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.FIRE SAFETY IN HOSPITAL DESIGN 

·F. P. Jackman (Chief Architectural Adviser) 

Department of Heal tho. 



. Fire Safety in Hospital Design 

Not being a specialist in the field of Fire safety, I do not 

propose that this paper will be a learned and detailed lecture 

on the subject but rather, speaking as an Architect in the 

Department of Health who has ·a responsibility for a Hospital 

Capital Programme, will refer to the more troportant 

principles of and give my views and observations on this major 

question of fire safety and how it effects us in endeavouring to 

carry out the Capital Programme. 

We are concerned that our new hospital buildings have a 

necessary level of fire safety in terms of siting, circulation 

and internal layout, construction and structure, mechanical and 

electrical services and finishes and furnishings. We are of 

course also concerned that existing hospitals have an adequate 

level of fire safety taking their different situations into 

account. In attempting to meet this concern, it is unfortunate 

that we have no separate fire regulations or. codes for 

hospitals and must work within the available inadequate 

statutory legislation on this subject of fire safety. This 

creates a number of difficulties for us in the hospital 

field with which I will be dealing in more detail in this paper. 

Hospitals present unique problems in fire safety. Often 

patients are unable to walk or move about freely. .Many are 

susceptible to effects of fire and smoke. Hospitals are 

usually large and complex and use a wide variety of 

hazardous equipment and materials. They are buildings with 

many high life risk areas from fire as well as having areas 
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with a high fire risk. Fires can and do occur over the full 

range of departments in them . (126 attended by Brigades in 1982 

. _ D.O.E.) From U.K. statistics (it is agreed that Irish figures 

would not vary greatly from them) it is known that most fires 

occur in the wards (16% approximately - mostly from smoking 

materials setting fire to furnishings). Other vulnerable areas 

in decending order of occurance are, the kitchens (13% - mostly 

over-heating of food cooking.fat), stores rooms (9 - 8%), access 

ways (6.9%), lavatories, lounges, laundry, (ignition of 

fluff), staff rooms, (unauthorised heaters, electric irons,) 

boilerhouse, refuse/disposal, and office areas. The area with the 

lowest number of fires recorded is the laboratory (2% - mostly 

caused by bunsen burners/hot plates). 

Faulty or misused electric equipment, of which there are 

hundreds of pieces is another prime source of ignition of fire. 

The extending of an electrical installation in an existing 

hospital is a well known potential fire hazard. Flammable 

gases are another hazard in hospitals - we have oxygen 

cyclopropane, ethylene, and acetylene. If not handled and stored 

properly they can be quite dangerous. Rubbish: chutes, if they 

exist in a hospital, can actually be avenues of fire spread. 

It may be of interest to note that notwithstanding all of these 

hazards etc. one of the conclusions of Fire Research Note No. 

983 (October, 1973) was that "the chance of an individual 

hospital patient dying by fire is similar to the chance of the 

individual dying by fire in a private house". As hospital fire 
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deaths in recent years have largely been confined to patients 

in psychiatric or geriatric care, we must deduce that the 

fire risk to patients in acute wards must be lower than in 

the home. 

From a .check on fires over the past 10 years, where loss of life 

occurred, in Hospitals and Nursing Homes run/registered by the 

Health Boards in this country it is clear that most of the 13 

deaths revealed in the check resulted from bedclothing'or 

personal.clothing catching fire while the patient was smoking. 

Ten of these deaths occurred in Geriatric Hospitals/Nursing 

Home, two in District Hospitals and one in a psychiatric Hospital. 

The basic principles for fire safety in hospitals are the same 

as those appropriate for other buildings where people are 

present and are likely to be put at risk when a fire occurs. 

Their application will differ in certain aspects however, 

because of the special circumstances of the hospital 

situation - dependent patients on the one hand and constant 

presence of staff on the other. 

The main objective must be to reduce the possibility of 

accidential fire in a hospital. In the event of fire occuring 

our first concern must be the safe-guard of life with a 

secondary concern for the protection of the building. There is 

however an over~lapping between measures to meet these two 

concerns where often those taken to meet one concern will 

also meet the other • 
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The main factors relating to fire in a hospital, with which the 

Architect and Engineer must be familiar are:-

(1) Fire avoidance involving knowledge of materials, 

heat sources etc. 

(2) Fire growth restriction involving knowledge of contents 

of the hospital and nature of linings etc. 

(3) Fire containment involving knowledge of compartmentation, 

external separatation and effect of elevational 

treatment. 

(4) Fire control involving knowledge of fire fighting, 

sprinklers etc., access for brigade, 

as well of course of the .following important factors 

which mainly concern the protection of the occupants. 

(5) Fire detection involving knowledge of smoke/heat 

detectors, fire alarms, etc. 

(6) Smoke control. 

(?) Escape provision involving escape routes and travel 

distances. 

Some of these factors, particularly those dealing with 

containment and escape provisions, contribute to fire safety 

design concepts in hospital planning, which, even though not 

always feasible to incorporate in particular ·projects, are of 

major importance in hospital design. When feasible, they· should 

always be an integral part of the overall design concepts. 

