds

b) A choice of ramp and stairs options where a change in level is unavoidable

c) Appropriate ironmongery suitable for those with manual dexterity issues to enable ease
of door operation

d) Wayfinding through a logical, non-repetitive building layout, which assists people with
cognitive impairments

e) Open plan dwellings which reduce the number of physical and visual barriers within the
dwelling

f)  Assistive technology devices for people with visual and/or hearing impairments, which
trigger in the event of a fire alarm activation

g) Generous circulation with wide corridors and electromagnetic hold open to cross corridor
doors.

Approved Document M4 (Categories 2 & 3) Volume 1 for dwellings are normally applied to the
specialised housing typologies for increased accessibility. Whilst this is not specifically a
requirement under the Approved Documents, it is considered good practice by designers and is
often applied through the Local Planning Authority.

It was notable from the survey response (see Figure 16) that the non-provision of many of these
items still remains a barrier to self-evacuation for residents, despite some of them being a
requirement for housing under Approved Document M4 (Categories 2 & 3) Volume 1 for
dwellings (items a-c above).

As an example, level thresholds can exceed the minimum requirement of no more than 15mm
upstand due to either incorrect installation, a difference in floor finishes or movement within a
building after completion, creating a potential barrier or trip hazard for residents, especially
during an escape situation. Buildings surveyed often did not include these features where they
predate ADM or best practice has been not adhered to as it is not a regulatory requirement.

Conversely, whilst free swing door closers make doors easy to use on a daily basis, they can
make front doors to individual dwellings too heavy for some residents to open when activated.
Free swing door closers are linked to the fire alarm system and revert to a normal door closer
when the alarm is activated. This would be especially problematic for those attempting to escape
from the flat of origin of the fire.

Open plan dwellings greatly assist those with cognitive and mobility issues by removing the
physical and visual barrier of doors within the living space. This approach not only creates an
enabling environment on a daily basis for the occupant but also assists greatly when escaping
in the event of a fire. However, due to concerns about the speed of egress for the residents in
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specialist housing, BS99914? suggests that open plan dwellings should not be provided for
accommodation dvhere occupants are not capable of independent evacuationd

BUILDING/DESIGN ISSUES WITH SELF EVACUATION
40 @ Thresholds not level
® Stairs or ramps on exit
® Doors too heavy
Door closers
@Fire alarm system too inflexible
20 ®Other

OTHER ISSUES

Other issues with self
evacuation include the inability
to use stairs, residents being too
frallmpnshmdnm's and the
complexity of the process of
- evacuation for multi- -storey

NO. OF RESPONSES
1
o

@

1- Retirement 2 - Housing with Care 3- ‘hl[lpurled Housing 4 - Su[lpurled Housing - Care Home
Housing

Figure 16: Building Design Issues Which Impede Self-evacuation: Appendix 1 Quantitative Analysis Page 125

5.4. Evacuation

5.4.1. Longer evacuation times are expected in specialised housing and care homes compared to
other residential buildings as we have stated earlier in this report.

542.For dwellings (typologies 1,2 & 3), O0stay putd ev

assumption that assistance will be provided, for the those who require it, if evacuation is required
in an emergency scenario. It is apparent from the detailed interviews undertaken that whilst stay
put evacuation strategies are employed for these typologies, there is also a practice by some
operators of evacuating those in adjacent dwellings to where the fire alarm activation has
occurred. This practice is a partial phased evacuation; a hybrid between the stay put approach
for Purpose Group 1 Residential Dwellings and horizontal evacuation, normally applied to
Purpose Group 2 Residential Institutional. This approach is reliant on the availability of staff to
assist the residents who are unable to self-evacuate. The alarm system notifies staff via a mobile
handset that an alarm has activated in a particular apartment, allowing them to then investigate
and assist as necessary. Within the case studies there were examples of such assistance not
being available at night, particularly within typology 1, due to a lack of staff resulting in the
managers relying on upon the fire and rescue service to assist in the event of a rescue scenario.
Where a resident is less likely to be able to self-evacuate this would be highlighted within the
personal emergency evacuation plans stored near the buildings entrance for fire brigade use.

42 BSI, BS9991: 2015 Fire Safety in the design, management and use of residential buildings (BSI, 2015).
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RETIREMENT HOUSING HOUSING WITH CARE
Other (part-time)
7 days a week 2.4% 5.0%

Other (part-time) 9.8% —\

24 hours a day 9.8% —

__ M-F working hours
78.0%
24 hours a day

95.0%

SUPPORTED HOUSING T1 SUPPORTED HOUSING T2 CARE HOUSING
7days aweek
91%

Other... .
27.3%

| 24 hours a day | 24 hours a day

| 24 hours a day
100.0% 63.6% 100.0%

Figure 17: Levels of staffing per typology: Appendix 1 Quantitative Analysis Page 128

5.4.3. Asindicated in Figure 17, retirement living buildings, where there is an expectation that residents
are more physically able, do not have staff on site across a 24-hour period to assist with
evacuation, should this be required, increasing the reliance on the Fire and Rescue Service.
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b. CORRIDOR ACCESS WITH DEAD EMDS
The central door may be omitted if maximum travel distance is not
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refer to Appendix C, Table CL.
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)

Figure 18: Common escape stair in small single stair building: Approved Document B Volume 1 B1, Diagram 3.9

5.4.4. As indicated in Figure 18 above, ADB clearly limits dead ends to a maximum 7.5m in blocks of
flats (Purpose Group 1: Residential) which is applied to typologies 1, 2 and 3. The assumptions
behind the time it takes to walk this distance, which informed this provision, are not necessarily
applicable or relevant to for the resident profile for these typologies, there therefore may be a
case for the next stages research considering whether this distance should be reduced or for
the introduction of additional fire safety measures.

5.4.5. Depending on the layout of the building, emergency egress through common areas during fire
incidents are dependent on staff response, occupal
in the event of fire alarm activation.BRE 6 s g ui d a n c e ocoupances with wlaerable g
people®® is based on studies of evacuation and provides a possible framework that could be
used when looking at the likely needs of residents in such buildings.

5.4.6. New research studies between private and academic institutions in Canada** have broadened
the knowledge on emergency egress in care homes and specialised housing by considering
their fire drill movement times. Depending on the residentd s reaction ti me, re
personnel 6s reacti on t iomree s iadmobilitysaafeityguidelinds areni t at i on
challenged to adapt to the needs and abilities of building type occupants using the results of
realistic tests. These types of trials and approaches have begun to consider human behaviour
and r e slimithonstadam important calculation to improve fire safety procedures, building
design layout and fire training strategies for residents and responsible personnel in care homes
and specialised housing. Although this research has not as yet influenced policy in Canada due
to the fact that it was only completed last year, it does substantiate the findings of our qualitative
survey within this research study.

43 Crowder and Charters, FB 52 Evacuating Vulnerable and Dependent People from Buildings in an Emergency (BRE
Trust, 2013).
44 Folk, et al., Emergency Egress for the Elderly in Care Home Fire Situations (Arup & York University, 2020).
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5.5. Fire Alarm s
5.5.1. The survey responses indicate the following issues around activation of the fire alarm system:

1  There were few instances where residents had tampered with the system

1  Burning of toast or food seemed to be a common theme for unintended activation

1  The testing of the communal fire alarms did not cause much confusion for residents,
although confusion is slightly higher for residents in care homes (typology 5) compared
to the other typologies.

DOES FIRE ALARM TESTING CAUSE CONFUSION FOR THE RESIDENTS?
®1 - All of the time ®2 - Most of the time © 3 - Some of the time ® 4 - Hardly ever ®5 - INever ® Don't know

1 - Retirement Housing 341%

2 - Housing with Care

3 - Supported Housing T1 [RUGREY

4 - Supported Housing T2 36.4%

‘

5 - Care Home [JEEEY

20% 40% 60% Bo% 100%
% OF RESPONSES

Figure 19: Confusion caused by fire alarm activation, Appendix 1 Quantitative Analysis Page 121

5.5.2. There is a general acknowledgement within the sector that in applying ADB, specialised housing
typologies 1 to 3 sit in a 6greyd6 zone between
Residential Dwellings) and care homes (Purpose Group 2(a): Residential Institutional) resulting
in a hybrid approach in the application of ADB Volume 1 and Volume 2 to both the design and
management of these buildings. In practice, fire alarm systems and the approach taken in
creating Fire Risk Assessments often take this hybrid approach. A hybrid approach to the fire
alarm system in the flats is described in ADB Vol 1 (Dwellings), within the sheltered housing
para, whereas the common and communal parts follow ADB Vol 2 (Buildings other than
dwellings).

5.5.3. From the interviews conducted, the basic objectives of the hybrid approach to fire detection and
warning arrangements in typologies 1 and 2, are as follows:

a) toalertresidents in the flat of fire origin to enable their early evacuation, with the remaining
flat alarms typically not activated. It alerts staff handsets and warden call/remote
monitoring to allow staff time to investigate and reset in say a burnt toast scenario,

b) to result in the summoning of the fire and rescue service to the fire, so facilitating their
early attendance (and, where relevant, action by staff), while avoiding, as far as
practicable, attendance to false alarms,

c) early detection of a fire in any communal facilities (such as lounges or laundries) that
might grow to affect common escape routes; this permits a warning to be given within
escape routes threatened by fire, ensuring that such areas are evacuated and not entered
by residents. Remaining flat alarms typically are not activated, and

d) Where relevant fire alarm interfaces with warden staff handsets/remote monitoring/call
fire brigade to provide alert and activation of other life safety functions such as lifts
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returning to ground, free swing door closers and door hold opens activate, automatic
doors fail safe to open, smoke curtains deploy as well as mechanical smoke extract vent
systems, automatic opening smoke vents, emergency generator etc.

5.5.4. This hybrid approach is to some extent supported by the reference to sheltered housing within
ADB. For example, independent dwellings would require a system designed to BS 5839-6. In
this regard, retirement and housing with care (typologies 1 and 2) could be considered as
sheltered housing falling outside purpose groups 2(a) or 2(b) requiring the common parts
therefore to have an alarm system designed to BS 5839-1. However, supported housing type 1
(typology 3), although it consists of independent dwellings has minimal communal facilities and
therefore tends to fall within 2(a), thus requiring a system designed to BS 5839-1.

5.6. Management Issues

5.6.1. Issues regarding responsibility also arise when separate organisations are involved in the
management of the same building e.g. a housing management company which is a different
organisation to the company responsible for care delivery. This is often the case for the housing
with care and supported housing type 1 models (typologies 2 and 3). The main issue being that
the housing management organisation, who are only on site during the working week, is deemed
to be the O6responsi bl ganipaton is onrsife 24hourd aglay andlveuldc ar e or
therefore need to manage evacuation in the event of a fire.

5.6.2. One of the biggest issues for resolution and consistency is around evacuation and for some
residents the need to be assisted by staff to evacuate. This is linked directly to levels and hours
of staffing and their ability to discharge their duties under the FSO. Where staff are not on site
24 hours a day, such as in retirement housing, fire alarm activation often goes to a care call
centre, which then contacts the fire service, who in turn then end up having to manage the
evacuation due to a lack of onsite staff as well as undertaking firefighting.

5.7. Fire Risk Assessment

5.7.1. From the interviews it became apparent that there is substantial variation in the quality of fire
risk assessments at design stage, as well as management of fire risks across different
organisations, ranging from the highly specific to the worryingly vague. Many legacy Fire Risk
Assessments are so generic on the specific conditions of a building as to be deemed useless
by some of the managers we interviewed. It would seem that a greater management of
evacuation in practice is required, specifically for the specialised housing typologies which fall
into Purpose Group 1 Residential Dwellings.

5.7.2. The benefit of digital cloud-based Fire Risk Assessments as compared to paper-based ones
was clear. Digital cloud-based tools allowed different individuals and organisations to upload
checks and audits with the re-assurance that it is all stored in one safe place and crucially
available to access quickly by others. Regardless of the approach to Fire Risk Assessment
storage, premise based FRAs are often not produced until after buildings are completed creating
a disconnect between compliance with ADB and the building in operation. It is therefore
suggested that the next stage research considers that the fire risk assessment process should
start during the building design process as a formal fire strategy which is submitted with the
Building Regulations application.

5.7.3. The requirement of being able to start designs with a clearly defined and well understood
evacuation strategy, possibly from a suite of choices, and a clear understanding of the intended
users of the building and their management, in terms of their capabilities and needs, is of
paramount importance to designers and operators alike. More clarity within ABD would allow for
designing solutions which make additional allowances for the typologies/user groups which are
not currently clear under ADB. For typology 1, 2 and 3 schemes, ADB could consider the
inclusion of passive measures such as larger stairs, sub compartmentation and lobbies and
additional cross corridor doors to provide refuge location and the possibility of phased
evacuation including evacuation lifts, as currently defined in BA9991. This would mitigate where
staff ability to manage evacuation is limited. This would provide some aspects of the care home
approach whilst avoiding the potential under provision of a general needs apartment building
design using the ADB guidance.
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6. Fire Incident Data and Related Guidance

6.1 Many of the Fire Authorities investigating post-fire incidents and regulating fire safety within
these care homes and specialised housing, have described in reports and collected datasets,
certain overlapping issues and considerations that fall under the specific categories:

Circulation: Fire Escape

Design: Compartmentation & form of construction
Management: Supervision

Behaviour: Guidance vs Reality.

=A =4 =4 -4

6.2.1. Our research has indicated that some of these categories require technical revision to ADB to
better reflect the range of needs of intended occupants, compartmentation being one of them.
Within 2014-2019 a large proportion of the recorded fire incidents where smoke and heat spread
beyond the room of fire origin, were due to compartmentation issues. The main reasons included
lack of adequate fire stopping, breaches in wall and ceiling cavities, and no suitable separation
of the different occupancies and uses between ground and first floor premises*®. It is understood
that these compartmentation defects were a combination of design and construction defects as
well as issues caused by work during occupation of the building which damaged the integrity of
the compartmentation. Although not specific to this research, such issues call for specific
remediation strategies by authorised registered and accredited consultants i i.e. passive fire
protection investigations 1 and potentially specific training for operational firefighting personnel
to recognise signs of compartmentation failure affecting fire development. Our research also
supports the need for better oversight at the time of design and construction to ensure
compliance with the Building Regulations as well as potentiallyar evi ew of ADB6s gui d
compartmentation to ensure it is clear and definitive for the specialised housing and care home
sector.

6.2.2. The categories listed above, rather than relying on technical expertise, rely heavily on functions
relating to building management and occupation to be successful. An example of this can be
seen with the category of circulation. The location of fire incidents between 2014 to 2020 mainly
occurred in the kitchen or bedroom of the care home or specialised housing building?6.

6.2.3. Although care homes and sheltered housing have been found not to be within building types
with the highest percentages of fire mortality, it should be noted however that if wider research
could be undertaken into building types with the highest levels of multiple fatalities in an
individual fire incident, it might show care homes to be at greater risk. A common issue
preventing adequate fire egress relates to the responsibility for management of the evacuation
process lying withtheb u i | doperatiofas staff team. Many fire reports have reported that one
of the main issues is the lack of procedural knowledge within the management and staff team
as well as control of fire safety arrangements.

6.2.4. While some arrangements are made consciouslyt o i mp r o v edaily mabilitydaadusen®d
the building e.g. fire doors propped open for easier passage, other fire safety knowledge is
typically not thought of or connected as being a building management issue. This can be seen
with mobility scooters as highlighted in section 4.4 of this report, which have been found to
produce large volumes of toxic smoke, instigating untenable safety conditions in less than 3
minutes*’.

6.2.5. Standards of automatic detection and sprinkler coverage in large voids and roof spaces and the
level of compartmentation of such spaces may be critical given experience of fires in specialised
housing schemes over recent years. The following are fire events where the fire spread to the
roof space and laterally within the space. As a result, the building was partially destroyed at the
time of the event and at least all or part of the building was made uninhabitable.

New Grange Care Home, Stevenage, 2017 1 2 fatalities
Chingford care home 2018 i 1 fatality
Storey Court, Bushey, 2012 i No fatalities

45 LFB, Care Home Fires and Specialised Housing Fires redacted, 2014 - 2019, (LFB, 2020)
46 LFB, Compartmentation Issues, For periods Quarter 3 2018/19, (LFB, 2020);
47 LFB, Care Home Fires and Specialised Housing Fires redacted, 2014 - 2019,(:LFB, 2020).
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Croft Residential Care Home, Sunderland, 2020 7 No fatalities

St Daviddéds nur si ngi Nodatalgsies Redcar, 2013
Elm Tree Court, Huntingdon, 2018 i No fatalities

Beechmere, Cheshire, 2019 i No fatalities

Review of Fire Safety Guidance

ADB requires automatic fire detection Category L1 coverage, for care homes with horizontal
evacuation strategies, and does not provide guidance to ensure the early response of staff
members to compliment this standard of fire alarm. ADB is reliant on compartmentation, which
is potentially problematic given the number of failures in compartmentation found within fire
incident reports and data. These defects are primarily due to failures in construction
workmanship rather than as a result of gaps in the ADB provisions.

Although the Building Regulations in Scotland do not provide a separate category for specialised
housing, recently published government guidance*® for the sector does extend to those
responsible for managing specialised housing and those who provide care and support. The
guidance, based on NFCC guidance for England*, outlines where expectations for
management of these building typologies are likely to vary from general needs apartments, all
of which fall under the same guidance under ADB Purpose Group 1 for residential dwellings,
with limited reference to sheltered housing. Although ADB is clear that unrealistic or
unsustainable management provisions mean that the design cannot be considered to have met
the requirements of the regulations, the management regime is often not fully considered until
after the completion of the building.

Both the Scottish government and NFCC guidance recognise that, whilst the Building
Regulations ensure a basic level of fire safety in residential premises, additional measures may
need to be considered for specialised housing in practice, none of which is included within ADB.
Both documents outline areas where these premises differ from general needs housing in terms
of fire safety, a summary of which is outlined below.

1  Stay put evacuation strategy is considered appropriate for specialised housing typologies
1 and 2, although some simultaneous evacuation may be required.

I  Simultaneous evacuation is considered appropriate for supported housing, typologies 3
and 4.

1  Alarm systems for communal areas with remote monitoring should be implemented with
the potential exception of typology 1.

1  Person centred fire risk assessments should be carried out in addition to premise-based

ones.

Storage and charging of mobility scooters should be considered.

An escape window (as allowed within ADB for dwellings with no floor above 4.5m) is not

considered appropriate for this use group.

1  Slightly increased travel distances of up to 3m might not require additional measures,
although more significant deviations may require compensatory measures.

1  Additional measures may be needed for those unable to use stairs, such as temporary
waiting spaces within a protected stair or lobby.

1  Evacuation lifts can be used for vertical escape during a fire.

6.3.4. Fire Safety Risk Assessment Residential Care Premises®® and Scottish guidance®! provide the

following categories for care homes (typology 5):

1 Low dependency describes residents who have the physical and mental capability to
respond to a fire emergency and exit the premises unaided or with minimal staff
assistance.

48

49
50

51

Scottish Government, Practical Fire Safety Guidance for existing Specialised Housing and similar premises (The
Scottish Government, 2020).

National Fire Chiefs Council, Fire Safety in Specialised Housing (NFFC, 2017).

HM Government, Fire Safety Risk Assessment Residential Care Premises (Department for Communities and Local
Government, 2006).

Scottish Government, Fire safety guidance for care homes (The Scottish Government, 2014).
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1 Medium dependency describes residents who either: (a) require physical assistance or
guidance from a staff member to respond appropriately in a fire emergency; or (b) can
exit the premises unaided, but will take an extended time to achieve this.

1 High dependency describes residents who are totally dependent on staff and may
require the assistance of two or more staff members in a fire emergency.

These categories of dependency are helpful for care homes where resident profiles may vary
over the life of a building with a direct impact on fire safety, such as travel distance and expected
evacuation time. A similar approach for specialised housing in England would be worth exploring
in the next stage research, alongside an acknowledgment within ADB that these typologies and
their residents differ from those anticipated within Purpose Group 1: Residential.

The evidence supports that purpose groups, evacuation strategies and compartmentation
should be the subjects of further research, particularly for the specialised housing categories.
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Evidence from Other Countries

A review of regulations from other countries was sought to provide comparative approaches to
classifications of specialised housing and care homes, their relevant fire safety guidance and
routes to compliance. This data was compiled through interviews with architects and fire
specialists, where this was possible, and a high-level internet-based r evi ew of t
regulations. The regulations were explored in a mix of countries worldwide and included New
Zealand, Australia and the USA which have more mature later living sectors compared to the
UK. An analysis of the findings for each country is outlined below.

Australia

The Australian National Construction Code (NCC) classifies buildings from Class 1 to Class 10,
with some sub-classifications,e.g.Cl ass l1la, and uses the ter mi
as defined in Figure 20 below.

A sole occupancy unit (commonly known as a SOU)

is defined in the NCC as part of a building for occupation
by an owner/s, lessee, or tenant, to the exclusion of
any other owner/s, lessee, or tenant. So put simply,

it is a space with an exclusive use in a building.

S0OUs can be located in a number of different classifications.
They include:

= Aresidential apartment or flat.

+ A self-contained unit.

+ A suite of rooms in a hotel or motel.

* Ashop in a shopping centre.

Figure 20: Sole occupancy unit definition NCC, extract from Building Classifications, Understanding the NCC

7.2.2.

The document Building Classifications, Understanding the NCC, published by the Australian
Building Codes Board (ABCB)>%? provides a very useful summary guide to the classes and is
used as a preamble to the actual regulations. The classification of building types (Classes)
relevant to specialised housing and care home are outlined in Figure 20, and are listed broadly
in line with ascending care needs;

52

ABCD, Building Classifications, Understanding the NCC (Australian Building Codes Board, 2020).
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@ Class 2 buildings

Class 2 buildings are apartment buildings. They are typically multi-unit residential . .
buildings where people live above and below each other. The NCC describes the Classification is a process for

space which would be considered the apartment as a sole-occupancy unit (SOU). understanding risk in a building
(or part of a building) according

Class 2 buildings may also be single storey attached dwellings where there is to its use.
a common space below. For example, two dwellings above a common basement
or carpark. Where it is unclear which classification

should apply, the approval authority
has the discretion to decide.

m Class 3 buildings

Class 3 includes residential care
buildings and the residential parts
of hotels, motels, schools, or jails.

Class 3 applies to residential buildings other than Class 1 or Class 2 buildings,

or a Class 4 part of a building. Class 3 buildings are a common place of long term or
transient living for a number of unrelated pecple. Examples include a boarding house,
guest house, hostel or backpackers (that are larger than the limits for a Class 1b building).
Class 3 buildings could also include dormitory style accommodation, or workers’ quarters for shearers or fruit pickers.

Class 3 buildings may also be “care-type” facilities (such as accommodation buildings for children, the elderly, or people
with a disability) which are not Class 9 buildings.

) Crass o buildings

Laboratories that are part of
Class 9 buildings are buildings of a public nature. The Class 9 classification has three health-care buildings are classified
sub-classifications: Class 9a, Class 9b and Class 9c. as Class 9a buildings despite the
Class 9a buildings are generally hospitals, referred to in the NCC as health-care buildings. genel%l:;ssalﬁwnon of laboratories

They are buildings in which occupants or patients are undergoing medical treatment and
may need physical assistance to evacuate in the case of an emergency. This includes

a clinic (or day surgery) where the effects of the treatment administered involve patients
becoming unconscious or unable to move. This in turn requires supervised medical care (on the premises) for some time after
treatment has been administered.

Class 9b buildings are assembly buildings in which people may gather for social, theatrical, political, religious or civil purposes.
They include schools, universities, childcare centres, pre-schools, sporting facilities, night clubs, or public transport buildings.

Class 9c buildings are residential care buildings that may contain residents who have various care level needs. They are a place
of residence where 10% or more of persons who reside there need physical assistance in conducting their daily activities and

to evacuate the building during an emergency. An aged care building, where residents are provided with personal care services,
is a Class 9c building.

Figure 21: Australian building classifications pertaining to specialised housing and care homes, defined by NCC

7.2.3. The Building Code of Australia®® provides regulations pertaining to fire safety which are divided
into two volumes, depending on the use class for the building; Volume 1 covers classes 2 to 9
(i.e. including 3, 9a and 9c) and Volume 2 classes1and10.These provi de d&édeemed
ways to compliance but do not preclude alternative solutions.

7.2.4. Volume 1 provides a useful description of the relationship between class 3 and 9c with a more
detailed coverage of the classes than the summary document as outlined in Figure 22 below.

53 National Construction Council (NCC), Building Code of Australia 2019 Volumes 1 and 2, Amendment 1 (Australian
Building Codes Board, 2019).
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Class 9c buildings are residential care buildings that may contain residents who have various care level needs.

The Class 9c classification recognises that many residents progress through a continuum of care needs from low o
high. Many older people enter residential care with low care needs (typically Class 3 facilities) but, as they age, require
higher levels of care. In the past, such progression often necessitated the transfer of a hostel resident (Class 3) to a
nursing home (Class 9a). This frequently had negative conseguences for the health and well-being of the resident, for
whom the hostel accommodation was home._ It also led, at imes, to the separation of couples with differing care needs.
Building designers should note that Class 3 buildings include hostels for the accommodation of the aged, and Class 9a
buildings include nursing homes. It is important to be aware, however, that construction of Class 3 or 9a buildings may
restrict the options available to the operators of a facility in relation to the profile of the residents they wish o
accommodate. Where the potential exists for residents of varying care needs to be accommedated, consideration of
the Class Sc provisions may be appropriate. The Class 9c¢ classification allows for any mix of low and high care residents

and is intended to allow the mix to change as the residents’ care needs change over time, without the need to obtain
any further consent or approval from the appropriate authority .

Multi-care level faciliies are for residents who may require the full range of care services outlined by the Aged Care
Act. Hence, it is not intended to restrict the resident type and provides maximum flexibility for service providers, residents
and the community.

The NCC provisions for Class 9c buildings are based on minimal on duty on-site staff being available at any time.
However, it is recognised that the staff numbers vary throughout the course of any one day, due to the care needs of
the residents and the functioning of the facility. It is also recognised that the specific care needs of the residents may
result in a greater minimum number of staff.

Figure 22: Relationship between Class 3 and 9c, Pages 38 & 39 NCC, Building Code of Australia 2019

7.2.5. This recognises that the housing with care (research typology 2) and care home (research
typology 5) models are likely to contain residents who have various levels of need and that many
will progress through a continuum of care needs from low to high whilst in occupation.

7.2.6. Unlike the UK, the continuum of care is outlined within use classes ranging from general needs
apartments through to care home. In addition, Class 3 differs from the UK (sheltered
housing/retirement flats i typology 1) in that it could be a flat but more often is a room or studio
which sits within the SOU definition as described above.

7.2.7. Flats are also used, principally in the private retirement sector, as the unit of accommodation.
This putsthemintoclass2.Car e typically delivered t.ldowevare r esi de
it is acknowledged that where O6age i nhoybtafced i s
presence, the 9c measures would be added on top of the class 2 flat approaches as a prudent
approach by designers and owners. Essentially full-time age-related care leads to the
requirement for class 9c.

7.2.8. Interestingly there is a similar situation in the UK with housing with care in flats (i.e. typology 2
within this research project). However, the UK default approach is to follow the flats approach
(Purpose Group 1) with some modifications for sheltered housing, rather than go up the chain
of care need and apply care home regulations as relevant, i.e. the approach taken in Australia.

7.2.9. The (NCC) Australian regulations therefore clearly describe the requirements for the different
classifications and apply the following in regards to fire safety (Volume 1):

7.2.10. Resident care needs profile and classification: As far as classification is concerned where
24-hour staffing is going to be provided as well as personal, age related care services for
resident class, 9c is applicable. It was noted that dementia care does not trigger this requirement
on its own because it is not necessarily age related.

7.2.11. Means of escape: For means of escape, multiple routes, numbers of stairs etc, Class 2 and 3
are treated similarly, whereas 9c and 9a sit together separately.

7.2.12. Evacuation: Classes 9c and 9a both employ phased evacuation with 24-hour staff assistance
to evacuate the residents in an emergency. Class 3 sits with class 2 flats with similar provisions
regarding means of escape.

7.2.13. Compartmentation: Classes 9c¢ and 9a both divide the building into compartments based on a
m? area maximum rather than the number of bedrooms. However, the effect is much the same
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as in UK care homes resulting in max 5-10 bedrooms. Class 3 hostels however are not
compartmented in this way but rather each bedroom is considered a compartment. This is the

same approach as a class 2 flat and ités because |
an SOU as described in Class 3 above, whereas in 9¢ and 9a the bedrooms do not have this

status as is the case in a UK care home. Fire resistance requirements of class 2 and 3 are

similar as are those of 9¢ and 9a.

7.2.14. Units of accommodation: Classes 3, 9c and 9a are typically made up of bedrooms with en-
suite showers. Dining/kitchen facilities are communal. There are staff and other facilities.
Retirement villages comprising apartment units of accommodation exist.

7.2.15. Active Systems : Sprinklers are required in all class 9c and 9a and class 3 where the residents
are elderly. Alarm functionality is similar to UK care homes. Sprinkler activation calls the fire
brigade, heat and smoke alert calls the staff first to allow them to investigate and reset as
appropriate. The remainder of class 3 hostels and all class 2 flats only require sprinkler
protection above a set height. This is currently under review to determine if sprinkler provision
should be included with associated reduction elsewhere.

7.2.16. Products and materials: Internally and externally the fire performance of these is more
stringent in 9a and 9c than in class 2 and 3.

7.2.17. Fire Brigade access: Similar to the UK, this is generally limited by hose lengths.

7.2.18. Risk assessments and management procedures: Compliance comes from following the
codes so evacuation times and staffing levels are specifically not referred to in the code as it is
deemed to be addressed through the alternative approaches highlighted above. The view of the
Australian sector specialist architect interviewed was that 9c and 9a NCC requirements provide
a very robust and safe approach. However, there are systemic issues of under staffing for care
provision, let alone assisted fire evacuation. This is currently the subject of a long running Royal
Commission into the whole aged care sector which is considered to require significant
overhaul®4.

7.2.19. Use and storage of mobility scooters: These are typically stored externally in shelters rather
than within buildings. The sector specialist Architect reported that in his experience these are
typically underused, compared to the UK. The codes do not specifically describe facilities for
them.

54 Royal Commission into Aged Care Quality and Safety, Interim Report (Royal Commissions, 2019).
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New Zealand uses a class approach as set out in the New Zealand Building Code Clause Al
General Provisions i Classified Uses®®, see extract below.

2.0.1 Applies to buildings or use where there is self care and service (internal man-
agement). There are three types:

Applies to a building or use where a group of people live as a single household
or family. Examples: a holiday cottage, boarding house accommodating fewer
than 6 people, dwelling or hut.

Applies to a building or use which contains more than one separate household
or family. Examples: an attached dwelling, flat or multi-unit apartment.

Applies to a building or use where groups of people live as one large extended
family. Examples: within a commune or marae.

3.0.1 Applies to buildings or use where assistance or care is extended to the princi-
pal users. There are two types:

Applies to a residential building or use where limited assistance or care is
extended to the principal users. Examples: a boarding house, hall of residence,
holiday cabin, backeountry hut, hostel, hotel, motel, nurses’ home, retirement
village, time-share accommodation, a work camp. or camping ground.

Applies to a residential building or use where a large degree of assistance or
care is extended to the principal users. There are two types:

(a)  Unrestrained; where the principal users are free to come and go.
Examples: a hospital, an old people’s home or a health camp.

(b)  Restrained: where the principal users are legally or physically con-
strained in their movements. Examples: a borstal or drug rehabilitation
centre, an old people’s home where substantial care is extended, a prison

It is clear that there is a continuum of care anticipated through the use classes ranging from 2.0
housing through to 3.03 care homes, which is not the case in the UK.

New Zealand Building Code Clauses C1-6 covers protection from fire for all buildings. There
are associated Acceptable Solutions documents which can be referred to and provide the more
defined route to compliance for each typology.

The publication, Commentary for Acceptable Solutions C/AS1 to C/AS7% complements this by
providing commentary on how to apply the code in practice, setting out the fire risk groups which
determine which acceptable solution document can be followed.

New Zealand Government, The Building Regulations 1992, Reprinted 2017 (Ministry of Business, Innovation and

7.3. New Zealand

7.3.1.
2.0 Housing
2.0.2 Detached dwellings
2.0.3 Multi-unit dwelling
2.0.4 Group dwelling
3.0 Communal residential
3.0.2 Community service
3.0.3 Community care

or hospital.

7.3.2.

7.3.3.

7.3.4.

55

Employment, 2017).
56

New Zealand Government, Commentary for Acceptable Solutions C/AS1 to C/AS7 (Ministry of Business, Innovation and
Employment, New Zealand, 2013).
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C/AS2 SM All multiple unit accommodation buidings not included in risk group SH.

Mote: there are some minor differences in requirements depending on whether the
accommedation is considered permanent (ie, the occupants would be considered to be
familiar with the building and its features) or temporary. Apartments and flats are considered
permanent accommeadation, while hotels, motels, hostels, serviced apartments and similar
buildings are considerad termporary accommodation.

The Acceptable Solution for this risk group also specifies particular fire safety requirements
for education accommaodation, which has been singled out because of its particular nature.
This category includes boarding schools (both primary and secondary education) and
university halls of residence.

Mot included: Early childhood education (see risk group CA).

C/AS3 Sl All buildings or spaces where care is provided to occupants that are incapacitated in
some way, are unable to evacuate unaided for any other reascn, or would be delayed
in their evacuation.

It includes detention spaces in police stations and courthouses {out not prisons) and
hospitals (excluding special care facilities such as places using general anaesthetic,
hyperbaric chambers etc), residentizl care homes and hospices. It also includes clinics that
provide medical day trestment that requires the incapacitation/sedation of those undergoing
the treatment; for example, by kidney dialysis, dental procedures or chemotherapy.

Not included: Early childhood education (see risk group CA)

Figure 23: Extract from Table 1: Description of risk groups and Acceptable Solutions®

7.3.5.

7.3.6.

7.3.7.

7.3.8.

7.3.9.

Classification SM (flats) refers to acceptable solutions document C/AS2 and classification Sl
(institutional and care home) refers to acceptable solution C/AS3.

Therefore, the design approach to fire safety for class use 3.0.2 where limited assistance/care
is provided including retirement (equivalent to retirement housing typology 1), is as the same as
general needs flats. However, it is the level of care which dictates Sl risk rather than the exact
building form/unit of accommodation.

Occupancy load is used to calculate number of anticipated occupants as the starting point for

assessment. The basic approach is to create o6fire

compartments, shafts and floors. The size of fire cells is the most limited (max 500m?) in SI. Fire
resistance requirements are higher for Sl than SM.

Risk group SM only requires sprinklers above certain heights. However, for SI:

The requirements for fire safety systems for risk group Sl reflect that the occupants are
largely incapacitated or prevented from self-evacuating. So early warning by smoke
detection is required and the building needs to be protected with an automatic fire
sprinkler system to provide additional time for an evacuation.

In addition, SI must also have smoke control systems and a specific fire alarm system. SM
requirements for alarm system vary with size and height.

7.3.10. Means of escape is based on similar principles to ADB regarding a choice of escape routes,

limited dead ends and escape stairs etc. For SM, the dead-end length can vary with height. For
Sl dead ends are limited by the number of occupants. SI has more onerous escape distances
with a single storey exit never permitted. In addition, for SlI:

57

New Zealand Government, The Building Regulations 1992, Reprinted 2017 (Ministry of Business, Innovation and
Employment, New Zealand, 2017)
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C/AS3: Means of escape for risk group Sl: While the general principles for means of
escape apply to risk group S, the requirements of Acceptable Solution CfAS3 reflect the
fact that, if a fire occurs, the occupants of these buildings will be delayed, will require
assistance, will be moved to a pface of safety before leaving the building, or may not leave
the building at all. However, escape 1o a safe place outside and away from the building
must be provided. This is because it is not sufficient to assume that people will be able

to remain in the building as fire is a dangerous and unpredictable phenomenan. In spite of
all mitigating measures taken during fire design and the actions of the Fire Service, it may
be necessary 1o evacuate the building at any time during a fire event.

Figure 24: Means of Escape for risk group S158

7.3.11. In New Zealand, unlike the UK, all buildings above 10m high require firefighter-controlled lifts
regardless of typology. However, similarly to England, where lifts are required in an Sl building
they must be located fully within a fire protected shaft. Dry risers are required in buildings where
any floor is above 15m are, rather than relying on hose lengths.

7.3.12. ltis clear that there is a continuum of code use classes ranging from general needs apartment

through to older peopl ebs hEngend Mdweverlas farasfirest t he
concerned the community service class (retirement) does not have its own risk class for fire.
The risk class and therefore fire measures are dependent on the actual levels of care being
provided which allows for the possibility of retirement developments falling into either of the two
risk groups. How this is dealt with as a resident population ages and care needs increase is
worth further research.

7.4. South Africa

7.4.1. The South African National Standard®® sets out performance for all building regulations with use
classes defined within Part A20.

7.4.2. The classified uses are as follows (listed with ascending care needs);
1  H3 more than one dwelling unit on a site (flats).
1 E3 Other institutional (residential) where care homes would sit.
7.4.3. The application of the National Building Regulations SANS 10400-T Part W60 covers fire. These
are deemed to satisfy documents which can be referred to and provide a route to compliance.
The requirements for institutional residential buildings (category E3) are generally more onerous

than flats (category H3) and rely on compartmentation and a phased evacuation approach.

7.4.4. The standard does not describe typologies sitting between flats and care homes with the E3
category approach, which is similar to ADB in terms of means of escape, compartmentation etc.

58 New Zealand Government, C/AS1 Commentary for Acceptable Solutions for Buildings other than Risk Group SH
(Ministry of Business, Innovation and Employment, New Zealand, 2019).

59 SABS, SANS 10400-A:2010 Edition 3, South African National Standard, The Application of the National Building
Regulations Part A: General principles and requirements (SABS Standards Division, Nov 2010).

60 SABS, SANS 10400-T:2010 Edition 3, South African National Standard, The Application of the National Building

Regulations Part T: Fire Protection (SABS Standards Division, Mar 2011).
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In Portugal Legislation/law n.° 224/2015%1 encompasses the regulatory fire safety provisions
(seguranca contra incéndio em edificios, SCIE) applicable to all buildings and premises. This
provides a fire safety framework for buildings that is homogeneously applicable throughout the
national territory.

The main aspects of the Portuguese regulations include:

buildings are classified in twelve types, according to their functions and uses

each type of building is classified in four risk categories, depending on their construction

characteristics, height, gross area, number of floors below the reference floor, expected

1 building spaces are classified in six hazardous locations, depending on the activities,
materials and the ability of occupants to understand and react to a fire alarm

91 all buildings, regardless their construction date, are required to define and adopt an
internal fire protection management system.

The general objectives of the Portuguese fire regulation framework for buildings are defined as:

Determine the minimum conditions to be met by the design, construction and layout of
(a) prevent the birth, development and spread of a fire;
(c) facilitate the intervention of the fire department®2

The standard uses, relevant to this research, are set out within the guidance and are defined

1  Type 1 housing single family dwellings (houses) and multifamily (apartments).

The standard uses do not provide any separate definition for specialised housing between Type

Regulation n.° 1532/2008% contains the general and specific technical provisions of SCIE
relating to external fire conditions, compartmentation, passive fire protection, evacuation, active
fire safety systems installations, and fire safety management.

The fire measures within properties are implemented using a calculation based on a number of
influences which include building height, the risk category of occupants and local risk areas
(environmental factors), rather than simply the building use, which is just one contributing factor.
There are only a small number of enhanced or additional provisions specifically for care homes
and risk location D, beyond what is required for the relative risk category.

Decreto-Lei n.° 224/2015 (Diario da Republica n.° 198/2015, Série | de 2015-10-09)
Extract from the CFPA Europe website: https://cfpa-e.eu/national-regulations/regulations-portugal/

7.5. Portugal
7.5.1.
7.5.2.
il
1
number of occupants, etc
7.5.3.
buildings in order to:
(b) ensure the safety of persons;
7.5.4.
as;
1  Type 5 Hospitals and care homes.
7.5.5.
1 and 5.
7.5.6.
7.5.7.
61
62
63

Decreto-Lei n.° 1532/2008 (Diario da Republica n.° 250/2008, Série | de 2008-12-29)
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USA i Florida

Chapter 3 section 302.1 of the Florida Building Code®* covers use and occupancy
classification.

1. Assembly (see Section 303): Groups A-1, A-2, A-3, A-4 and A-5.

2. Business (see Section 304): Group B.

3. Educational (see Section 305): Group E.

4. Factory and Industrial (see Section 306): Groups F-1 and F-2.

5. High Hazard (see Section 307): Groups H-1, H-2, H-3, H-4 and H-5.
6. Institutional (see Section 308): Groups I-1, I-2, I-3 and I|-4.