As well as designing for fire safety one must not forget of course 

the crucial role in this whole area that the staff of a 

hospital must play. The effect of the requirements of building 
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regulations and codes can be greatly reduced if not completely 

negated unless admistrative, medical and other staff are 

fully aware of their duties and responsibilities for both 

prevention of fire and the action to be taken in the 

event of it occuring. 

I would now like to discoss some of the'concepts referred to above 

as well as other factors which can and do effect the development of a 

design following which I will refer to one of our new hospitals 

under construction to illustrate their practical application. 

(a) Horizontal Building: 

The conc'ept of an overall horizontal building if feasible 

as a planning solution, limits the number of people at risk 

to vertical fire transfer. Vertical evacuation in a 

hospital creates many difficulties because of the types 

of occupants involved and it needs to; be well pre-planned. 

In high rise hospital buildings problems of evacuation are 

serious: It has been calculated that the total evacuation 

of 500 patients in a 2 storey health building could take 

over 1; hours and over 3~ hours in an 11 storey building. 

Spread of fire in a high rise building can be rapid, 

especially if adequate precautionary measures are not taken. 

Consideration is being given by the,DHSS and Home Office 

to the use of a lift (suitably altered) for use in fires 

in a multi-storey building. The precautions required 

and their costs appear to be creating difficulties however. 

(b) Concept of horizontal escape movement for patients from 
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each fire compartment to safer compartments on the 

same floor: 

While for most building types, it is usually accepted, 

when fire occurs, that the occupants should travel to 

a place of safety outside the building, it is not always 

desirable that the principle of total evacuation of a 

building be followed in hospitals - particularly in 

patient areas •. Some patients would only be moved into 

the open air with a degree of risk to them, others would 

need .assistance in negotiating stairs etc,. For these 

reasons the principle of progressive horizontal evacuation 

of patients is considered essential. Where a fire occurs 

in one section, the patients are evacuated to a protected 

adjoining area(s) on the same level. This does not 

rule out of course the possible total evacuation of the 

floor or building if the fire cannot be brought under 

control. The principle of progressive horizontal evacuation 

is achieved through compartmentation.. Each storey in a 

hospital must be divided into at least two connected 

compartments or at least three sub-compartments. In line 
, . 

with this thinking, we in the Department fully accept that 

a self contained ward unit of up. to 31 beds approx. (up 

to 750 sq. metres in area) should be considered as a 

compartment or sub-compartment for fire purposes even 

though the proposed building regulations allow a maximum 

figure of 2,000 sq. metres for a compartment for this 

purpose group. This is a key point which highlights 

an inadequacy ·of the fire sections of the proposed 

building regulations in relation to hospital building. 
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(c) Fire protected escape route: 

Most of our hospitals are now planned on the street system 

where the hospital's street provides the vital link between 

all storey exits as well as stairway and lift enclosures 

on each storey and forms a main route of ingress and egress 

of patients and visitors. The fire safety aspect of this 

concept contributes much to its ver'y wide· use today. This 

must be a protected escape route with as few as possible 

door openings between it and compartments. While it is 

usual that corridors within compartments need not be 

prote,cted, we are however, in our new hospitals, being 

required to treat the internal corridors in ward 

compartments as protected routes, even when two means of 

exits exist. In meeting this requirement in this 

particular location and in order that the ward can 

function properly, we must provide auto release door 

mechanisms linked to the fire alarm system. 

(d) Non dense building shape: 

The concept of non dense building shape which is allied 

to a general requirement of natural light and ventilation, 

contributes to a fire department geometry which facilitates 

fire containment. A 'deep plan' building which relies 

totally or heavily on artificial ventilation is the most 

uneconomical from the point of view of smoke control •. 

(e) Space separation between life risk and fire risk/load 

areas: 

The concept of horizontal evacuation necessarily means 

grouping together similar life risk areas which can be 
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connected for means of escape. Fire risk/load departments 

including Pharmacy, Catering etc. should not, where 

feasible of course, be linked with these life risk areas. 

Other fire safety factors which influence the way a design 

develops are requirements dealing with: 

(i) travel distances, e.g. in the case of the ward unit 

the maximum travel distance allowable from any part 

within such" a compartment or sub-compartment to the 

nearest sub-compartment or compartment""exit in 

effect determines the length of the ward block 

which as we all know can be a dominant visual 

feature in any hospital development. 

(ii) Fire Brigade access: 

This requirement again can have a major influence 

on the final disposition of buildings and the 

distances between them on the site. 

It is most important that these concepts and factors be fully 

understood by hospital designers and should be discussed and 

clarified as necessary with the Local Authority Fire Officer 

at the preliminary planning stage. It is not always realised 

how large a part they play in the development and determin

ation of a design. If"a scheme is found not to be correct or 

acceptable from the fire safety point of view at a developed 

stage of planning, much abortive work will inevitably result. 