7. Mercantile (see Section 309): Group M.

8. Residential (see Section 310): Groups R-1, R-2, R-3 and R-4.

9. Storage (see Section 311): Groups S-1 and S-2.

10. Utility and Miscellaneous (see Section 312): Group U

Residential group R is covered in Section 310;

310.1 Residential Group R.

Residential Group R includes, among others, the use of a building or structure, or a portion
thereof, for sleeping purposes when not classified as an Institutional Group | or when not
regulated by the Florida Building Code, Residential

310.4 Residential Group R -2.

Residential Group R-2 occupancies containing sleeping units or more than two dwelling
units where the occupants are primarily permanent in nature, including:

Apartment houses

310.5 Residential Group R -3.

Residential Group R-3 occupancies where the occupants are primarily permanent in nature and
not classified as Group R-1, R-2, R-4 or |, including:

Buildings that do not contain more than two dwelling units

Boarding houses (nontransient) with 16 or fewer occupants

Boarding houses (transient) with 10 or fewer occupants

Care facilities that provide accommodations for five or fewer persons receiving care
Congregate living facilities (nontransient) with 16 or fewer occupants

Congregate living facilities (transient) with 10 or fewer occupants

Owner-occupied lodging houses with five or fewer guest rooms and 10 or fewer occupants

Institutional group is covered in Section 308;

308.1 Institutional Group I.

Institutional Group | occupancy includes, among others, the use of a building or structure, or a
portion thereof, in which care or supervision is provided to persons who are or are not capable
of self-preservation without physical assistance or in which persons are detained for penal or
correctional purposes or in which the liberty of the occupants is restricted. Institutional
occupancies shall be classified as Group I-1, 1-2, I-3 or |-4.

308.3 Institutional Group | -1.

Institutional Group I-1 occupancy shall include buildings, structures or portions thereof for more
than 16 persons, excluding staff, who reside on a 24-hour basis in a supervised environment
and receive custodial care. Buildings of Group I-1 shall be classified as one of the occupancy
conditions specified in Section 308.3.1 or 308.3.2. This group shall include, but not be limited
to, the following:

Assisted living facilities

Group homes

Residential board and care facilities

Social rehabilitation facilities

64

Florida Building Code 2020, 7th Edition: Chapter 3: Use and Occupancy Classification (International Code Council,
2020)
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7.6.3.

7.6.4.

7.6.5.

7.6.6.

7.6.7.

7.6.8.
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308.4 Institutional Group | -2.

Institutional Group I-2 occupancy shall include buildings and structures used for medical care on
a 24-hour basis for more than five persons who are incapable of self-preservation. This group
shall include, but not be limited to, the following:

Foster care facilities

Detoxification facilities

Hospitals

Nursing homes

Psychiatric hospitals

The definition of assisted living in section 464 is;

Any building or buildings, section or distinct part of a building, private home, boarding home,
home for the aged or other residential facility, whether operated for profit or not, which
undertakes through its ownership or management to provide housing, meals and one or more
personal services for a period exceeding 24 hours to one or more adults who are not relatives
of the owner or administrator.

Section 464 goes on to clarify what is exempt from classification as assisted living;

Any facility certified under Chapter 651, Florida Statutes, or a retirement community, may
provide services authorized under this section or Part IV of Chapter 400, Florida Statutes to its
residents who live in single-family homes, duplexes, quadruplexes, or apartments located on
the campus without obtaining a license to operate an assisted living facility if residential units
within such buildings are used by residents who do not require staff supervision for that portion
of the day when personal services are not being delivered and the owner obtains a home health
license to provide such services. However, any building or distinct part of a building on the
campus that is designated for persons who receive personal services and require supervision
beyond that which is available while such services are being rendered must be licensed in
accordance with this section.

Therefore, the level of care is what separates Retirement from the Assisted Living use.
In summary the relevant uses with level of care increasing are;

Residential Group R-2 includes apartments.

Residential Group R-3 includes Care facilities that provide accommodations for five or
fewer persons receiving care.

1  Assisted Living Facilities and Group Homes I-1.

1  Nursing Homes (licensed) I-2. These are not limited to older persons.

f
f

Chapter 4 section sets out further special detailed requirements based on occupancy and use,
including;

I-1 includes Assisted living

However, a facility housing not fewer than six and not more than 16 persons receiving custodial
care shall be classified as Group R-4. A facility with five or fewer persons receiving custodial
care shall be classified as Group R-3 or shall comply with the Florida Building Code, Residential
provided an automatic sprinkler system is installed in accordance with Section 903.3.1.3 or
Section P2904 of the Florida Building Code, Residential.

I-2 includes Nursing Homes

However, a facility with five or fewer persons receiving medical care shall be classified as Group
R-3 or shall comply with the Florida Building Code, Residential provided an automatic sprinkler
system is installed in accordance with Section 903.3.1.3 or Section P2904 of the Florida Building
Code, Residential.

The Florida Building Code sets out general fire measures for all buildings with further sections
adding for specific building uses. The general measures include requirements such as length of
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time for fire resistance which varies with the actual construction methods employed and which
is set out in chapter 6. This is not an approach taken in ADB.

7.6.9. Occupant loads (number of persons) is calculated taking load factors for specific uses and
multiplying with the floor area.
7.6.10. In addition, the number and length of escape routes permitted is determined by the number of
people (load). The table below sets out how many exits are needed on this basis.
OCCUPANT LOAD MINIMUM NUMBER OF EXITS OR
PER STORY ACCESS TO EXITS FROM STORY
1-500 2
501-1,000 3
More than 1,000

Figure 25: Minimum Number of Exits or Access to Exits per Story (Table 1006.3.2, Florida Building Code)

7.6.11.

7.6.12.

The higher load of the | use class (1 person per 120ft2) compared to that of R-2 flats (1 person
per 200ft2) set out in Chapter 10 1004.5, leads to a requirement for more escape routes due to
more occupants. The table above does not indicate single escape is possible. However, it is
permitted within the very limited constraints of the figure below.

As can be seen stories with single escape routes are not permitted above two stories for both
the R and | use with a limit set load of 10 occupants per storey. This is a significant constraint
as compared to ADB which does not limit single stair use anywhere near this extent.

MAXIMUM COMMON PATH OF
MAXIMUM OCCUPANT
STORY OCCUPANCY LOAD PER STORY EGRESS TREE;::;. DISTANCE
A BL,EF, MU 49 75
H-2, H-3 3 25
First story above or below grade plane
H-4, H-5, |, R-1, R-2*=, R4 10 75
See 29 75
Second story above grade plane B, F.M, & 29 75
[Third story above grade plane and higher NP MNA MNA

For SI: 1 foot = 304.8 mm.
NP = Not Permitted.
NA = Not Applicable.

a) Buildings classified as Group R-2 equipped throughout with an automatic sprinkler
system in accordance with Section 903.3.1.1 or 903.3.1.2 and provided with emergency
escape and rescue openings in accordance with Section 1030.

b) Group B, F and S occupancies in buildings equipped throughout with an automatic
sprinkler system in accordance with Section 903.3.1.1 shall have a maximum exit
access travel distance of 100 feet.

c) This table is used for R-2 occupancies consisting of sleeping units. For R-2 occupancies
consisting of dwelling units, use Table 1006.3.3(1)

d) The length of exit access travel distance in a Group S-2 open parking garage shall be not
more than 100 feet.

Figure 26: Storeys with One Exit or Access to One Exit for Other Occupancies (Table 1006.3.3(2), Florida
Building Code)
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The table below sets the maximum distances and number of occupants allowed in spaces
(rooms) where there is a single direction of escape. It demonstrates that in use R-2, the length
of escape (125ft) is longer than permitted in both the I-1 and I-2 classes (75ft). Similarly, in R-2
50 occupants are allowed in such spaces whereas in the uses it is limited to 10 people which at
120ft2 per person equates to a space 111mz2.

MAXIMUM COMMON PATH OF EGRESS TRAVEL DISTANCE (feet)
OCCUPANCY MAXIMUM OCCUPANT LOAD Without Sprinkler System(feet)
OF SPACE Occupant Load With Sprinkler System(feet)
oL £30 oL =30
AFE, M 49 75 75 75
B 49 100 75 100
F 49 75 75 100
H-1, H-2, H-3 3 NP NP 258
H-4, H-5 10 NP NP 758
1,122,914 10 NP NP 75
13 10 NP NP 100
R-1 10 NP NP 75
R-2 49 NP NP 125°
R-3¢ 49 NP NP 125
R -4 20 75 75 125
s' 29 100 75 100°
u 49 100 75 75°

For SlI: 1 foot = 304.8 mm.
NP = Not Permitted.

a) Buildings equipped throughout with an automatic sprinkler system in accordance
with Section 903.3.1.1 or 903.3.1.2. See Section 903 for occupancies where automatic
sprinkler systems are permitted in accordance with Section 903.3.1.2.

Group H occupancies equipped throughout with an automatic sprinkler system in
accordance with Section 903.2.5.

b) For a room or space used for assembly purposes having fixed seating, see Section
1029.8.

c) For the travel distance limitations in Group I-2, see Section 407.4.

d) The common path of egress travel distance shall only apply in a Group R-3 occupancy
located in a mixed occupancy building or within a Group R-3 or R-4 congregate living
facility.

e) The length of common path of egress travel distance in a Group S-2 open parking
garage shall be not more than 100 feet

Figure 27: Spaces with One Exit or Exit Access Doorway (Table 1006.2.1, Florida Building Code)

7.6.14.

7.6.15.

Chapter 9 sets out fire alarm requirements which are less onerous for R-2 with a cut off for
provision for smaller buildings. Section 420 in chapter 4 requires sprinkler protection to R-2 use.

[F]1420.5 Automatic sprinkler system.

Group R occupancies shall be equipped throughout with an automatic sprinkler system in
accordance with Section 903.2.8. Group I-1 occupancies shall be equipped throughout with
an automatic sprinkler systemin accordance with Section 903.2.6. Quick-response or
residential automatic sprinklers shall be installed in accordance with Section 903.3.2.

Chapter 4 Section 420 sets out the fire requirements for R2 and 11 some of which only apply to
I-1.

420.1 General.
Occupancies in Groups I-1, R-1, R-2, R-3 and R-4 shall comply with the provisions of Sections
420.1 through 420.6 and other applicable provisions of this code.

420.2 Separation walls.
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7.6.17.

7.6.18.

7.6.19.
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Walls separating dwelling units in the same building, walls separating sleeping units in the same
building and walls separating dwelling or sleeping units from other occupancies contiguous to
them in the same building shall be constructed as fire partitions in accordance with Section 708.

420.3 Horizontal separation.

Floor assemblies separating dwelling unitsin the same buildings, floor assemblies
separating sleeping units in the same building and floor assemblies
separating dwelling or sleeping units from other occupancies contiguous to them in the same
building shall be constructed as horizontal assemblies in accordance with Section 711.

Additional fire requirements for use I-1 include separating walls to accommodation dwelling units
and floors are described, similar to ADB for flats However, in addition the floors are divided into
compartments by smoke barriers to provide refuge to residents moving from one compartment
to another and sprinkler provision is required.

420.4 Smoke barriers in Group | -1, Condition 2.

Smoke barriers shall be provided in Group I-1, Condition 2, to subdivide every story used by
persons receiving care, treatment or sleeping and to provide other stories with an occupant load
of 50 or more persons, into no fewer than two smoke compartments. Such stories shall be
divided into smoke compartments with an area of not more than 22,500 square feet (2092 m?)
and the distance of travel from any point in a smoke compartment to a smoke barrier door shall
not exceed 200 feet (60 960 mm). The smoke barrier shall be in accordance with Section 709.

420.4.1Refuge area.

Refuge areas shall be provided within each smoke compartment. The size of the refuge area
shall accommodate the occupants and care recipients from the adjoining smoke compartment.
Where a smoke compartment is adjoined by two or more smoke compartments, the minimum
area of the refuge area shall accommodate the largest occupant load of the adjoining
compartments. The size of the refuge area shall provide the following:

1. Not less than 15 net square feet (1.4 m?) for each care recipient.

2. Not less than 6 net square feet (0.56 m?) for other occupants.

Areas or spaces permitted to be included in the calculation of the refuge area are corridors,
lounge or dining areas and other low-hazard areas

Sprinkler provision is required to all Group | use buildings;

[F] 903.2.6 Group |.
An automatic sprinkler system shall be provided throughout buildings with a Group | fire area.

Chapter 4 Section 407 sets out the further fire requirements for use I-2;

407.4 Means of egress.

Group I-2 occupancies shall be provided with means of egress complying with Chapter
10 and Sections 407.4.1 through 407.4.4. The fire safety and evacuation plans provided in
accordance with Section 1001.4 shall identify the building components necessary to support
a defend-in-place emergency response in accordance with the Florida Fire Prevention Code.

Compartmentation is described with limits on open areas per compartment, with corridors for
escape leading to final exits.

407.5 Smoke barriers.

Smoke barriers shall be provided to subdivide every story used by persons receiving care,
treatment or sleeping and to divide other stories with an occupant load of 50 or more persons,
into no fewer than two smoke compartments. Such stories shall be divided into smoke
compartments with an area of not more than 22,500 square feet (2092 m?) in Group I-2,
Condition 1, and not more than 40,000 square feet (3716 m?) in Group -2, Condition 2, and the
distance of travel from any point in a smoke compartment to a smoke barrier door shall be not
greater than 200 feet (60 960 mm). The smoke barrier shall be in accordance with Section 709.
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7.6.22.

7.7.

7.7.1.
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Refuges in each compartment allow occupants of one compartment to defend in place in an
adjoining one with a choice of directions.

407.5.1 Refuge area.
Refuge areas shall be provided within each smoke compartment. The size of the refuge area
shall accommodate the occupants and care recipients from the adjoining smoke compartment.
Where a smoke compartment is adjoined by two or more smoke compartments, the minimum
area of the refuge area shall accommodate the largest occupant load of the adjoining
compartments. The size of the refuge area shall provide the following:
1. Not less than 30 net square feet (2.8 m?) for each care recipient confined to bed or
stretcher.
2. Not less than 6 square feet (0.56 m?2) for each ambulatory care recipient not confined to
bed or stretcher and for other occupants.
Areas or spaces permitted to be included in the calculation of refuge area are corridors, sleeping
areas, treatment rooms, lounge or dining areas and other low-hazard areas.

The approach is similar in principle to ADB for care homes. In addition, sprinkler protection is
required.

[F] 407.6 Automatic sprinkler system.
Smoke compartments containing sleeping rooms shall be equipped throughout with
an automatic sprinkler system in accordance with Sections 903.3.1.1 and 903.3.2.

As with New Zealand, the Assisted living use is determined by the level of care being provided
and the ability of the residents to escape and so a retirement development could fall into R-2
flats or I-1 use. How the increasing care needs within a retirement community impact on the in
use, use class would be worthwhile exploring further.

Conclusions

It was notable from this researchthatther e i s signi ficant difference

safety legislation and associated guidance, mainly due to their defined scopes of residential
care homes and other forms of housing.

The international research highlighted a variety of approaches, some of which goes beyond that
outlined in ADB guidance. Common themes which have emerged and are considered worthy of
further consideration include;

1 A wider spectrum of clearly defined use classes for specialised housing and care homes
reflected within the regulations

1 Anticipated mobility and impairments of the residents having a direct influence on the
applicable use class

1  General sprinkler protection as a requirement for certain use classes applicable to
building typologies where residents have care needs

1 The compartmentation for specialised housing beyond the dwelling, combines the

requirements common areas in care homes in addition to that applied to general needs
housing.
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Wider Regulatory Landscape

The following may impact on relevant building types being considered by this research.

8.1

8.1.1.

8.1.2.

8.2.

8.2.1.

8.3.

8.3.1.

8.4.

8.4.1.

8.5.

8.5.1.

Building Regulations

The concurrent DLUHC research projects related to ADB could ultimately lead to the
introduction of revised requirements. The means of escape for disabled people review may
potentially lead to different provisions in terms of travel distances, corridor design, the provision

of evacuation lifts, and guidance of refuge provision in residential buildings.

Some other areas of non-fire safety legislation may have fire safety implications:

1  energy performance minimum standards will change with Approved Document L 2022
and further revisions in 2025 under the Future Homes and Future Buildings standards -
this is likely to mean that larger amounts of combustible insulants are specified and
installed in the facades of lower rise relevant buildings to achieve the required thermal

performance.

1  future heat energy systems will likely be electric and include heat pumps. Energy storage
in batteries may become more prevalent and as such are likely to require safe enclosures
1  electric vehicle charging points will be required under new legislation for some building

typologies considered by this research

1 the Part M review may include changes in Approved Document M which will affect

relevant buildings considered by this research.

BS 9991

A review of this standard is being undertaken by BSI which will update and strengthen guidance
for the sector. It may result in stronger recommendations for evacuation lifts, progressive

evacuation etc within the standard.

Fire Safety Act

This legislation will strengthen the whole process of fire risk assessment and will no doubt create
a tougher regime beyond the FSO. Existing buildings may become the subject of extra
upgrading demands, also management plans and management resource allocation may be
more stringently viewed. The legislation will not directly affect the design and construction of

new buildings though.
Building Safety Act

It is currently wunderstood that t he Act

wi

include sheltered housing apartment blocks where they have a top floor over 18m or are 7
storeys or above. Whether this happens or not, it is likely that the new building safety regime
culture and process will flow into the specialised housing sector in procurement, design,

compliance, duty holders, building management and responsibility terms.

London Plan

The London Plan requires fire safety to be considered from the outset of a development project,
and not just at the Building Regulations application stage. Fire safety should consider the
diversity and likely behaviour of the future building residents. The Plan highlights the following:

Policy D5 (B5) Inclusive Design requires development proposals to be designed to incorporate
safe and dignified emergency evacuation for all building users. In all developments where lifts
are installed, as a minimum at least one lift per core (or more subject to capacity assessments)
should be a suitably sized fire evacuation lift suitable to be used to evacuate people who require

level access from the building

Policy D12(A) Fire Safety states that development proposals must ensure that they:
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8.5.2.

1)

2)

3)
4)

5)
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Identify suitably positioned unobstructed outside space for:
fire appliances to be positioned on
appropriate for use as an evacuation assembly point

Are designed to incorporate appropriate features which reduce the risk to life and the risk
of serious injury in the event of a fire; including appropriate fire alarm systems and passive
and active fire safety measures

Are constructed in an appropriate way to minimise the risk of fire spread

Provide suitable and convenient means of escape, and associated evacuation strategy
for all building users

Develop a robust strategy for evacuation which can be periodically updated and
published, and which all building users can have confidence in

The London Plan therefore requires at planning application stage, an evacuation lift to be
proposed in all new buildings with a lift, the development of an evacuation strategy which is later
used and updated during the building occupation and construction solutions which minimise fire
spread.
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Objective 1: Findings and Recommendations

This section summarises the proposed recommendations for further research based on the findings, in
our proposed order of priority.

9.1 Purpose Groups
9.1.1. The research has distilled the specialist housing and care building types in to the following
primary typologies with their corresponding Purpose Groups under as currently defined by
ADB:-
Typology 1 Typology 2 Typology 3 Typology 4 Typology 5
Retirement Housiny Housing with Care Supported Housing Supported Housing Care Home
Type 1 Type 2
| |
Purpose Group 1 Purpose Group 2
Residential (dwellings) Residential (institutional)
1(a) 1(b) 1(c)
Elat Dwellinghouse with a  Dwellinghouse which Hospitalhome,schoolor other similar
habitable storeywith doesnot contain a establishmenusedas living
aboor level which is habitablestorey with a accommodation for, or for the
more than 4.5m above b 2 2 NJwhih &S ¢ treatment, care omaintenance of
groundlevel. more than 4.5mabove LISNE2ya &adziSNAy3a 7T
groundlevel. illness or old age or other physical or

mental incapacity, ounderthe ageof 5
yearsor placeof lawful detention,where
suchpersonssleepon the premises.

Tend to be registered with CQC

Figure 28: Typologies as defined within Table 1 mapped against Purpose Groups as defined in Table D1 of ADB

9.1.2.

9.1.3.

This research has highlighted a potential 6 g r e y &for specalsed housing typologies 1
retirement living, 2 housing with care and 3 supported housing type 1. As these are individual
dwellings they all sit within under Purpose Group 1 Residential Dwellings, with limited
acknowledgement of any potential specific requirements of these particular residents.
Reference to sheltered housing (i.e. typology 1) creates a hybrid scenario between parts of the
regulations but is silent on typologies 2 and 3 leaving them open to interpretation. The
international research has shown additional specialised housing purpose groups being used,
beyond general needs housing. However, clearly a cautious approach must be taken in
interpreting these given the varying legal, regulatory and cultural approaches to older persons
housing and care in these countries. They do however demonstrate a spectrum of care which
is more reflected in the use classes and applicable fire measures.

The research has highlighted that Building Control, and more so the Fire Brigade, question the
current Use Class 1la, particularly with specialised housing typology 2, where they argue that
the level of care and ability of the residents are, or could become, more akin to a care home
irrespective of the unit of accommodation being flats.

9.1.4. The review of Scottish Building Regulations and associated government guidance®® on

specialised housing concluded that the approach adopted in Scotland provides a strong
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Scottish Government, Practical Fire Safety Guidance for existing Specialised Housing and similar premises (The
Scottish Government, Jan 2020)
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framework to eliminate varying interpretation of the intent of the regulations. Whilst the NFCC
guidance provides a similar framework for England, this guidance is not included in ADB.

Stage 2 of the research should therefore research expanding the Purpose Groups to create
additional granularity and clarity around these typologies and define how ADB could address
each of these, evidence for which can be seen in the international research reviewed in section
7.

Evacuation Strategy

The scoping study, review of other literature and management survey of the detailed case
studies, have revealed some inconsistent approaches to evacuation strategies in specialised
housing. Aging in place of the residents and limited staffing is a contributing factor. It is
recommended that further research is undertaken into how ADB could further define evacuation
strategies and how these should be informed by resident abilities, the fire risk assessments and
management regimes.

For specialised housing buildings (typologies 1, 2 and 3), ADB does not describe measures
which sit between the care home and general needs housing purpose groups. The management
approach for such buildings, as outlined in the FSO guide, needs to be able to adapt with the
changing profile of the resident population. It follows that the ADB guidance should also consider
such changes in resident profiles.

For care homes (typologies 4 & 5) guidance in ADB is clear on progressive evacuation as the
approach where resident abilities are limited and care is being provided. However, the suitability
of the ADB guidance in terms of the numbers of bedrooms within a protected area and vertical
means of escape should be tested to ensure a robust approach to evacuation, which considers
the risk level of residents and how the buildings are currently managed and staffed.

The collated evidence has also shown that escape routes and the provision of supporting design
and technology solutions need to be considered as to whether they would improve both the
evacuation efficiency and the safety of residents during that process. We therefore recommend
that the next stage of research includes a review of the effectiveness of the current provisions
as set out, in terms of priority, below;

Care Homes (typologies 4 & 5):
1. Horizontal movement/escape i maximum number of bedrooms and size of protected
areas and the escape distances between these.
2.  Compartmentation i does guidance need to be improved and could supporting systems,
such as smoke control, provide a more robust and flexible approach?
3. Vertical movement/rescue i humber of stairs, evacuation lifts and refuges.

Specialised housing typologies (typologies 1, 2 and 3):
1. Vertical movement/escape i number of stairs, evacuation lifts and refuges.
2. Provision of measures which facilitate the possibility of phased evacuation as well as
standard stay put policy.
3. Use of open plan dwellings in the housing models.
4. Compartmentation, does guidance need to be improved and could supporting systems,
such as smoke extract, provide a more robust and flexible approach?

It is anticipated that the research into Purpose Groups for specialised housing typologies

(typologies 1, 2 and 3) would further clarify evacuation issues around these typologies and is
therefore not considered a priority if risks around these typologies are further researched.
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Sprinklers

The stage la scoping work has determined that a number of countries, including Scotland and
Wales require sprinklers to be installed in new specialised housing and care home buildings.
The available research shows that sprinklers can significantly minimise temperatures beyond
the room in which the fire originates as well as greatly improve visibility levels in the adjacent
apartments and communal corridor, thus enabling residents to escape more easily and in
reduced timescales. The collected evidence shows that sprinklers provide a cost-effective
benefit in enabling evacuation of residents who have reduced mobility or require assistance, as
well as minimising the impact of the fire on residents outside the room of origin. Additionally,
sprinklers are also considered cost-effective when considering property protection and business
interruption.

ADB requires sprinklers to be installed in buildings with a floor level over 11m, and the majority
of new buildings in this sector are under that height threshold. It is recommended that stage 2
of the project should include further research the provision of sprinkler systems in buildings, of
all heights and types, in the specialised housing and care home sector.

Mobility Scooters

The available research highlighted the need to consider the safe storage of mobility scooters to
avoid risk to life due to rapid increase of heat and release of toxic fumes in the event of a fire.
The stage la outline case studies found that where mobility scooters are most commonly used
i.e. in specialised housing typologies 1 and 2, dedicated stores were mainly provided.

ADB is currently silent on the safe storage of mobility scooters. It is recommended that stage 2
of the research consider the safe storage of mobility scooters in terms of level of provision, but
also the design of and technical specification of mobility scooter storage, both within individual
dwellings and communal/ development wide facilities.

Prevention of External Fire Spread

The evidence shows that the majority of residents in specialised housing and care home
buildings who can escape unaided will have extended escape times from the building due to
their walking speeds. These times are very likely to be further impacted by the behaviour of
residents and the physical conditions of a fire situation. However, no research was found which
has modelled such extended escape scenarios to establish their impact in an external facade
fire situation. As evidenced in this report, the majority of specialist housing and care home sector
buildings are below 11m in height which means that they are not covered by the current
regulation covering the ban of using combustible materials in facades. The emerging Part L and
Future Homes and Buildings Standards may also influence the greater use of combustible
insulants in the facades of buildings below 11m, thereby adding a greater risk.

The international research in section 7 of this report has shown examples where the fire
performance requirements are specifically more demanding for specialised housing use
classes.

As there is no available research on the impact of external fire spread on the ability residents of
residents to escape in specialised housing and care homes, the guidance in ADB on external
fire spread is likely to not have been developed considering these risks. We therefore
recommend that further research into whether trigger heights should be lowered for specialist
housing and care homes is considered.
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Objective 2

Introduction

The Department for Levelling Up, Housing and Communities (DLUHC) commissioned PRP to
assess the current provisions in Approved Document B (ADB) regarding specialised housing

and care homes.

Based on the findings of Objective 1, a series of recommendations were put forward as outlined
in the previous chapter and discussed within the project's Technical Steering Group.

DLUHC reviewed the recommendations, along with the Building Regulations Advisory
Committee (BRAC) Fire Safety Working Group, and instructed the research focus for the next
stage of work.

Obijective 2 Instructions

Objective 2 research was defined by DLUHC within two independent instructions, namely;

Instruction 1

Further research specialised housing types, generating information on risk across building
typologies. Review the effectiveness of different strategy options to address the established
risks.

Instruction 2
Research the benefit of protected storage for mobility scooters

The research methodologies and findings for each of these instructions are set out separately
within the subsequent chapters.
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Objective 2: Instruction 1

Task
Under Objective 2, DLUHC instructed the completion of the following tasks:

i. Further research specialised housing types, generating information on risk across
building typologies.

ii. Review the effectiveness of different strategy options to address the established
risks.

Research Instruction 1 was only partially completed within the scope of this project. Task
il was not undertaken as part of the contracted work and has been identified as an area
for future research. During the course of the project, the research aims were refined to
focus on priorities that could be addressed within the project's scope. Consequently,
certain aspectsd such as smoke modelling or evaluating the implications of sprinklers
under various scenariosd were identified as areas better suited for future investigation
and have been included as recommendations for further research

Objective s
To satisfy the two tasks the following objectives were set:

1. To identify and evaluate the available evidence regarding the effectiveness of fire safety
measures within specialised housing typologies, designed in accordance with the
requirements of the Building Regulations 2010 and current ADB (Approved Document B)
guidance.

2. To compare and evaluate the available evidence on the effectiveness of ADB guidance
specialised housing typologies, in relation to the guidance given to residential non-
specialised housing typologies.

3.  Where there is a difference in the measured effectiveness of ADB guidance:

a. ldentify the potential cause for the difference

b. Discuss whether the differences between the typologies could still result in buildings
that are compliant with the Building Regulations 2010

c. ldentify design opportunities that could be considered which have the potential to
minimise the difference

Methodology
The research will adopt the following two methodologies:

1 Review of Quantified and Qualitative Research on Residential Fires and Older

Persons , and

1 Review of UK Fire Statistics
The Review of Quantified Research on Residential Fires and Older Persons will involve an
extension to the literature review in Appendix 5. It will summarise the existing knowledge on the
statistics related to the fire risks for older persons.
This Review will also provide an overview of supplementary qualitative research conducted by
other researchers, illustrating the broader research landscape and its potential contributions to
future research advancement.
The Review of UK Fire Statistics has four Areas of Investigation:

Investigation Area 1 : Is there any statistical correlation that would indicate that fire spread is

more extensive in Relevant Dwelling Types with one or more older occupants, than Relevant
Property Types (terms as defined in Section 11.4.9).
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Investigation Area 2 : Is there any statistical indicationthatolder6 Hous ehol d occupancy
have been rescued more times when compared to younger occupancy types, in particular in
relation to Relevant Dwelling Types and Relevant Property Types.

Investigation Area 3 : Is there any statistical indication that the presence of a working fire
alarm system correlates to a decrease in the recorded number of fire-related casualties, or
fatalities, in older occupancy age groups in Relevant Dwelling Types and Relevant Property
Types.

Investigation Area 4 : Is there any statistical indication that older occupancy types in Relevant
Dwelling Types and Relevant Property Types have attempted an evacuation which has
resulted in having to be rescued by fire service personnel.

11.3.5. The Review will primarily utilise statistical regression analysis to examine the impact and
relationship between the dependent and independent variables of fire and rescue incident
statistics.5¢ These statistics will be derived from incident level datasets obtained from the Fire
and Rescue Service's Incident Recording System (IRS)%”. The IRS collects pre-defined
information on each incident attended, the incident data is then published by the Home Office.

11.3.6. The following government datasets® published by the Home Office are used in the review:

Dwelling Fires Dataset (August 2021)

Other Buildings Fires Dataset (August 2021)%°
Casualties in Fires Dataset (September 2021)
Fire-related fatalities Dataset (September 2021)

11.3.7. These datasets include data for the years 2010 to 2021. The financial years 2010/11, 2014/15
and 2020/21 are included to highlight any potentially significant temporal trends. They are also
periods where there were not any significant amendments to the guidance for functional
Requirements B1, B2 and B3.

11.4. Statistical Constraints

11.4.1. The review of past statistics to indicate future fire risk can form a valid part of the discussion and
evidence base. However,

AThe determination of the | ikelihood/ frequencyl/
objectivism and subjectivism and the acceptance to a tolerable level of uncertainty. Particular

difficulty can be experienced with high-consequence fire events as they are relatively rare and

data can be somewhat limited. In addition, the nature of fire hazards over time (e.g., by

reconfiguring buildings, changing contents); and the material composition of building products

and contents changes makes even technical literature on the matter state that the ability to

predict future hazards dr risks is challenging at

Where:

11.4.2. Likelihood refers to the possibility of an event occurring. It represents the subjective judgment
or perception of the probability of an event happening. Likelihood is often expressed using
gualitative terms such as "high," "medium," or "low," or using a scale of values (e.g., 1 to 5) to
indicate the level of likelihood.

11.4.3. Frequency refers to how often an event occurs within a specific time period or sample. It is a
measure of the rate of occurrence or occurrence over time. Frequency is usually expressed

66 Home Office (HM Government, 2013). Retrieved from Fire and rescue incident statistics:
https://lwww.gov.uk/government/collections/fire-statistics-monitor

67 Home Office (HM Government, 2021). Official Statistics, Fire statistics incident level datasets. Retrieved from
GOV.UK: https://www.gov.uk/government/statistics/fire-statistics-incident-level-datasets

68 https://lwww.gov.uk/government/statistics/fire-statistics-incident-level-datasets

69 The other building fires dataset covers incidents attended by FRSs that were primarily fires in buildings other than
dwellings in England.

70 Meacham, et al., Chapter 75 Building Fire Risk Analysis, SPFE Handbook, Fifth Edition (SPFE, 2016).
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numerically, such as the number of times an event occurs per unit of time (e.g., per year, per
month).

Probability represents the mathematical measure of the likelihood of an event occurring. It is
expressed as a number between 0 and 1, where O represents impossibility (the event will not
occur) and 1 represents certainty (the event will definitely occur). Probability is often determined
through mathematical calculations or statistical analysis based on historical data, observations,
or theoretical models.

This Review aims to provide context for analysis and evaluations rather than stating
predictions on the future likelihood, frequency, or probability of fires within specialist housing
typologies.

Within the Dwelling Fires Dataset, there is no Dwelling Type category that aligns to:

1 Housing with care (typology 2),
1 Supported housing type 1 (typology 3)
1 Supported housing type 2 (typology 4).

Therefore, direct comparison is not possible. In the Other Building Fires Dataset there are
Property Type categories that provide accommodation and some health care capacity.

Property Types dNursing Care Home§ dretirement Care Homebdand &heltered Housingd(Not
self-contained) will be used as they appear to have comparable characteristics. Further
information can be seen in the tableError! Reference source not found.  below:

Table 3: Description of Property Types: with supporting information

Property Type Current IRS Guidance Other information

Nursing Care Home - Care homes provide
accommodation and personal
care for people who need extra
support, e.g. help with eating,
washing, dressing etc, Nursing
homes have qualified nurses
and care assistants to provide
nursing care in addition to
residential care.

Retirement Care Old person's rest home. -
Home Does not include where
the primary purpose is
medical care.
Other Residential - A residential home not covered
Home by the other categories of
6residenti al h o
Sheltered Housing This category should be An example would be an
(Not self-contained). very rarely used as most 6assisted Ilivin
properties can be or 5 people are living together
categorised elsewhere. with a carer in rooms within one
property.

These three Property Types will be referred to as Relevant Property Types.
The following Dwellings Types are included in this Review.

1 Bungalows,
1 Purpose Built Low Rise (1-3) Flats/Maisonettes
1 Other Dwelling Types
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These Dwelling Types will be referred to as Relevant Dwelling Types.

11.4.10. Bungalows were selected to act as benchmark of independent living. There is evidence’® that
shows older households were far more likely to live in detached homes (22%) and bungalows
(16%) compared with younger households, and far less likely to live in terraced homes or flats.
Also, bungalows were judged to present characteristics more comparable to the
accommodation that may be provided within the Specialised Housing Typologies.

40 -

Eyounger households
Baolder households

percentage

terraced  semiedetached  delached Eungalow fiat
house Lot nouse

Figure 29: From (Department for Communities and Local Government, 2016): Figure 2.1: Dwelling
type, younger and older households, 2014

11.4.11. Purpose Built Low Rise (1-3) Flats/Maisonettes was selected as it is the Dwelling Type which
closely aligned to Supported Housing Type 2 (Specialised housing Typology 4 as they tend to
comprise 8-12 apartments which would roughly equate to 1-3 storeys.

11.412. The Dwel |l i ngbweype ngQ@tbhesrmupported Housing Type 1 (¢
This data field also includes Caravan/mobile homes and Houseboats (amongst others).
Therefore, to remove the influence of this types of properties only those properties that also
have a mains-powered fire alarm will be used.

11.4.13. The Property Types do not relate to dwellings; Property Type and Dwelling Type are not the
same data field and are not from the same dataset. A summary is given in the table below:

Relevant Property Types Relevant Dwelling Types
Property Type Dwelling Type
Nursing Care Home Bungalows,

Purpose Built Low Rise (1-3)

Retirement Care Home Flats/Maisonettes, and

Other Residential Home Other Dwelling Types

Sheltered Housing (Not self-
contained).

11.5. Data Quality Management

11.5.1. To ensure the data integrity, the datasets from dwellings and other buildings have not been
combined.

71 HM Government, English Housing Survey Housing for Older People Report, 2014-15
(Ministry of Housing, Communities & Local Government, 2006).
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11.5.2. Also, it was not possible to accurately and reliably combine the &asualties in Firesbdataset

11.6.

and t h &ire-telated Fatalities6 dataset with either the dwelling fireso dataset or @ther
Buildings fires6dataset. This is because the datasets are thematically unlinked as part of the
data anonymisation process the Home Office has taken to ensure that the risk of identifying
individuals and releasing personal or sensitive data is minimised.

Statistics Nominal Terms

11.6.1. The following information is presented to assist the reader with terms used with the Review of

UK Fire Statistics Section.

11.6.2. A fire-related fatality is defined by the Home Office™ as those that would not have otherwise

occurred had there not been a fire. Fire-related fatalities includes those who died later, for
example in hospital, from injuries related to the fire. Fire-related fatalities include natural causes
of death, such as heart attacks, which were brought on by the fire. However, this does not
include, for example, a suicide from exhaust fumes where the car later caught fire.

11.6.3. Non-fatal casualties in fires are those that fit into one of four sub-categories:

Hospital severe 1 at least an overnight stay in hospital as an in-patient.

Hospital slight 7 attending hospital as an outpatient (not a precautionary check).

Firstaid given 1 first aid given at scene (by anyone), including after a precautionary check.
Precautionary check 1 a precautionary check (to attend hospital or to see a doctor) was
recommended (by anyone).

E K]

1164.Dwel l ing is defined by the Home Office as fia prop

by householdso. The definition includes residenti e
houseboats and Houses of Multiple Occupancy (HMO) but it does not include hostels, hotels

and residential institutions, bed and breakfast establishments, nursing/care homes and student

halls of residence which are defined as within fio
(such as stairs) are defined as withinidwel | i ngs 0.

11.6.5. The Office of National statistics” stated that a dwelling is a unit of accommodation which may

comprise one or more household spaces (a household space is the accommodation used or
available for use by an individual household). A dwelling may be classified as shared or
unshared.

11.6.6. A dwelling is shared if:

f The household spaces it contains have the accor
shared .housebo

1  Not all of the rooms (including kitchen, bathroom and toilet, if any) are behind a door that
only that household can use.

1  There is at least one other such household space at the same address with which it can
be combined to form the shared dwelling.

Dwellings that do not meet these conditions are unshared dwellings.

1167 The spread of fire is defined as the extent of f1:

does not include smoke or other damage, such as water damage. The spread of fire is
categorised as follows:

1 Limited to item 1st ignited,;
9 Limited to room of origin;

72

73

Home Office (HM Government, 2021). Official Statistics, Fire statistics incident level datasets. Retrieved from GOV.UK:
https://lwww.gov.uk/government/statistics/fire-statistics-incident-level-datasets
Office for National statistics, 2011 Census User Guidance Glossary of Terms (Office for National statistics, 2014).
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Limited to floor of origin;
Limited to 2 floors;

Affecting more than 2 floors;
Whole building;

Roofs and spaces; and

No fire damage.

=A =8 =8 -8 -4=-2

A rescue is defined as:

A rescue is where a person has received physical assistance to get clear of the area involved
in the incident. A baby carried out in the course of another person's escape is not included as a
rescue, however if a rescuer (including FRS personnel) entered the building or other area
affected by the fire in order to rescue the baby, then the baby is recorded as a rescue. Aremoval
of a fatality is not recorded as a rescue, except where a rescue took place in circumstances
which might have resulted in a life being saved, even if the person did not survive the rescue
attempt.

The categories for Age of Victim are expressed in the following age ranges:

Unspecified
Under 1
1to5

6to 10
11to 16
17to 24
2510 39
40to 54
55to 64
65 to79
80 or over

=4 =44 _8_9_9_9_-92_-9._-93_-2

Under 1, 1to 5, 6to 10, 11 to 16 years of age will be considered children.

Between and including the ages 17 to 64 will be considered adults under the pensionable age.
Those aged 65 years and above will be considered older persons and over the pensionable age
Review of Quantified and Qualitative Research on Residential Fires and Older Persons:

It is commonly understood that older persons are at increased risk from fire. This Review of
Quantified Research on Residential Fires and Older Persons will involve:

1 Anextension to the literature review in Appendix 5 to summarize the existing knowledge
on the statistics fire risks for older persons.

1 Provide an overview of supplementary qualitative research conducted by other
researchers, illustrating the broader research landscape and its potential contributions
to future research advancement.

The Literature Review in Appendix 5 had the following relevant headings:
1 Review fire safety guidance documents applicable to specialist housing and care homes
T Collate evidence from PRPO6s existing |Ii
1  Occupant Characteristics and Fire Safety Systems

It had no objective to investigate quantified data on the fire risks for older persons.

This Review will form a narrative on the findings of available quantified research to determine:

9 If older persons suffer more significant consequences from fire events, and if so, why?
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9 If older persons are subject to increased likelihood of causing or being involved in a fire
event, and if so, why?

After which, the narrative will continue to discuss research findings which add to the
conversation of risk factors for older persons

Official fire incident data was scrutinised by Hodkinson as part of the ongoing discussions
regarding high-rise residential safety and evacuation planning. The research reiterated that the
evidence indicates a long-term downward trajectory in recent decades in residential fire risk.
While not directly related to specialised housing, it provided some relevant conclusions about
older persons, namely that:

fWhile older people are understandably more prone to death or injury, they are not benefiting
from the same proportional decline in the likelihood of serious harm from falling fires and
death/injury ratesé

The older you are, the more likely you are to die in a domestic fire: in 2019/20, 65 to 79 year olds
experienced 8.4 fatalities per million, rising to 16.9 per million for those 80 years and
over, compared to below 5 fatalities per million population for those 54 and underé

When age and gender are combined, the disparities are even starker: for people aged 65 to
79, the fatality rate was 10.6 per million for men, and 6.4 per million for women; and for those
80 and over, the equivalent rates were 22.6 per million and 13.1 per million.o

G0, M0 2000 Fscape windows BO0D
) nklar:

50,000 l 2006 Sprinklers on
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- 19898: Furnishing regulations set levels of fire resistance for domestic uphulsterym

- 1992: Mains wired smoke alarms required in all new homes

- 2000: Escape windows to be fitted in bedrooms above ground level (and below 4.5m)
in new buildings or when replacing windows

- 2005: Electrical wark to be completed to minimum safety standards

- 2005: General Product Safety Regulations introduced

- 20086: Sprinklers to be fitted to new blocks of flats over 30 metres high

Figure 30: Taken from (S. Hodkinson, 2021): Figure 12: Dwelling fires and fire-related fatalities, shown
against regulations aimed to increase fire safety, IRS, England; 1981-82 to 2016/17

11.7.3. The findings from Hodkinson were commented on by M. J Taylor 7>who concluded that evidence

74
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Hodkinson, et al., The Fire Risks of Purpose-Built Blocks of Flats: an Exploration of Official Fire Incident Data in
England. Interim Research Findings. (British Automatic Fire Sprinkler Association, 2021).

Taylor, An Exploration of Causal Factors in Unintentional Dwelling Fires. Risk Management 14, no. 2, 1097 125.
(Springer, 2012).
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€ s u g g efthat is is the most vulnerable members of society, the old, the sick and
disabled, and those suffering from mental illness or alcohol problems are the most at
risk of unintentional dwelling fires.o

In addition, that report also concluded that

fiMiental health, disability and living alone were the most statistically significant factors for
uni ntentional dwel ling fire fatalities €& additi ol
drinking were also significant. o

The Department for Communities and Local Government, 20067¢ noted that for England and
Wales:

fAge-related impairment is a significant factor in the risk of a fatal fire occurring, with 39%
of fatal fires within the sample involving age-related impairments (35% elderly; 4% young
infant)é

The majority of fatal fires involved those over the age of 80 years (19%), with 63% of fatal
fires involving people over 50% é

Those between 70 and 80 are twice as likely to be killed in a house fire then we would
expect given their prevalence within the general population (16% compared with 7%),
with those over 80 nearly five times more likely to be killed in a house fire than would be
expected (19% compared with 4%) given the current age-profile of the population.o

The Home Office?” also suggested that households who had respondents under the age of 60
were more likely to experience a fire than those with a respondent over 60; this includes minor
fires when there was no need for the fire rescue service to attend. This indicates that those
dwellings, with an occupant under the age of 60, are more likely to experience a fire. The fires
in dwellings with an occupant over the age of 70 are statistically more likely to result in a fire-
related fatality.

The Dutch Burns Foundation, Institute for Safety’® provided some clarification to the
conversation by stating that:

fi.. it is not the case that all age-related ailments contribute to the same degree to an
increased chance of becoming a burns victim. Literature mainly refers to a diminished
functioning of the senses as being an important risk factor, such as loss of hearing and
loss of vision (particularly a risk on evacuation), but also loss of smell and deterioration
of the sense of touch (the elderly have a reduced sensitivity to pain, which is perhaps why
they notice heat less quickly).

€ the elderly wildl react |l ess rapidly when thereb
fire has reduced in the course of time, a rapid reaction time is essential for the chance of
survival.

As a consequence of age-related ailments or physical impairments, there is often also a
reduced mobility. Due to a reduced mobility, the elderly are less able to evacuate the
home in case of fire. Especially in combination with a delayed reaction time, the chance
of a fatal domestic fire is significantly increased with reduced mobility. Also, disorders
relating to breathing and cardiovascular disorders qualify as risk-increasing. In both
disorders, the physical condition is reduced which causes people to be vulnerable"

76 HM Government, Learning Lessons from Real Fires: Findings from Fatal Fire Investigation Reports. (Department for
Communities and Local Government, 2006).

e Bryant and Preston, Focus on trends in fires and fire-related (Home Office, 2017).

78 Dutch Burns Foundation, Fire safety and the ageing population (Netherlands Institure for Public Safety, 2016).
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Harpur, et al. 7 stated that:

fExisting research on the subject indicates that the reasons why the elderly are vulnerable
are multiple, interlinked and can vary greatly from one individual to another While age-
related decline in health can vary dramatically from person to person, it is generally
accepted that the fire risk to the elderly increases with age, with those over 85 years
understood as those most at risko .

TheDut ch Burns Foundati on, I nlsi$ a dtatistical gifem r Saf et vy,
that people with a lower socio-economic status more often fall victim to fire, but that

does not necessarily mean that the socio-economic status is the cause of this. Other

factors also possibly play a role, for example, that people with a lower socio-economic

status more often live in housing that is less fire safe.”

Given the higher probability that they will be living in a property that is less fire safe
leads to a higher risk. It follows that the lower socio-economic status is a cause.

Runefors, et al., 8 also stated that fthe risk groups, at least in most western countries, are
el derly, the disabled and peaple su ering from

It can be seen from the information above that Older persons are:

1  More likely to be injured or killed in a fire mainly due to age related impairments and
increased vulnerability from social and economic factors

1  Butthere is no indication that older persons (in dwellings) are causing more fires due to
either their age related impairments or from social and economic factors than other
demographics

11.8.1. This research indicates that the effect of the combination of risk factors, that places an older

person at a higher risk from a fire event, is not just related to the built environment.

11.8.2. Dutch Burns Foundation, Institute for Safety, set out in Figure 31 what can and cannot be

influenced.

79

80

Harpur, et al., An Investigation into the Circumstances Surrounding Elderly Dwelling Fire Fatalities and the Barriers to
Implementing Fire Safety Strategies among this Group . Fire Safety Science-Proceedings Of The Eleventh International
Symposium, (pp. 1144-1159). (Ulster University, 2014).

Runeforsetal, The e ectiveness of speciyc yre prevenEireBaetymeasures
Journal 91, 1044-1050. (Lund University, 2017).
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11.8.3.

11.8.4.

11.8.5.

11.8.6.
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vulnerability
of elderly

factors causing fire and
escape factors

physical and mental factors
» apa-related allmants

»illnRssEs

aocial factors social Tactons
al anod eComnamic

JEATiE > &

chance of fatality

Figure 31: From Dutch Burns Foundation, Institute for Safety, 2016: Figure 2.1 Risk Factors

The type of housing is designated as something that can be influenced, which provides an
opportunity to examine the significance of the housing and specialist housing design.

However, can one examine the influence of a home's design in a way that directly correlates to

securing a reasonable standard of health and safety for persons in or around a building?

Thompson, et al.,8% in their literature review setoutatk ey f act or t hat wunderpin
bet ween behaviour in yres: Cl odaedefinad dy Shields &open b
Proulx,8? a closed building is one where activities are formalised and managed, and processes

are controlled. Such closed building systems manifest themselves through the presence of

regulation (both prescriptive and performance-b as e d) , and identiyabl e, o]
management structures. A dwelling is an open-building system; there is no formalised

management structure relating to the building and how it is used, including the absence of any

roles prescribed by yre safety regulations

S
u

The literature review stated that:

tivas c¢cl ear that the greatly di erent environmenta
present in dwelling yres compared to yres in clo
relating to human behaviour in the latter cannot be assumed to be applicable to the formera

The review also commented that:
Thegapsfin the knowledge of behaviour in dwelling yr

as the work that has dealt with domestic environments has been dominated by a focus upon
identifying the occupant and environmental risk factors there has begun to be a greater

81
82

Thompson, etal., A review of the |l iteratur e o/(safdtyboence, 36368022018 ur i n dwel
Shields and Proulx, The science of human behaviour: past research endeavours,current developments and

fashioning a research agenda, (pp. 95-114).(Sixth International Symposium on Fire Safety Science, IAFSS, 2000).
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recognition of the distinction between the
of dyinga

11.8.7. A care home may be considered a closed building system. As with any health care facility, the
evacuations are more complex with increased reliance on staff performance and fire safety
management systems in place before a fire event. Rahouti, et al. 8 fidentified additional
movement phases present in healthcare facility evacuations that are typically not present in non-
healthcare facility evacuationsa

Ward evacuation

Prepare Move patient
patient in 10 receiving
movement area (ward or
device final exit)
. Transfer *.
Ignition Detection Alarm Decision to Notity patients Collect patient from | Complete ward
Evacuate a ward and initiate emergency . deviceto evacuation
(triage of urgent  evacuation plan equipment

receiving

§
care and order of area

evacuation

decided) . . . .
Ambulant patients and visitors guided to self-

evacuate

Reassess fire and the need to evacuate
adjacent wards

All required
wards evacuated

ASET | {
Tenability limit
Figure 32: From Rahouti, et al., 2020: Figure 1 Schematic of the healthcare facility evacuation timeline
(Required safe Egress Time (RSET) and Available Safe Egress Time (ASET)

11.8.8. It can be seen that the timeline for healthcare is more iterative, dynamic, and dependent on
accurate and reliable information to support complex decision making on issues that include:
a) the particular requirements of patients,
b) the availability of evacuation equipment,
c) the application of procedural measures (e.g. detection, notification systems, etc.),
d) the availability of trained staff.

11.89. Compare this t oReguiresl safetescapé tinei - RBETI (the calculated time
available between the ignition of a fire and the time at which occupants, in a specified space
in a building, are able to reach a place of safety) paradigm as set out in against Available safe
escape time - ASET (the calculated time available between the ignition of a fire and the time
at which tenability criteria are exceeded, in a specified space in a building) as described in PD
7974-6 , 201984, which whilst requires suitable and appropriate attention, is more linear and
consecutive.

83 Rahouti, et al., Human behaviour during a healthcare facility evacuation drills: Investigation of pre-evacuation and

travel phases (Safety Science, 129, 2020).

84 BSI, PD 79474-6: 2019 Application of fire safety engineering principles to fire safety design of buildings & Part 6:
Human factors: Life safety strategies 8 Occupant evacuation, behaviour and condition (Sub-system 6) (BSI, 2019).
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Figure 33: From PD 7974-6 , 2019 : Figure 1 - Simplified schematic of processes involved in escape time
compared to available safe escape time.

11.8.10.
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In other areas of research, looking at the effectiveness of fire prevention, Coty, et al., 8
suggests that fthe presence of social support networkso influenced the perceived fire risk,

referring to the comments from many of their participants saying that fi i f not
family churchme mber s], | do not

Connell, 201488, provided further commentary stating that:

fAdditionally, considerable efforts had been invested by family, health and community
workers into preventing these elderly persons becoming involved in fires. However, this
was largely limited to preventing the actual fire, with comparatively fewer preparations
being made to address how the elderly person would actually escape in the event of a
fireé

A somewhat surprising observation was with regard to the types of people who detected
the fire risk; this varied from close relatives and neighbours to occasional visitors to the
household, e.g. health and social care workers, community workers such as meals-on-
wheels and even postal workers or delivery personsé

Although risk was frequently acknowledged, many of those who had concerns about the
safety of an elderly person were unable to take pro-active measures to address the risk.
Some were unsure how to go about addressing the risk or felt that they did not want to
offend the elderly person and it was not their place to intervene. Others did attempt to
intervene, but the fatality was reluctant to adopt fire safety measures. According to
relatives and associates, this was often underpinned by the at-risk person's concern that
their independence would be undermined or, that by accepting help, they were admitting
that they were unable to care for themselveso .

85 Coty, etal., Ho me
86 Harpur, et al., An Investigation into the Circumstances Surrounding Elderly Dwelling Fire Fatalities and the Barriers to

yre safety beliefs and pr a(Geriatric Blgsing, 801%).0 me s

Implementing Fire Safety Strategies among this Group. Fire Safety Science-Proceedings Of The Eleventh International
Symposium, (pp. 1144-1159). (Ulster University, 2014).
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11.8.11. Other research by Runefors, et al.,®” highlights the importance of acknowledgingt he di er ence
ine ectiveness of di erent me,asddor peaple fiviogalomkeior er ent
not does imply causality but only correlation. It was citing an example where men aged
bet ween 50 ateds i8y4n ibyecnaenyttl y maant&urnifure than other groupse s i st
(more than double that of any other group). Thi s i s stated to be |ikely ¢
where it can be hypothesised that men have a higher tendency to sleep (and smoke) on the
sofa compared to in bed.

11.9. Findings of the Review of Quantified and Qualitative Research on Residential Fires and
Older Persons

11.9.1. The review has highlighted research which indicates the following risk factors, as an influence
on the risk of harm from fire for an older person:
1 Age related impairments, disability or underlying health problems
1 Gender
1 Living alone and the presence of staff, and social support networks
1 Whether the residency is a closed or open building system together with the allocated
resources
1 Social and economic factors
9 Life style choices
1 Prevention activities

11.9.2. Some of those factors can be directly ratified to reduce the risk of harm from fire for an older
person and some not so directly.

11.9.3. Different techniques would be needed to identify and evaluate the influence of those factors
in dwellings (open building system) and part care facility (closed building system). This could
result in the comparison of the influence of those risk factor types of system be to complex
and detailed. Currently there is no research to which makes that harmonised comparison.

11.9.4. However, the research does draw some firm conclusions:

Arhroughout the literature, it is clear that the risks associated with older adults are complex
and characterised by many interlinking factorsoCassidy, et al.,28.

Harpur, et al., also stated that:

fimplementing community fire safety strategies for the elderly is deeply complex as
there are many variations, combinations and intensities of risk factors to overcome;o

11.9.5. Specialised housing typologies may present a combination of closed and open building
characteristics. There is no published research which discusses or seeks to explain the risk
factors for older persons in specialised housing typologies.

11.9.6. While this section referenced numerous research papers that offered valuable insights into
relevant aspects of the discussion, no research was identified that specifically examined the
role of passive fire safety measures in fire safety design or provided evidence of their
effectiveness in reducing the risk of harm from fire for older persons in properties aligned with
specialised housing typologies.

11.9.7. In conclusion, the Review of Quantified and Qualitative Research on Residential Fires and
Older Persons has been unable to identify any evidence regarding the effectiveness of fire
safety measures within specialised housing typologies designed in accordance with the
requirements of the Building Regulations 2010 and current ADB (Approved Document B)

guidance.
87 Runefors,etal., The e ectiveness of speciyc yre prevenEFireSaetymeasures for
Journal 91, 1044-1050 (Lund University, 2017).
88 Cassidy, et al., The older adult: Associated fire risks and current challenges for the development of future fire safety

intervention strategies. Interflam 2019: Human Behavior in Fire. (Ulster University, 2020).
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11.9.8. The absence of evidence does not prove that fire safety measure in specialised housing
typologies are, or are not, effective. There is no available evidence at the current moment to
support or confirm one conclusion over the other.

11.9.9. This absence highlights the need for further investigation or exploration to obtain more
evidence before reaching a definitive judgment.

11.10. Review of UK Fire Statistics

This has four Areas of Investigation in relation to Relevant Property Types (see section
11.4.9).

11.10.1. Investigation Area 1: Is there any statistical correlation that would indicate that fire spread
is more extensive in Relevant Dwelling Types with one or more older occupants, then
Relevant Property Types

11.10.2. Investigation Area2: | s t here any statistical indication th;:
typesd6 have been rescued more times when compar ec
particular in relation to Relevant Dwelling Types and Relevant Property Types.

11.10.3. Investigation Area 3: Is there any statistical indication that the presence of a working fire
alarm system correlates to a decrease in the recorded number of fire-related casualties or
fatalities in older occupancy age groups in Relevant Dwelling Types and Relevant Property
Types.

11.10.4. Investigation Area 4: |s there any statistical indication that older occupancy types in
Relevant Dwelling Types and Relevant Property Types have attempted an evacuation which
has resulted in having to be rescued by fire service personnel.

11.10.5. This Review utilises statistical regression analysis to examine the impact and relationship
between dependent variables and independent variables of fire and rescue incident
statistics. These statistics are derived from incident level datasets obtained from the fire and
rescue service's Incident Recording System (IRS). The IRS collects pre-defined information
on each incident attended, by Fire and Rescue Services. The incident data is published by
the Home Office.

11.10.6. Investigation Area 1 : Is there any statistical correlation that would indicate that fire
spread is more extensive in Relevant Dwelling Types with one or more older
occupants, then Relevant Property Types

11.10.7. This Area of Investigation returns to the terms Relevant Property Type and Relevant
Dwelling Type previously discussed. Table 4 (Parts a, b, c, d) sets out the extent of internal
fire damage within Relevant Property Types and Relevant Dwelling Types as a function of
age of the occupants over as set out by data from three yearly periods

11.10.8. The fire damage date field was selected to provide an indication of internal spread of smoke,
not just the area of burning. This is judged to present the area in which could be considered
hazardous.

11.10.9. The review of extent of fire damage could provide preliminary indication of performance that
the following statements of intention form ADB.

11.10.10.There are sufficient means for giving early warning of fire to people in the building.

1 Where necessary, escape routes are sufficiently protected from the effects of fire and
smoke

1 There are appropriate provisions to limit the ingress of smoke to the escape routes, or
to restrict the spread of fire and remove smoke.

1 The building fabric should make a limited contribution to fire growth, including a low rate
of heat release.

1 Compartmentation of buildings by fire resisting construction elements.
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Protection of openings in fire-separating elements to maintain continuity of the fire
separation.

Inhibition of the unseen spread of fire and smoke in cavities, in order to reduce the risk
of structural failure and spread of fire and smoke, where they pose a threat to the safety
of people in and around the building.
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Table 4a: Extent of fire damage for Relevant Property Types as a function of the age of the occupancy

Relevant Propert 2020/21 2014/15 2010/11
Tvpe perty Data Field Value Data Field Value Data Field value
yp definition definition definition
= 0 = 0 = 0
Sheltered Housing - O 5 #& No Dam 95% O5 A& No Dam 97.5% O 5 #& No Dam 97.5%
L 6-10 m? 3.5% 6-10 m? 206 11-20 m? 1.5%
O 5 #& No Dam 92.5% O 5 #& No Dam 96% O 5 #& No Dam 96%
Nursing Care Home
6-10 m2 4% 6-10 m2 2% 6-10 m2 2%
O 5 #1& No Dam 97.5% O 5 #& No Dam 96.5% O 5 #& No Dam 97.5%
Retirement Home
6-10 m2 1% 6-10 m2 1% 6-10 m2 1.5%
Table 4b: Extent of fire damage for Bungalows as a function of the age of the occupancy
2020/21 2014/15 2010/11
Bungalows : : :
Datg F.'eld Value Da“?‘ F.'eld Value Data Field definition Da‘?‘ F.'eld
definition definition definition
O5m2 & N 88.5% O5m2 & N 81.5% O5m2 & No 81%
All occupancy types
6-10 m2 8% 6-10 m2 7.5% 6-10 m2 7%
= 0 = 0 = 0
Lone person over O5m2 & N 87% O5m2 & N 87.5% O5m2 & No 86%
PEMENEID EgE 6-10 m2 6% 6-10 m2 5% 6-10 m2 6%
Coupleoneormore | O5m2 & N 76% O5m2 & N 73.5% O5m2 & No 82.5%
over pensionable 6-10 m2
age, no child 6-10 m? 12% 12% 6-10 m? 6%

Table 4c: Extent of fire damage for Purpose Built Low Rise (1-3) Flat/Maisonette as a function of the age of the occupancy
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Purpose Built Low 2020/21 2014/15 2010/11
Rise (173) . o Data Field ; it
Flat/Maisonette Data Field definition Value definition Value Data Field definition Value
O 5 #& No Dam 88.5% O 5 #& No Dam 89% O 5 #& No Dam 89.5%
All occupancy types
6-10 m2 5.5% 6-10 m? 5.5% 6-10 m? 6%
O 5 #& No Dam 92.5% O 5 #& No Dam 93.5% O 5 #& No Dam 93.5%
Lone person over
pensionable age 6-10 m? 4.5% 6-10 m? 3% 6-10 m? 3%
Couple one or more | O5 #& No Dam 84% O5 & No Dam 96% O 5 #& No Dam 94.5%
over pensionable > . = . E .
age, no child 6-10 m 10% 11-20 m 2% 6-10m 2.5%
Table 4d: Extent of fire damage for Other Dwelling Types as a function of the age of the occupancy
. 2020/21 2014/15 2010/11 2010/11
Other Dwelling Val Saia Field
. . alue ata Fie . —_
Types Data Field definition definition Value Data Field definition Value
O 5 #r& No Dam 94.5% OS5 #r& No 95% O 5 #& No Dam 95.5%
All occupancy Dam
types 6-10 m? 3% 6-10 m? 3% 6-10 m? 2%
O'5 #r& No Dam 95.5% = 5sz\‘1 No 96% O'5 #& No Dam 96.5%
Lone person over
AR 6-10 m2 3% 6-10 m2 2.5% 6-10 m2 2.5%
Couple one or O 5 #& No Dam 93% ) SD?;r&n he 96% O 5 #r& No Dam 96%
more over
pensionable age, i 2 0 ) 2 0 i 2 0
no child 51-100 m 3% 6-10 m 3% 6-10 m 2%
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11.11.2.

11.11.3.

11.11.4.

11.115.

11.11.6.

11.11.7.

11.11.8.

11.11.9.
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Investigation Area 1: Findings

These findings are based on the data set out in Table 4a, 4b 4c, 4d in relation to Relevant
Property Types (see section 11.4.9).

In all Relevant Property Type and Relevant Dwelling Type over the three financial year periods
the significant majority of fires cause do damage6or @amage which was limited to 5m26 This is
broadly consistent with recent data from the Home Office, 20198° that stated in 2018/19, nearly
one third (30%) of [all] dwelling fires had no fire damage, in just under a third (32%) the damage
was limited to the item first ignited and a quarter (25%) the damage was limited to the room of
origin. The remaining 18% of all dwelling fires could not be characterised by those classifications.

In the Home Office's fire statistics, the term "no fire damage" refers to incidents where a fire
occurred but did not cause any damage to property, structures, or contents. This classification
indicates that the fire was either contained promptly or did not develop to a stage where it inflicted
physical damage. It's important to note that while there may be no fire damage, other forms of
impact, such as smoke or heat damage, could still be present

It can be seen from Table 4a, that Retirement Homes across all years have the largest average
percentage of fires that caused do damageo6or @amage which is limited to 5m26at 97.1%.

It can be seen from Table 4b, Bungalows (Couple one or more over pensionable age, no child)
demonstrate on average, across all years, the lowest percentage of fires that cause do damaged
or @amage which is limited to 5m26at 77.2%.

Bungalows (all occupancy types) record on average across all years the lowest percentage of
fires that cause ®o damage6or damage which is limited to 5m26within the Relevant Dwelling
Types at 84%.

On average for all the list financial years, the percentage of fires that cause do damagedor
@amage which is limited to 5m20 is greatest for the Relevant Property Type properties.
Nursing/care homes, which are likely to be staffed properties, and could be considered similar to
Houses with Care or Care home specialised housing typologies, comparatively has the lowest
percentage within the Relevant Property Type grouping at 94.6%. This is a value comparable
with the Other Dwelling Type at 95%. It is reasonable to expect that Relevant Property Type
would record a lesser amount of fire damage due to being closed building system type properties.

Within the Relevant Dwelling Types with couples and lone persons over pensionable age, in
purpose built low rise (1-3) Flat/Maisonette (Tables 4b and c) indicate a distinct decrease in the
percentage of fires that cause no damage or damage which is limited to 5m2.

Notwithstanding the above, within Relevant Dwelling Types, there is no clear or significant
difference in the percentage of fires that cause o damageo6or @amage, which is limited to 5m26
between older occupancy types.

There is no clear or significant difference in the extent of fire damage within Relevant Property
Types.

11.11.10.Generally, from 2010/11 to 2020/21, excluding Bungalows, there has been a slight reduction of

percentage of fires that cause o damagedor @amage which is limited to 5m26

11.11.11.Noting the fact that the Care Home specialised housing typology having been removed from

further consideration. At this time there is no clear indication that there is significant difference of
extent of fire damage across Relevant Property Type and Relevant Dwelling Type properties.

11.11.12. Therefore, from this review of UK Statistics there is no indication that the intention of the guidance

as set out in ADB is resulting in buildings where an increase in fire damage is evident

89 HM Government, Detailed analysis of fires attended by fire and rescue services, England, April 2018 to March 2019 (Home
Office, 2019).
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11.12.2.

11.12.3.

11.12.4.

11.13

11.131

11.13.2
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Il nvestigation Area 2: Il s there any statistical

n

typesd6 have been rescued more times when compar e

particular in relation to Relevant Dwelling Types and Relevant Property Types.

This data item was selected to test the hypothesis that if there is an increase in the occurrence of
rescues for older occupancy types in relevant Dwelling Types that may indicate a possible failure
in fire strategies to provide an appropriate means of escape as set out in Regulation B1.

This data cannot provide information on:
1  The actions and intentions of persons during the fire event,
1  The fire ignition events or fire development,
1  The effect of any latent building defects that would cause passive fire measures not to
perform as intended, or
1  The fire safety management policies and procedures that may have been in place.

If the statistics indicate there is an increase in occurrence of rescues for older occupancy types
in relevant Dwelling Types, this may highlight an area for further research into any possible
correlation and causation.

The Casualties in fires dataset set cannot be directly transferred to the data in the Dwelling Fires
dataset and the other building fires dataset. For example, Age of Victim field from the Casualties
in fires dataset can only be compared with Occupant Type data field from the Dwelling Fires
dataset. There is no Age of Victim data set in the Dwelling Fires dataset. A direct comparison
cannot be made

Children (from under 1 year old to 16 years old), Adults (17 years old to 64) and Older Persons
(65 years old and over) will be used. The data for children is used to present another vulnerable
occupancy for comparison. The Adult data set is used to act a baseline, for residents that would
not have age related impairments or disadvantages.

Investigation Area 2: Findings

It can be seen in Figure 33, Figure 34 and Figure 35 that the proportion of rescues of persons,
from accidental dwelling fires over 80 years old and between 65-79 years old has increased
over the 10-year time period.

In the financial year 2020/2021 the percentage of the rescue of adults over 65 years by fire
service personnel accounted for 34.36% compared to the percentage proportion of the rescue
by fire service personnel of children of all ages (another risk group) at 6.42%. Discounting the

6Unspecifiedd group, the percent agpersqnmeloopadults i o n

between the ages of 17-64 account for 47.12%.
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Figure 34: The number of accidental dwelling fires by the age of rescued victims, 2010/11
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Figure 35 : The count of accidental dwelling fires by the age of rescued victims, 2014/15
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Figure 36: The count of accidental dwelling fires by the age of rescued victims, 2020/21

11.13.3 The trends indicated in the above Figures shows that while over the time period the there is a
decreasing percentage proportion of rescues for all persons under the age of 65, with the most
significant reduction in Children, for adults over 65, there is an increase in the percentage
proportion of rescues. This can be seen visually in the moving dark green and red slices in Figure
34, Figure 35 and Figure 35.

Table 5: Percentage difference within different financial years of percentage proportion of rescue by fire service
personnel in relation to age of victim in accidental dwelling fires

Financial | Percentage of Percentage of Percentage of Percentage of
year Rescued Rescued Rescued total accidental
victims that victims that victims that fires where the
were Children were Adults were Older occupancy was
(0-16 years) (17-64 years) Persons over the
(65 and over) pensionable
age
2010/2011 | 11.98% 59.4% 28.68%
21.68%
2014/2015 | 927% | C22.6% | 50.54% | C17.5% | 33.22% | g 15.8% a 3%
22.34%
2020/2021 | 6.42%. | C44.4% | 47.12%. | C7.2% | 34.36% | a 3.4% a 0.5%
22.46%

11.13.4 As previously stated direct comparison between the victim age and occupancy type. However
purely for indicative purposes it can be seen that that percentage difference between the three-
year periods for the percentage of total accidental fires where the occupancy were the occupants
were over the pensionable age is less that the percentage difference of percentage of Rescued
victims that were Older Persons (65 and over) in the same year ranges.

11.13.5 As there has not been any significant changes in the guidance for Functional Requirement B1,

B2 and B3 this may indicate that there are influences that are not yet identified. This area may
benefit from further investigation.
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11.13.6 The findings from the statistical Review can be contextualised research by Runefors, et al.,*°that

11.14

11141

11.14.2

11.14.3

11.144

11.14.5

11.14.6

11.14.7

11.14.8

11.14.9

studied the incident report database, both maintained by the Swedish Civil Contingency Agency
which

findicated that fewer than half of their victims [older adults, 65+] (39%) evacuated independently
and many rely on evacuation assisted by neighbours (18%), first-responders (27%) or
homecare personnel (8%)0 .

The report also concluded that "Living in urban areas was found to increase the odds of survival.
Based on the results from the analysis of evacuation, this is likely due to a combination of
proximity to neighbours and a short response time".

Investigation Area 3 : Is there any statistical indication that the presence of a working fire
alarm system correlates to a decrease in the recorded number of fire -related casualties or
fatalities in older occupancy age groups in Relevant Dwelling Types and Relevant
Property Typ es.

The inclusion of a working fire alarm in this Review was chosen to examine if there is a
relationship between the presence of a functioning fire alarm and the rate of occurrence of fire-
related fatalities or casualties within the Older Person age groups. The inference being that those
fires with a fire alarm that performed as intended would result in a lower occurrence of fire related
fatalities or casualties.

The review used the dwelling fires and the other building fires data sets with particular attention
to Dhd Al arm Sy s tR8 QuesligneTo antalde? dneaningful comparison with the
Relevant Property Types all occupancy types were included as well as the occupancy types that
include one or more older resident. Due to the data size and ease of presentation a single year
period (2020/2021) was chosen.

The response to the IRS Question ®id Alarm System Operate?6hasthef i el ds GO0 No o,
not raise the alarmé and 6Yes and raised the alar

I f the O6Nod or O6Yes but did not raise the alar mb
entry for the reasons for the goor outcomeso

An analysisofther easons for a 6poor outcomed (I RS Questio
For this investigation, I RS responses of O6Nobd or
classified as fAthe fire alarm system did not per f
Tabl e 6. However, a response of diYeesndtt hreaiad ear tmh &
does not necessarily indicate a system fault. It reflects cases where the fire was identified by
other means before the alarm actuated, for example, where a person observed the fire directly.

It is recognised that a fire alarm, whether providing an audible or visual cue to the presence of a
fire, it may not be the sole factor that prompts an occupantd gsesponse. Other cues, such as the
observation of smoke (fire cues) or hearing individuals shouting (people cues), may serve as the
primary or initial stimulus for action or movement. Furthermore, the type and intensity of cues
can vary, and their correct interpretation may depend on individual circumstances. Older
individuals may require multiple cues, additional information, or support with decision-making to
initiate an appropriate response.

Just because a fire alarm system was present and 6 r ai s e d tdoes noa heeessarily
indicate that was how residents were alerted of the fire.

Therefore, the f oot that natf idees oelecdessasly mehratmem
system was defective or ineffective.
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Runefors, et al., Factors contributing to survival and evacuation in residential fires involving older adults in Sweden. Fire

Safety Journal 122. (Lund University, 2021).
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11.15 Investigation Area 3 Findings

11.15.1 Below is a table which sets out the percentages of fires that recorded a casualty or fatality in
relation to whether the buildingés fire alarm per
other building and dwelling fire datasets

Table 6: Percentage of fire that recorded a fire-related casualty as afunctionofwh et her t he buil dingés fi
as intended.
Relevant Dwelling Type and Percentage of fires that Percentage of fires that did
Relevant Property Type. did record a casualty or record a casualty or fatality
fatality and the fire alarm and fire alarm systems did
did performed as intended | not perform as intended
Shelte_:red Housing - not self- 7506 4.5%
contained
Nursing Care Home 9.2% 1%
Retirement Home 10.7% 12.1%
Bungalow 20.9% 15.1%
Other Dwelling Types 16.9% 18.4%
Purpose Built Low Rise (1-3) & &
Flat/Maisonette 16% 20.8%

11.15.2 From Table 6, it can be observed that for Bungalows with an older population, 20.9% of fires
resulted in a casualty or fatality when the fire alarm ¢performed as intendedd compared to 15.1%
when no alarm was present or the alarm did not function as intended. This difference is only
marginally statistically significant (P-value = 0.050), and is not strongly conclusive or draw any
firm conclusion.

11.15.3 A statistically significant difference (P-value = 0.033) was recorded in Nursing Care Homes. The
data indicates that only 1% of fires where the fire alarm systems did not perform as intended
resulted in a casualty, compared to 9.2% of fires where the fire alarm @perated as intended6

11.15.4 These counterintuitive results suggest that factors not yet identified beyond alarm activation, such
as fire prevention strategies, staff intervention, alternative fire cues, or evacuation procedures,
may play a more decisive role in determining fire-related outcomes particularly in Nursing Care
Homes and Bungalows. This is consistent with the Section 11.9 Findings of the Review of
Quantified and Qualitative Research on Residential Fires and Older Persons discussed above.

11.15.5 Analysis of Table 6 indicates that the presence of a working fire alarm system does not
consistently correlate with a reduction in fire-related casualties or fatalities across the dwelling
types considered. In fact, in Nursing Care Homes and Bungalows, the proportion of fires resulting
in casualties was higher where alarms operated as intended. This suggests that casualty
outcomes are strongly influenced by other factors, including the characteristics and vulnerabilities
of occupants, as well as management and evacuation arrangements, rather than by alarm
operation alone.

11.15.6 Apart from Nursing Care Homes and Bungalows, there appears to be no statistically significant
evidence that the presence of a working fire alarm system correlates with a significant decrease
in recorded fire-related casualties or fatalities in older occupancy types across the Relevant
Dwelling Types and other building Relevant Property Types.
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This preliminary review cannot demonstrate that for Sheltered Housing, excluding Nursing Care
Homes and Bungal ows, there is a firm conclu
directly relates to fewer fire related fatalities or casualties.

This preliminary findingmayi ndi cate qual i fi epPlsondusionthaite A Ho

fBy combining IRS and English Housing Survey data, Home Office statisticians have
calculated that you are around nine times more likely to die in a fire if you do not have a
wor king smoke alarm in your home. 0

This is a matter which would benefit from further investigation and discussion. The discussion
should also determine with the benefit of more a larger data field whether these results are
significantly relevant.

11.15.10 For Retirement Homes, Purpose Built Low Rise (1-3) Flat/Maisonette and Other Dwelling Types

there was a higher percentage of fire related casualty or fatality in accidental fires in which the
fire alarm did not perform as intended.

11.15.11 This would indicate that indicate that a working fire alarm system may have contributed to the

11.16

11.16.1

11.16.2

11.16.3

11.16.4

11.16.5

11.16.6

reduction of accidental fires that result in a fire related fatality or casualty.

Investigation Area 4 : Is there any statistical indication that older occupancy types in
Relevant Dwelling Types and Relevant Property Types have attempted an evacuation
which has resulted in having to be rescued by fire service personnel.

This review used the Key Influencers visual in Power Bl. The Key Influencers visual is a Power
Bi feature that helps identify the factors that have the most significant impact on a particular
outcome. It uses machine learning algorithms to analyse the relationships between different
variables and determine which factors have the most influence on a selected metric. This visual
is particularly useful for exploring patterns, discovering insights, and understanding the factors
that drive specific outcomes or metrics within a dataset.

This Area of Investigation could provide preliminary indication of performance that the following
statements of intention form ADB.

1  There are sufficient means for giving early warning of fire to people in the building.

1  Where necessary, escape routes are sufficiently protected from the effects of fire and
smoke

1  There are appropriate provisions to limit the ingress of smoke to the escape routes, or to
restrict the spread of fire and remove smoke.

Review used the Casualty in fires and fire-related fatalities dataset, to determine which factors
affect the location of older victims and compare those factors to determine the relative importance
of these factors.
This review will compare

I  The location of the fire start,

1  The location of the victim start,

1  Location of victim found.

The main grouping of locations are

1 Inthe room or compartment of fire origin and
1  other room or compartment than the fire of origin.

The type of injury will also be used as a factor, those victims that are:

1 Recorded as being overcome by gas, smoke or toxic fumes; asphyxiation or other
breathing difficulties assumed occupants to have no direct contact (burning clothing or bed
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HM Government, Detailed analysis of fires attended by fire and rescue services, England, April 2021 to March 2022

(Home Office, 2022).
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11.17

11171

11.17.2

11.17.3

11.17.4

11.17.5

11.17.6

11.17.7

11.17.8

11.17.9
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sheets) with the fire, either as a contribution to an ignition event or as part of pre-movement
activities, for example attempting to fight the fire; or

1 Recorded as severe or slight burns and a combination of burns and being overcome by
gas/smoke are assumed to have had direct contact with the fire either as a contribution to
an ignition event or as part of pre-movement activities.

This review will be made without reference to Specialised housing Typologies due to the data
anonymisation process of sensitive data previously discussed.

Investigation Area 4, Findings
The Review from Power Bi indicated that for older persons:

For a fire in a Dwelling when a casualtyé starting location is the same compartment as the fire
origin they were 6.5 times more likely to be found in the same location and suffering from
breathing injuries (44% compared to the average distribution of 16.5% for non-older persons).
This is the same for casualties suffering from burns but at a lower likelihood at 3.72 times at
46.3% when compared to the average of 30.2%, for non-older persons.

This may indicate that an older person was significantly less likely to be effective in being able to
reach a place of relative safety than a person who was not considered an older person.

For a fire in a Dwelling when a casualty starting location was not the same compartment as the
fire origin in a dwelling they are 1.63 times more likely to be found in a different location to the
fire and suffering from burn injuries (82% from an average distribution of 64% for non-older
persons). This is the same for casualties suffering from breathing but at a lower likelihood at 1.64
times at 89% when compared to the average of 78.3% for non-older persons).

This may indicate that when a fire started in another room an older person was slightly more
likely to interact with the fire and sustained burns, but were able to leave the compartment with
the fire.

For a fire in a Dwelling when a fire starts in a living room an older casualty was more likely to be
found in the same compartment, i.e. they have not moved from the compartment. When those
injures are breathing injuries, 1.8 times more likely to be an older person (43.5 % of casualties
from an average distribution of 26.9% for non-older persons). When the recorded injury are burns
the likelihood is reduced to 1.42 times at 58% of casualties (from an average distribution of 46.2%
for non-older persons).

When the fire starts in a kitchen the older casualty is slightly more likely to be found in a different
compartment. When those injures are breathing injuries older persons are 1.08 times more likely
at 73.7 % of casualties (from an average distribution of 71.4% for non-older persons), this is the
case for older casualties with burns but with a higher likelihood at 1.24 times at 57.8% of
casualties (from an average distribution of 51.8% for non-older persons).

This indicates that when the fire was in the living room or kitchen, but the casualty was in another
compartment, they were less likely to be able to leave their compartment. This may indicate that
older persons were less likely to sense, and understand fire cues or participate in effective
decision making or making proactive actions to move themselves to safety.

When an older fire fatality victim was in the same compartment at the fire when the fire started,
they were 10.1 times at 78.4% more likely to be found in that same compartment when the cause
of death was being overcome by smoke (from an average distribution of 44.1% for non-older
persons).

This may indicate that older persons were less likely to sense, and understand early fire cues or
participate in effective decision making or making proactive actions to move themselves to safety.
It can also indicate a physically inability to be move effectively towards the exit of the
compartment during a hazardous scenario.

11.17.10 When an older fire fatality victim was did not start in the same compartment as the fire, when the

fire started, they were 2.87 times at 94.5% more likely to be found in a compartment that does
not contain the fire when the cause of death was being overcome by smoke (from an average
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distribution of 32.9% for non-older persons) and 4.73 times more likely at 84.62% when they
succumb to burns (from an average distribution of 17.89% for non-older persons).

11.17.11 This illustrates a complex set of pre-movement activities, that could indicate an unsuccessful

11.18

11.19

11.20

11.20.1

11.20.2

11.20.3

11.20.4

contact with the fire (indicated by the burns) and resulting unsuccessful evacuation.
Overall Conclusion
There were two Objective 2 tasks set out by,

1 Further research specialised housing types, generating information on risk across
building typologies.

1 Review the effectiveness of different strategy options to address the established risks
(see paragraph 11.1).

This subsequently resulted in the following Objectives.

1. To identify and evaluate the available evidence regarding the effectiveness of fire safety
measures within specialised housing typologies designed in accordance with the
requirements of the Building Regulations 2010 and current ADB (Approved Document B)
guidance.

2. To compare and evaluate the available evidence on the effectiveness of ADB guidance
specialised housing typologies in relation to the guidance given to residential non-
specialised housing typologies.

3. Ifthere is a difference in the measured effectiveness of ADB guidance:
9 Identify the potential cause for the difference
1 Discuss whether the differences between the typologies could still result in buildings that
are compliant with the Building Regulations 2010
9 Identify design opportunities that could be considered which have the potential to
minimise the difference

The research adopted the following two methodologies: Review of Quantified and Qualitative
Research on Residential Fires and Older Persons, and Review of UK Fire Statistics

The Review of Quantified Research on Residential Fires and Older Persons involved the
extension to the previous literature review to summarise further the existing knowledge on the
statistics related to the fire risks for older persons. They also provided an additional overview to
illustrate the broader research landscape and its potential contributions to future research
advancement.

The Review of UK Fire Statistics had four Areas of Investigation:
1 Investigation Area 1: Is there any statistical correlation that would indicate that fire spread

is more extensive in Relevant Dwelling Types with one or more older occupants, then
Relevant Property Types

1 Investigation Area2: | s there any statistical indi cat

typesd6 have been rescued more times when
particular in relation to Relevant Dwelling Types and Relevant Property Types.

1 Investigation Area 3: Is there any statistical indication that the presence of a working fire
alarm system correlates to a decrease in the recorded number of fire-related casualties or
fatalities in older occupancy age groups in Relevant Dwelling Types and Relevant Property
Types.

1 Investigation Area 4. Is there any statistical indication that older occupancy types in
Relevant Dwelling Types and Relevant Property Types have attempted an evacuation which
has resulted in having to be rescued by fire service personnel.

The Review of Quantified and Qualitative Research on Residential Fires and Older Persons
concluded that there is no evidence was currently found directly regarding the effectiveness of
fire safety measures in specialized housing typologies designed in accordance with the Building
Regulations 2010 and current ADB guidance. The absence of evidence neither confirms nor
disproves the effectiveness of fire safety measures in specialized housing typologies. It simply

indicates a lack of available evidence at this time to support or favour one conclusion over
86
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another. This absence emphasizes the importance of conducting further investigation or
exploration to gather additional evidence before making a conclusive judgment.

11.20.5 A summary of our findings of the UK Fire Statistics four Areas of Investigation

11.20.6 Investigation Area 1: No evidence was found indicating an escalation in fire damage resulting
from the prescribed building design guidance outlined in ADB. Therefore, it suggests that the
current guidance does not appear to be significantly contributing to an increase in fire-related
incidents.

11.20.7 Investigation Area 2: Within the described time periods, an observable rise in the proportion of
rescues involving individuals aged over 80 and those between 65-79 years old was noted.
Interestingly, the percentage difference between three-year periods for total accidental fires
involving occupants over the pensionable age was smaller compared to the percentage
difference for rescued victims within the same age groups. This implies that while there may be
an increase in the number of rescues, the overall incidents of fires involving older individuals
remains relatively stable.

11.20.8 Investigation Area 3: Analysis of Sheltered Housing, Nursing Care Homes, and Bungalows

identified a counterintuitive pattern. Il ncidents
fire alarm showed a higher proportion of fire-related casualties or fatalities than those where
occupants were alerted by other means, such as smoke, flames, neighbours, or staff intervention.
This finding does not imply that alarms are ineffective; rather, it highlights that casualty outcomes
in these settings are strongly influenced by other factors, including the vulnerability of occupants,
staffing levels, and evacuation procedures. It underlines the complexity of fire incident dynamics
in older occupancy groups, where multiple interacting factors beyond alarm operation can shape
outcomes.

11.20.9 Investigation Area 4: In the context of fire incidents involving older individuals, distinct challenges
were observed. The review indicated that an older person was significantly less likely to be
effective in being able to reach a place of relative safety, than a person who was not considered
an older person. This may indicate that older individuals may face difficulties in perceiving early
fire cues, making effective decisions, and taking proactive actions for self-evacuation. Physical
limitations may also contribute to a diminished ability to swiftly navigate towards an exit. These
findings highlight the complexity of pre-movement activities supporting the conclusion that
reducing exposure to fire hazards for older persons is a profoundly complex issue intrinsically
linked to the individual ds ri sk f ac¢€fiteevestsaachd un me
interventions.

11.20.10 There was no evidence that would lead to the conclusion that there is difference between the
intention or guidance between specialised housing typologies and other buildings that would
indicate a measure of effectiveness of ADB guidance.

11.20.11 The following areas of further research have been identified:

1 Investigation of protective action decisioni making process undertaken by older persons and
the influence of other persons in that process.

1 Review of the effectiveness of automatic fire alarm and warning systems and other warning
systems in the decision-making process in older persons in relation to Specialist Housing
fire scenarios.

1 Investigation of whether the characteristics of the internal layout of dwellings could increase
the probability that an older person would be able to move into an area of relative safety.
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12  Objective 2 : Instruction 2

12.1. Instruction 2

Under Objective 2 of the research DLUHC directed the following further research to be
considered:

Research the benefit of protected storage for mobility scooters.
12.2. Methodology

12.2.1. From the Objective 1 research (Figure 37) it was seen that typologies 1 and 2 were more likely to
have mobility scooter storage provided compared to other typologies and the majority of these
have been built since 2010 (Figure 38). As such typologies 1 and 2 were targeted for this
instruction.

MOBILITY SCOOTER STORAGE
50
MOBILITY SCOOTER STORAGE

Mobility scooters are more likely to be
used in Retirement Housing and Housing
with Care facilities due to the age of the
residents and their level of independence.
Supported housing residents are generally
too young and care home residents need
assistance with most tasks and therefore
don't go outside unassisted.

o
©

NO. OF RESPONSES

15
=}

-
©

| -
I

1 - Retirement Housing 2 - Housing with Care 3 - Supported Housing T1 4 - Supported Housing T2 5- Care Home
® Dedicated store room (internal) # In an external store room * In apartments/dwellings ® Outside ® Corridor ® Not used

Figure 37 Mobility Scooter Storage, Appendix 1 Quantitative Analysis, Page 125
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YEAR OF CONSTRUCTION

1800s I A PROFILE OF OUR SURVEY SAMPLE

Just under half of the developments covered in this

survey represent newer building stock from 2010
1900-1950 onwards, with the rest being a variety of ages dating

1960s

1970s

1980s

YEAR CONSTRUCTION COMPLETED

1990s

2000s

2010 onwards

from the 1800s to the 2000s,

5 10 15 20 25 30 35 40 45
No. of responses

1 - Retirement Housing ® 2 - Housing with Care @3 - Supported Housing T1 ® 4 - Supported Housing T2 @5 - Care Home

Figure 38 Year of construction, Appendix 1 Quantitative Analysis, Page 111

12.2.2. From the case study evidence already gathered in Objective 1, the following attributes were used
to inform instruction 2 of the Objective 2 portion of the research:

=A =4 =4 =4 -4 -4

Relevant typologies which have mobility scooters (i.e. typologies 1 & 2).
Location of the developments, including distances from local amenities.
Building arrangements e.g. multiple buildings versus single building.
Design differentiators such as atrium or vertical core circulation.
Position of mobility scooter store.

Building age.

12.2.3. Using these attributes, 5 buildings were selected. Each varied in terms of building design and

approach to the storage of mobility scooters. In general, they were considered to embody good
practice in order to provide a suitable research sample.

Building 4 was the only exception to this and was chosen as an example of external storage
for mobility scooters. It transpired, on visiting the building, that the store was actually a later

extension to a 19806s buil di ng e wdlherctHan beingcd os e d

standalone external store. An example of a standalone external store was therefore not
explored, as no examples were found through either the Objective 1 research or from
discussions with the Technical Steering Group.

12.2.4. A proforma for building visits was compiled which comprehensively covered the following

issues: -

What is the location, form, size and construction of the storage?

What are the access arrangements into the store and how do these operate in the
event of a fire alarm activation?

Consider physical aspects of the storage such as the security, lighting, finishes,
charging points, wall protection.

How many scooters can be stored and charged at any one time?

What is the fire performance of the enclosure including access door?

Are residents using the storage, and if so, is it being used in the manner it is intended?
Whatisther e s i dopimidn 6f$he storage?

What is the building ma n a g eiaw®@rsthe storage and its use?

f
f

E R =
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12.2.5. Building visits were then arranged to observe the storage in operation. Interviews with the building
manager and a resident user were carried out using the proforma to systematically gather data
for analysis.

12.2.6. The data collated from the building visits and review findings were analysed against that collected
during Objective 1 of the research to ascertain whether sufficiently robust quantitative data have
been compiled to support the findings.

12.2.7. The data from building visits was then analysed to establish the benefits dedicated storage
provides in terms of the following:

Economic benefits
Social benefits
Operational benefits
Health & Safety
Environmental benefits

= =4 —a 8 8

12.2.8. At the time of agreeing the methodology for the research for instruction 2, it was accepted that
there would be potential limitations to the data being collected which would need to be further
considered before drawing definitive conclusions. These limitations include:

9 Limited number of visits.

9 Buildings selected are not representative of the full spectrum of designs in UK building
stock.

1 Possible over emphasis on a particular viewpoint, such as from a resident or building
manager.

1 Limited number of resident responses.

12.3. The Growing Use of Mobility Scooters

12.3.1. An analysis of the impact of Mobility Scooters on their users®? in the UK showed that scooter use
is more common in people over 65 and it is estimated by ONS (2019) that from mid-2018 to 2043
the number of people aged 65 years and over will increase by 3.6 million which is a rise of 30%9%
concluded that sales in the UK at least were increasing 51 10% a year.

12.3.2. Barton also concluded that 54% of those who owned a mobility scooter also owned a wheelchair
and 27% owned more than one type of mobility scooter. An Australian study showed that visiting
shops was the most common use and that they were used 3 to 5 times a week.

12.3.3. The growing benefit/demand for scooter stores has been reflected in specialised housing
design guidance, evolving over many years including, but not exclusively:

1 The Guide to Abbeyfield Extra Care 1989% refersto6 wh e e Isd lba iers 6 .

1 The Abbeyfield Design Guide for remodelling and refurbishment 1999 described
Wheelchair storage including electric mobility buggies and scooters. It recommended:

06a |l ocked and ventilated store where Athese bug
least four double sockets located at 1000mm above finished floor level should be
provided. Such a store should ideally be accessible from both inside and outside the

building. Allow a space 1200 x 800mm foreachs c oot er . 6

94

92 Thoreau, The Impact of Mobility Scooters on their Users. Does their Usage Help or Hinder? A State of the Art Review.

Journal of Transport and Health (University College London, 2015).
93 Barton, et al., Mobility Scooters: A Market Study. (Research Institute for Consumer Affairs, 2014)
94 The Guide to Abbeyfield Extra Care, The Philosophy of Designing and Caring for the Frail Elderly (The Abbeyfield Society
& Salmon Speed Architects, 1989)
95 PRP Architects, Design Guide for the Remodelling and Refurbishment of Abbeyfield Houses (Housing LIN, 1999)
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1 The Abbeyfield Design guide for the development of new build accommodation for older
people 2001%describeda6 dedi cat ed store which shobul d incl.

1 Housing LIN Factsheet no 6, published in 2008°” recommended a 6 | a r -gharging e
store for electric buggies and scooters 25-30m26 .

1 The later LIN Fact sheet no 6, Design Principles for Extra Care, published 2020,
recommends 61 mobility scooter per 5 dwellings

1 The 2022 version of the Metric Handbook 7th Edition®8 in chapter 23 Housing for older
people, under communal facilities calls up a 6Mobil
scooter space per 5 dwellings.

Beyond such broader design guidance, more specific fire measures are recommended in the
following guides:

T In 2017 NFCC published Fire Safety in Specialised Housing which outlined the issues
around storage of mobility scooters, highlighting that storage within common escape
routes creates:

6potential that escape routes wil | plicedato me | mpa
significant risk in the event of a fire. Therefore, appropriate measures must be considered

within the fire risk assessment to address the risks posed by the storage and charging of
mobility®scooters. d

In addition to the NFCC guide, appendix 5 within this document provides further specific
guidance on different types of storage of mobility scooters and fire safety measures which
should be considered for their safe storage.

T I'n NFCCb6s 2018 Mobility Scooter GuiW¥Wance for R
detailed advice is provided which is aimed specifically at those who manage, advice or
enforce standards in residential buildings as well as those who undertake fire risk
assessments. This document reinforces the importance of appropriate management
regimes within buildings where mobility scooters are used. It is the widest ranging of all
documents where specific measures are recommended, which can clearly be seen from
Table 8 below.

12.3.4. Table 8 draws together the specific fire recommendations from these and other documents such
as BS9991101 and Home Officeg ui d a nc e dirfpurpose-bsilabioeks of flats0? . As noted
from Objective 1, these documents refer to detailed fire measures pertaining to scooter storage:

9 pPRP Architects, Design Guidance, for the development of new build accommodation for older people (Abbeyfield Society, 2001).
97 PRP Architects, Factsheet 6: Design Principles for Extra Care Housing (Housing LIN, 2008).
98 Buxton (Editor), Metric Handbook Planning and Design Data, seventh edition (Routledge, 2022).
99 National Fire Chiefs Council, Fire Safety in Specialised Housing, Page 129 (NFFC, 2017).
100 National Fire Chiefs Council, Mobility Scooter Guidance for Residential Buildings (NFFC, 2018).
101 Bs|, 9991:2015 Fire safety in the design, management and use of residential buildings 7 code of practice (incorporating
corrigendum No.1) (BSI, 2015).
102 M Government, Fire safety in purpose-built blocks of flats (under review by Home Office) (Home Office, 2011).
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Scooter
storage

Aspects described

Document

Features

Internal
enclosed

Fire rating

AFD

Management

External
location

B59591

chargers

¥es

30 minutes
minimum

!

!

Mobility
Scooter
Guidance for
Residential
Buildings
NFCC

chargers

res

60 minutes

yes

Mo charging at
night. Scooter
Insurance and
Maintenance
regime.

Must be min
6m away
from building.
Fire resisting
and securs
enclosure to
avioid arson.

Housing LIN
Technical brief
no 5 Fire
Safety in Extra
Care Housing

chargers

yes

‘local
application
misting to
buggy
charge’

f

Housing LIN
factsheet no &
Design
Principles  in
Extra Care

yes

Fire Safety in
Block of Flats,
LGA

chargers

ves

fire
separation’

12.3.5. The variation in scope and detail within the recommendations across these documents is notable
with the NFCC guide being the standout, covering all aspects whilst ADB vol 1 dwellings covers

12.3.

12.3.

12.3.

12.3.

12.4.

12.4.

12.4.2.

[ Dwellings

ADB Vol 1

none.

6. ADB vol 1 does not refer to scooter storage but it does describea é p | af specialfirehaz ar d 6
including storage space for fuel or other highly flammable substances and that such spaces should

be enclosed in 30minute fire rated REI minimum.

7. ADB vol 2 similarly categorizes stores as ancillary rooms requiring enclosure of 30-minute fire rated

REI minimum.

8. These aspects then informed the content of the proforma questionnaire produced for the building
visits and recorded in the associated Table 10: Visit Results, to determine to what extent these

different recommendations have been implemented and their effectiveness in practice.

9. ADM was reviewed and it sets out no requirements for scooter storage.

Building Visits

1. With assistance from the Technical Steering Group, a total of 5 buildings were chosen to
cover variation in the design approach to the developments and the types of storage

provided within them.

Table 9 below, summarises the different aspects which were used for selecting buildings for the
visits, for example building age and distance from local amenities.
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Table 8: Building selected for mobility scooter storage survey

Building s < A s
Building No. Location Typology o of No. of flats |arrangements/ design Rosition dispasitia f\p!)rox. Uikadee fr_o.m toeat
storeys % s of scooter store(s) building age amenities
differentiators
Five separate cores
. 3 no separate scooter
joined at ground floor
3 stores all accessed . ;
London with carpark below Sl R e 1/4 mile to village local
1 Borough of 1 7& part8 170 podium below garden. bl 2015 centre and train
3 i podium in the car park, g
Greenwich Includes 'Village Hall : station.
A . and accessed internally
for much wider village |~ r :
via residential cores.
masterplan.
Internal access only.
Single building Internal Indhvidual multiple 1/4 mile fleet Rd main
2 Hampshire 2 3 75 g 1 g | stores on each level of 2010 A———
auum building, next to lift slopping stee
core.
Main central scooter s 2
London store at ground floor, B0 Ste
3 Borough of 2 3&partsd 53 Singls bullang gl external entrance and 2019 supermarke_t, .100
atrium 7 = 054 yards from limited
Barnet internal into building
5 local parade of shops
atrium.
External scooter store
London Single building added by converting 1/2 mile to main
4 Borough of 1 3 58 standard, double-  |existing building 'porch’ 1980's shopping area, 400
Wandsworth banked corridor access| at base of emergency yards to local shops
staircase.
Separate village blocks
with single cores (4 | Store at ground floor 1/4 mile to small
. 140 (95 flats | no). 45 care beds plus | with external entrance parade of shops. Over
S Yorkshire 12 &S 2 45 care beds)| flatsin largest block | and internal access 2022 {phased) 1 m to main shopping
(no 1) with standard across village. centre.
corridor access.
12.4.3. Contact was made with the building management and dates were agreed for visits. All building

12.4.4.

12.4.5.

visits were led by PRP. For buildings 1, 3 & 4 a representative from the National Fire Chiefs
Council also attended. The manager provided a tour of the communal parts of the building and then
approached the scooter store to demonstrate the way a resident/fire brigade would access the
store. PRP then inspected the scooter store and completed the proforma, taking photographic
evidence. The manager was then asked questions prompted by the proforma as well as providing
further commentary from their own perspective.

Similarly, a resident was interviewed, prompted by the proforma questionnaire. In some
instances, a resident had previously been interviewed by the manager beforehand and their
feedback was given by the manager instead.

The proformas were filled out to record the information and feedback received from each visit in

detail. The high-level results were then pulled together in 10: Visit Results, see below, to allow a
broad comparison of the results across the buildings.
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12.5. Visit Results
Table 9: Visit Results
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Building . " Scooter capacity as L Fire brigade R . Internal | Firerated |Internal fire [AFD/suppres R Fully external R
Location |Size of ge m2|scooter Approx use Parking in flats Construction | Features/charging = Management commentary Resident commentary : Observations
No. per of flats access enclosed | enclosure door sion location
— Doors are not auto open, so residents have to open and
v close them which means getting on and off scooters
FD30 poes o
Store 1- 5no 20 regular uses. via redidential Blockwork, o5 block openin Heat which is difficult. No vision panels makes even harder.
London Store 1-3x5m. Capacity under Approx 10 I cementious v Ap e 3 Only scooters. No other aids including wheelchairs are | Transferring from flat to store is not possible for those Partly as off
Store 2 - 10no. g cores and via standard sockets, work direct to detection . . 8 . i .
I Borough of |Store 2-4x7.5m. 12% presure. More would | residents. 6% faced yes permitted. Large scooters banned from reception and | who can't walk as parking a wheelchair is not permitted | naturally vented
. Store 3 - 5no. 20 ) carpark below . . ccTv assumed 60 | carpark no only. No . . .
Greenwich | Store3-3x5m. 3 use if space of flats. _ insulation 3 5 lounge etc due to collision damage. in the scooter stores. This means those people are covered carpark
in Total . podium mins glazing, sounders. R N .
permitted. board forced to park their scooter in their flat. The stores are
double . Self ;
e always full and more are needed. Lots of bad parking
8 blocks access and transfer. Bump at door threshold.
2 stores per floor 25 =30 eaulaRusers: es aquamist
P . Of these 10 transfer . ’ standard sockets. Y q e y . . + .
6 no stores in Secondary 4 no s via main Plastered Warden call emer, yes block | yes FD30s fire Mangagers considering scooter registration scheme and | 4 other residents park in their flats because transfer
1 total. Primary § %y S € " 5 entrance and blockwork, &y work glazed auto | suppression | numbering due to visitor scooters putting pressure on distance is too long/stores too full. The small store is
2 Hampshire Primary 6 no. 40% wheelchairs/walking |4 residents. 5% | . pullcord. yes . . L . . no
store (4.8 x 2.4m). 30in total aids which they then internal atrium plastered Mechanical vent assumed 60| open. Self and resident capacity. Large scooters banned from dining | harder to turn into from the corridor. Not enough space
Secondary store _ ¥ circulation space ceiling mins closing. detection. room due to collision damage. in lounge/dining for scooters when an event is on.
leave in the store extract.
(3.4x4m). » No sounders.
until return.
Main store 8
but & if cycle
racks fitted yes
Main store (7.8 x ! A 5 direct from standard sockets. yes block | yes FD60s | sprinklers,
London Future stores 2 | 15% as current main Only 2 - 3 regular ; X . . . . .
3.7m). Future 5 3 2-3residents. outside and Blockwork, Wall buffer rails, work glazed auto | detection ’ " 2 - 3 other residents park scooters in their flats because
3 Borough of no, capacity 4 |store. 30% if all future| users. Local shops 3 i) i yes Not heavily used for scooter parking. P 4 no
stores 2 no 4.8 x : ) e 5% adjacent to the |plaster ceiling| CCTV . Mechanical assumed 60| open. Self and transfer distance is too long.
Barnet no eachsoa |storage capacity used.| adjacent to building. : : y
2.4m) main entrance vent extract. mins closing. breakglass.
further 8
3 . No sounders.
possible giving
16 no.
. ) . . ) 2 residents use scooters and can't fit both in the store. The scooter store blocks escape from the stair to its final exit as the
via main Too small to use plus door is almost in accessible with a s e . 238 :
Part external ) Door wedged open to facilitate access as the maglock store has been created by enclosing a porch outside the original final
entrance and p step at the threshold and not wide enough etc. To stop 3 £ 3 3 s
London . . brickwork . 3 - . wont open unless alarm activates. Therefore one parks exit. Wedging open this door which has also become the store door
1 resident. internal X single standard parking/charging in the escape stair the cleaners socket | . 7 o 3 : S
4 Borough of | Store 1.5x2.5m 1no 1.70% Only 2 regular users . ) part timber yes no no none - ) in the escape stair. They have been complaining to the no means the scooter store is open to the escape stair compromising it,
1.7% circulation ot socket has been removed in the stair. Store should be located - " y » o ’
Wandsworth _ infill and G A ;: building manaement that the store is not good enough. although as the door is not a fire door the stair is compromised even
corridors. Very | . - at front of building near main entrance as it can only be . . - —
§ timber ceiling. % One other resident parks her scooter in her flat as when shut. In addition the external door has a key lock which is not
hidden away accessed internally due to garden steps. . . .
transfer is too far. in accordance with ADB for escape.
3 no stores.
Building 1 store | 7noin building 3 Some residents transfer using wheelchair. Timer on
X direct from yes FD60s . - i . .
3.7x6.4m. 1.5n0in 4 , yes block No scooters within the building beyond the scooter external door needs adjusting to give enough time to
B S 18% based on flats | The blocks which are outside and Plastered glazed but | Detectors, . . 3
. Building 2 no building 3 and 3 5 work store, only powered wheelchairs permitted. Internal exit. Store often too full so that you cant reach the
5 Yorkshire S : S only (assume no care |full are using stores to None adjacent to the | blockwork, | standard sockets yes notauto [no sounders. A x 3 X no
store. Building 3 |5no in building 4 % ) - assumed 60 door should be auto. Lines marking parking bays would socket for charging. Internal door should be auto
> home use). capacity. block main plaster ceiling 3 open. Self | Breakglass 7 . 3
2.8x6.5m. giving a total of mins X be good. opening, radio controlled fob for inner and outer door
TS entrances closing.
Building 4 2.8 x 17 no suggested.
6.5m.
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Figure 39 Building 1 images showing charging sockets, low level buffer rail, taped out bays to prevent bad parking &
double access doors
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Figure 40 Building 2 images showing painted plastered walls, slip resistant vinyl floor, warden call alarm pull, internal
access door powered action with fob operation and bike being stored
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Figure 41 Building 3 images showing powered external door, wall protection buffer rails, internal door with fob operation,
painted concrete walls and floors
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Figure 42 Building 4 images showing under sized store, overspill parking in the escape stair, external door with
inappropriate ironmongery
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Figure 43 Building 5 images showing a wide variety of scooters and wheelchairs parked, powered fob operated external
access but with manual operation internal access door
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12.6. Fire Aspects

12.6.1.

12.6.2.

12.7.

12.7.1.

Summarised below for all five buildings, are the percentage of buildings where certain features
were present:

1  Charging facilities 100%

1  Enclosed 100%

1  60-minute fire rating 80%

1  Fire door with self-closer 80%

1  Automatic fire detection 80%

1  Fire suppression 40%

1  No charging permitted at night 0%

1  External location 40% (Bldg. 1-part basement and bldg. 4-part lean to)

Building 4 was (as previously noted) significantly older than the others visited and was
expected to demonstrate a retrofit example of a scooter store. However, on visiting it was not
considered to represent good practice on a broad range of issues. Specifically, the impact of
the scooter store on evacuation from the fire escape stair, was contrary to the Building
Regulations and the Regulatory Reform Order, creating a dangerous route from the stair
through a store and encouraging scooter parking in the escape stair itself.

Given that it was effectively not a satisfactory arrangement for a designated scooter store, or
in any way representative of good practice, this building is not included in the calculations. The
percentages for remaining buildings 1, 2, 3 & 5 are then as below, increasing the overall
percentages achieved accordingly:

1 Charging facilities 100%

1 Internal enclosed 100%

1 60-minute fire rating 100%

1 Fire door with self-closer 100%

1 Automatic fire detection 100%

1 Fire suppression 50%

1 No charging permitted at night 0%

1 External location 25% (BIldg. 1-part basement car park)

Capacity and Usage

Included within the results table are the capacity and usage, taken from the management and
resident responses, again excluding building 4 as it is an outlier as previously explained with
space for only one scooter and the location of the store was not considered to represent good
practice.

1  Scooter storage capacity to flats varied between 12% and 40%, with an average across
the visited buildings of 21.25%. This equates to an average of 1 scooter space per 5
flats. This is in line with guidance in the LIN factsheet no 61 and the Metric Handbook
2022104 poth of which state the same.

i Based on interviews with the building managers, flats where mobility scooters are
parked inside the dwelling are at around 5%. This equates to an average of 1 scooter
per 20 flats. Some managers reported that the scooters were more often parked in
bedrooms than any other space in the flat. Parking in flats could be an issue in a scooter
fire particularly if in the bedroom while the resident is asleep or in the hallway which
provides escape to the flat front door.
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Housing LIN, Design Principles for Extra Care Housing (3™ Edition), Factsheet no 6. (Housing LIN, 2020)
Buxton, P, (ed.), Metric Handbook, Planning and Design Data, Seventh Edition (Routledge, 2022)
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1 Buildings where the residents and management report heavy use and lack of scooter
store capacity are 75%, suggesting that the capacity seen could be increased to suit
demand. This included building 2 which at 40% scooter provision still reported pressure
on capacity.

12.8. Comparison with Objective 1 Data

12.8.1. Objective 1 survey data relating to mobility scooters questions for typologies 1 and 2 only, has
been extracted and further analysed. The relevant questions from the Objective 1 survey were;

Ql4 6How many residents use mobility scooters/ buc
Q22.2 O6Number of apartments?5d
Q30 6Where are mobility scooters/buggies stored?
Q30.1 in an external store room?
Q30.2 in a dedicated store room within the building?
Q30.3 In apartments?
12.8.2. Q14 asks how many residents use scooters rather than how many parking spaces are actually
present so it is not possible to directly compare this to the capacities from the building visits.
However, across all 66 schemes;
on average there was found to be 0.115 scooter users per flat
12.8.3. Again, this is lower than in the buildings visited in Objective 2. This is understandable given
the age of many of the buildings surveyed in Objective 1 and the low percentage of schemes
with a dedicated store of any kind which would be expected to limit scooter use.
12.8.4. For a fairer comparison with the buildings visited in Objective 2, taking only the 37 schemes

from the Objective 1 survey those reporting a dedicated store (internal and external), on
average there was found to be 0.162 scooter users per flat.

12.8.5. As expected this is higher, and indicates that the presence of a dedicated scooter store
encourages more scooter use.

12.8.6. For Q30 from the survey answers, the percentages of schemes which allow storage of mobility
scooters (not actual capacity) are;

Q30.1 External store room 4.5%
Q30.2 Dedicated store within building 51%
Q30.3 In apartments 9%

12.8.7. Out of 66 buildings surveyed in Objective 1, only 3 of the schemes had two forms of storage
present in the same scheme. All three had a dedicated store within the building and parking
in flats was also present. They were all typology 2 schemes. This suggests an issue with the
internal dedicated store such as a lack of capacity or excessive transfer distance.

12.8.8. Of the buildings visited in Objective 2, which have scooter stores, 75% also reported parking
in flats. It is therefore probable that scooter parking in flats in the Objective 1 surveyed
schemes is significantly more prevalent than the 3 reported schemes from the survey would
suggest. Perhaps this is simply because management, who completed the survey
guestionnaire in Objective 1 are unaware of the practice.
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12.9.

12.9.1.

12.9.2.

12.9.3.

12.9.4.

12.9.5.

Fire Safety: Specialised Housing & Care Homes

Objective 2 Findings

General
From the evidence collated within objective 1 of this report the main fire risks associated with
mobility scooters include the following;-

1 Mobility scooters have an increased risk of catching fire when charging
1 Mobility scooters have high intensity fires due to the lithium batteries

1 Mobility scooters where parked in escape routes hinder evacuation

1 Mobility scooters increase fire load if parked in corridors

Residents

The feedback from residents is mainly related to pressure on capacity and the need for more
scooter storage space. This suggests the average capacity of 21% seen in the visits is not
sufficient and there would be benefit in increasing it. Even at 40% building 2 residents and
staff reported pressure. Where capacity was an issue, residents reported parking in flats
instead.

Increased scooter storage could facilitate scooter use and associated accessibility for
residents with attendant social and economic benefits to the wider community.

Location and resident use

Where local shopping facilities were good, such as buildings 1 & 2 residents and staff reported
that mobility scooters were popular. In building 2 scooter stores were seen as a benefit to
prospective residents on first viewing the building. For more residents to be able to utilise
shops and facilities is clearly of social benefit to the residents. The bricks and mortar shopping
experience have a social function of more importance for the residents than the average
person. Where such facilities and shops were less accessible, such as in building 3, usage of
the store was lowest.

Internal resident transfer

Another main issue reported was transfer using wheelchairs and other walking aids within the
building from the resi dent 6.4dondet distancedsin genéra to
transfer deterred store use and was reported by residents. In addition, restrictive management
regimes due to capacity issues preventing transfer are described in the management section
below. Both these issues led to some residents parking mobility scooters in their flats instead
of within the dedicated store.

Building 2 had a long-extended plan which it overcomes by having two internal stores on each
floor and by the introduction of very generous atrium circulation, which aids scooter
manoeuvrability. No transfer issues were raised in building 2 regarding the lift use required for
scooters to reach upper floor stores which may be as a result of the oversized lifts.

In building 1 the store locations in the below podium car park resulted in extended transfer to
and from the various building lift cores, from where external entry up to the flats is achieved.
Residents reported that this discouraged use although each store was fully used at the time
of the visit. scooters were discouraged taken to individual apartments by the management,
however one resident did do this when no space in the store was available. Larger stores
closer to the cores, would have significantly reduced transfer distances and improve capacity.

Internal routes are more difficult for residents to negotiate in scooters and risk internal building
damage, personal injury to building users due to collisions, blocking of escape routes and
potential ignition and fuel source. The provision of dedicated stores allows management better
control to stop residents parking in their flats.

Store with external door (Fire Brigade access)

The NFCC member of the site visiting team noted that the Brigade will typically arrive at the
main entrance of a building to access the fire alarm panel and building plans. Therefore,
buildings with an external scooter store door, which is clearly visible from the main entrance
door, will be obvious for the brigade to find. Such a location will enable them to quickly assess
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the situation, should a scooter be on fire, particularly if the door is glazed as well. They would
then be able to gain direct access to the scooter store fire and attack it without trailing hoses
through the circulation spaces of the building with associated fire doors being held open. The
external door also provides for smoke venting.

12.9.6. Store with external door (resident access)
An external scooter store door providing access to the store located adjacent to the main
entrance is of benefit to the residents as well. The main external access path can be used and
the scooter can be parked immediately on entry to the building, allowing transfer onward by
means of wheelchair or walking aids which are more appropriate to internal use. On entering
the building from the internal scooter store door, the resident would find themselves in the
main reception/entrance area.

12.9.7. Store with no external door (Fire Brigade access)

This feature was seen in building 2, which had three floors and two stores per floor giving a
total of 6 individual stores. All are far from the main entrance and spread across all three floors,
meaning it takes time to find and reach them. In the event of a fire in a store, direct access
from the outside would be beneficial for firefighting operations. Where there is no direct access
from the outside, the F&RS may need to make their way through the corridors and atrium
circulation space, trailing hoses through the building with associated fire doors on the route
being wedged open. In building 1 the stores are located in the car park below the garden and
are not visible on arrival and are deep within the plan. Where completely internal such as in
building 2 there is no provision for natural smoke venting of the store to the outside.

12.9.8. Store with no external access door (resident access)
On entry to the building residents need to make their way through the corridors and atrium
circulation space including navigating lifts. Such internal routes are difficult for residents to
negotiate in scooters and risk internal building damage due to collision/scrapes. Dirt will also
be brought in and spread around the building from the scooter wheels. Such stores within the
building however do reduce transfer distances for residents.

12.9.9. Fire resistance of enclosure
These were typically concrete blockwork and so would provide a significant and robust level
of protection to adjacent circulation spaces, which are typically protected escape routes for
other parts of the building and so must not be compromised. Fire doors provided good levels
of protection from the corridors, although the level of fire performance of the doors seen across
the buildings somewhat varied, suggesting a lack of consistency.

12.9.10. Fire precautions such as sprinklers, mechanical ventilation, alarm coverage etc

These were seen to be the most varied aspect with the least consistency in provision, be it
detectors, fire suppression, sounders, manual call points etc. A consistent robust approach
would be beneficial. Detection and manual call points were typically provided. However,
sounders were generally not provided and only building no. 2 & 3 had fire
suppression/sprinklers in the mobility scooter stores and throughout the building. None had
any ventilation related to fire within the mobility scooter stores, Although there was some
mechanical extract and some louvred doors to building 1, where the mobility scooter stores
opened off the car park.

12.9.11. Door functions fire and accessibility
Powered opening of doors to enter and exit mobility scooter stores are seen as best practice
to facilitate ease of use by residents avoiding the need to physically disembark the mobility
scooter to open the door. The inclusion of these was not always consistent across the stores
visited which was raised by residents. Where they were not provided wedging open of doors
was more likely with associated fire safety issues as seen at building 1 and 4. Glazed vision
panels were generally seen and help greatly with accessibility. Only building 1 had solid doors,
i.e. with no vision panels. Solving such visual accessibility measures by providing visibility
panels to the doors could also improve functionality and reduce damage to the building fabric.

12.9.12. Parking bay sizes, marking out and manoeuvrability
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Poor parking of mobility scooters by occupants, as seen at building 1, could be improved by
the introduction of white lines. This would also facilitate safe transfer space and safe
charging/cable management for occupants, avoiding trailing cable hazards. Suggestions to
mark out these clearly were made by residents and management alike and it is clear that this
would aid safer charging and transfer on and off scooters reducing the risk of trips, falls etc.

12.9.13. Charging and safety precautions
Charging was generally by means of 13Amp 230V 3 pin sockets. No measures either through
management or automation were observed in any scheme visited to limit charging time, such
as at night to reduce risk of fire to those asleep. Such measures are proposed by NFCC in
their scooter guide. The guide does not provide evidence for the efficacy of such charging
limitation, although it would seem to be logical if for example charging did not occur at night
time when residents are asleep.

However, preventing charging overnight would seem to go against the practicalities of when
people would be expected to want to charge their scooter. It would be inconvenient for many
residents to only be permitted to charge in the day time for obvious reasons. The payment of
charging was generally included in service charges and no metering of use was seen. Time
limits and metering would encourage self-restriction of charging and reduction in fire risk.
Neither of these were seen on the visits which aligns with what is generally seen.

12.9.14. Materials and finishes fire and aesthetics
Generally, economical, well-lit and simple robust decoration with white paint finish to fair faced
block walls or drylined walls was common across the schemes and referred to by residents as
positive. A variety of wall protection measures were seen including at low level and high level.

Given scooter design is varied the efficiency of protection and location would benefit from
further consideration, although the low-level protection appeared to be best suited for the
typical scooter design.

Doors into the stores were most prone to frame damage. Wider doors would reduce the
collisions which cause this, as well as facilitate accessibility. Given the importance of the fire
performance of these doors any measures which reduce damage and compromising of their
performance would seem prudent.

Floor finishes varied from painted concrete to heavy duty slip resistant vinyl. Generally given
the hard treatment these rooms will receive; the most robust finishes would seem the most
appropriate.

12.9.15. Services
The use of CCTV and mechanical ventilation was sporadic across schemes. CCTV in
particular could encourage use by creating an added feeling of security.

12.10. Management Considerations

12.10.1. Primarily the issues raised were around pressure on capacity and controlling the use of the
stores. In building 1 the stores are so popular that the management have banned storage of
any other aids such as wheelchairs and walking frames etc. in the scooter stores. The
consequence of this, however, is that those who are unable to walk unaided from their flat are
effectively unable to use the scooter stores. Therefore, they have effectively been forced to
park in their own flats by the management regime.

12.10.2. It would seem that scooters are sometimes used internally for direct access from outside to
the flat without any transfer via a store, particularly where a single scooter is owned. Use of
scooters in communal areas was reported as causing damage to buildings and furniture
leading to restrictions on the use of scooters (typically the larger types) in areas such as
lounges and dining areas. Given some residents prefer to visit these communal facilities on a
scooter due to the distance from their flat, this | i mi t s t h o aldlity toauseithbsent s 6
facilities.
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12.10.3. The potential for additional local internal stores to allow such residents to continue accessing
these key areas would seem to be beneficial, such as are seen in building 2. Where parking
in flats is common damage to flat front doors was seen as in building 2, where generous
parking in the halls of the flats is provided.

12.10.4. Safe scooter maintenance regimes and testing were not mandated by the management teams
visited although some do require insurance such as in building 1 for damage to the building
fabric, which has been a particular problem in that building.

12.10.5. Issues of visitors parking scooters in the circulation areas, blocking escape routes in significant
numbers has been reported in building 2. For management this is an issue as it is often difficult
to determine who they belong to, limiting their ability to keep the escape routes clear. In
response to this the management were considering a scooter registration scheme with
numbered markings on the scooters. Clearly this suggests the provision for visitor scooter
parking should also be considered.

12.10.6. Building 4 was an example of a store added to an existing scheme which was inadequate in
all respects. Storage capacity was woefully low, leading to residents parking in the adjacent
escape stair. Access to the store was extremely poor in terms of accessibility, inappropriate
ironmongery, door size and operation with the fire safety compromised by the store being
constructed in front of the existing fire escape stair and final exit door. Such an arrangement
does not comply with the RRO. Clearly such additions need to be carefully considered and
designed to a clear set of requirements.

12.11. Objective 2 Instruction 2: Conclusion

12.11.1. The usage of scooters to maintain independence for many residents was evident in the
buildings visited. The research conducted in this objective has provided evidence which,
although limited, suggests benefits of providing dedicated storage for mobility scooters which
is suitably fire protected. Where stores have insufficient capacity or are difficult to use, this can
lead to the fire safety of the building, being compromised, such as with store doors being
wedged open, damage to fire doors within the building due to scooters being taken through
the buildings and stored in corridors or flats.

12.11.2. A number of design features were identified that are considered to improve the usability of the
storage provided. However, evidence collected to the actual benefits achieved was anecdotal
from both residents and management. Although not exhaustive, these included the following
features;

1 Having sufficient capacity may reduce the number of scooters parked in flats and
corridors.

91 Defined scooter spaces with markings on the floor optimises usage within the store
preventing disorganised parking.

I Ease of access from inside and outside the building optimises use for residents,
although needs to be separated from the primary escape route.

9 Bright and well-lit stores with robust finishes would reduce the potential for damage to
fire integrity or door and improve safety for residents.

1 Accessibility and access features on all doors would reduce damage to fire doors and
improve visual connection into the store in the event of a fire.

1 Well-designed charging facilities including avoidance of cable trip hazardsf or r esi dent 8
safety.

9 Controls to limit the time when charging can take place could reduce risk of fire when
residents are asleep at night.

1 Warden call point to enable residents to alert staff in the event of an emergency.

12.11.3. Nearly all of the fire performance design features gathered from the various guides covered in
12.3.4 earlier were seen, although not consistently at every site. These included the following;

1 Fire resisting enclosures such as walls and ceilings.
1 Ease of access from outside the building for the Fire Brigade.
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9 Fire doors leading to internal corridors with vision panels and self-closers.
1 Fire alarm detection/warning
9 Fire suppression systems

12.11.4. Fire performance design features from the guides which were not seen on the visits included
the following;

1 Controlling of charging time, as recommended in the NFCC Mobility scooter guidance.
1 Explicit management procedures around maintenance of scooters.

12.11.5. Other fire features which were not covered by the guides but were evident included the
following;

1 Natural smoke ventilation provided by power open external store door activated on fire
alarm activation (building 1).
1 llluminated fire escape signs inside the scooter store (building 5).

12.11.6. Well sited and properly designed mobility scooter stores of sufficient capacity and robust fire
precaution would have the following benefits;

1 Easy use of mobility scooters provides social and economic benefits to those with
physical disabilities

Secure storage where the fire risk from mobility scooter storage is contained.

External doors to store, provide ease of access for residents and Fire Brigade alike

Al l ow access to internal commun al faciliti
Charging which can be switched off at night/controlled to reduce potential fire risk may
be of benefit but would require further research to justify.

9 Fire-protected storage reduces risk of smoke and fire spread within the building in the
event of a fire

Escape routes within the building kept clear of mobility scooters

Ventilation of dedicated stores allowing effective smoke clearance by the Fire Brigade
may be of benefit but would require further research to justify.

1 Early warning from fire alarm and fire suppression

E R

f
f

12.11.7. The finer detail in relation to the approach to design and fire protection would warrant further
research.
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Appendix 1 Quantitative Survey

This appendix sets out some of the results of an analysis of responses from an online survey carried
out by PRP entitled "Fire Safety within Speciallise

The survey questionnaire was sent out to a range of care providers in England, with responses
received from 102 building managers. A total of 93 respondents completed the majority of survey
questions.

This qualitative analysis is aimed at characterising the current landscape surrounding the following
typologies:

Retirement Housing
Housing with Care
Supported Housing Type 1
Supported Housing Type 2
Care Homes.

AR

Through this analysis we hope to better understand the differences between these typologies, how
they operate, and similarities and differences in terms of how they deal with fire safety.

TYPOLOGIES INCLUDED IN THE STUDY

5 - Care Home 11.83% —

4 - Supported Housing T2 ___
11.83%

___1-Retirement Housing Typ()losy .
44.09% @1 - Retirement Housing

@2 - Housing with Care
@3 - Supported Housing T1
@4 - Supported Housing T2

3 - Supported Housing T1
10.75%

@5 - Care Home

A PROFILE OF OUR SURVEY SAMPLE

Majority of our respondents (44%) represented
retirement homes, with the remaining
respondents distributed among the housing

/ with care (20%), care home (12%), and
2 - Housing with Care 21.51% — supported housing sectors (24%).

111



Fire Safety: Specialised Housing & Care Homes

112






































































