In developing the many new hospitals in this country queries 

have been raised by both design and project teams on certain 

of the requirements being set by the Fire Officers (including ward 

corridors, as referred to earlier, and numbers of/and locations 
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of detectors). The reasons for some of these we have not fully 

understood in the light of requirements being set elsewhere but 

accept that in a situation where relevant regulations and codes 

do not exist, the Fire Officer is and must be the best judge of 

what is correct in each situation taking all factors including 

such aspects as brigade response time, availability of water etc. 

into account. 

Existing Hospitals: 

Even though the basic principles for fire safety do not change 

in the case of existing hospitals, many of which are very old, 

they need a different approach in many cases' because of the 

vastly different nature of the problem. 

Many of our existing hospitals date from the 18th and 19th 

centuries when concepts such as compartmentation, protected 

excape routes, automatic detection etc. were not known; they 

were usually constructed with timber floors and stairs which 

remained open to corridors. Often the liberal use of timber 

panelling including wainscoting is to be seen in them. Even 

hospitals of more recent construction require much upgrading 

'in terms of fire precautions to bring them up to present,day 

standards. 

While an enormous amount of work has been done over the years 

and is still being carried out, the amount remaining is 

staggering. As an example, following the 1981 Fire Services 

Act, the South Eastern Health Board did an assessment of the 

necessary fire precautions work required in their existing 

facilities as well as its cost· This came to E3m. approx. 

and we must remember that this is but one of eight Health Boards. 
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As appropriate guidelines for these buildings do not exist.~ 

the necessary requirements are those either set or agreed to 

by the Fire Authorities. 

Much of the work done has fncluded new escape stai~s, smoke 

stopping of internal stairs, creating fire protected escape routes, 

installation of alarm and detection systems and emergency lighting; 

compartmenting in so far as it can be achieved (the inability to 

to compartment in many of these existing hospitals makes 

horizontal escape difficult in such cases), replacement of 

dangerous materials, linings etc. The process of moving non 

ambulant ·patients from the upper floors of our County Homes, 

particularly over the past decade, is probably well known to 

many of the Fire Officers throughout the country. 

Questions have been and are being raised in many cases as to the 

advisability of putting large amounts of money into old and out 

dated facilities; often replacement seems to be a more correct 

approach. 

What can be done however and how fast boils down to the avail

ability of finance. As it cannot all be done at once, it is 

clear that a phased approach to these necessary improvements is 

what we must consider. Where acceptable to the Local Fire 

Authority, the phased approach, based on a priority list of works 

agreed with the Fire Officer, seems a logical way of dealing with 

this hugh problem. In this area of work, i.e. agreeing on 

priorities etc., the services of the relatively new breed of 

professional Fire Safety Engineering Consultants would appear to 

be most appropriate. 

in AJ 23 May, 1984). 

(See Article on Fire Safety Consultants 

In this area of fire safety in existing buildings, I would like 

to record our thanks to the Fire Officers who over the years have 
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dealt with a very difficult problem in a very co-operative and I 

must say reasonable way. It is my hope that we can continue 

irito the future in the same spirit of co-operation. 

Fitting out and Furnishing: 

Having taken all the necessary fire precautions relevant to the 

structure of the building, it would seem an unnecessary waste of 

effort if the building is then equipped with furniture and fixtures 

of a combustible smoke producing nature. It is accepted however 

that there usually has to be a degree of compromise in this area 

in order to ensure the occupants comfort. Codes of practice on 

the fitting out and furnishing of buildings do not as yet exist 

in this c·ountry. This leaves a huge responsibility on designers 

and buildings clients/owners in an area which constitutes what 

could be the greatest fire hazard in a building. OUr Architects 

and Engineers must be aware of the relative hazards of different 

materials proposed including ease of ignition, surface spread of 

flame, rate of release of heat and propensity to produce smoke and 

toxic gases. The replacement in recent years of materials such 

as animal hair and felt as filling materials in furniture by 

polyurethene foam has created a hugh problem when fires occur. Also, 

floor covering materials, particularly synthetic carpets and curtains 

and drapes can and have contributed to fire development. 

While these can be more readily assessed for risk in the case of a 

new hospital, I think you will appreciate the problem in relation 

to existing hospitals where the building occupier decides to make 

changes to the decoration and finishes. 

Bed oovers, pillows, blankets, and mattresses are particularly 

potential hazards in a hospital situation. A policy of replacing 

existing goods where they need replacing with flame retarded goods 

(including curtains and bed screens, net curtains, nightdresses, 

/' , 
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mattress cover, quilts, carrying blankets, and coverings for 

chairs), is being actively encouraged by the 

Department of Health. These flame retarded items retain their 

flame retardant qualities for a specified number of washes 

following which they must of course bea~ain replaced, 

Flame retardant pillowcases and sheets of an acceptable qualtity 

are apparently not yet available but are being actively 

developed in the U.K. 

statutory Control: 

As illustrated by a number of points made earlier, particularly 

in relatiori to new hospitals, it is clear, that even though the 

proposed building regulations deal with a purpose group II 

(Institutional Buildings) there are aspects of particular 

relevance to hospitals, from the fire safety point of view, not 

dealt with adequately. Also, as we know of course, until these 

regulations become law there is no legal obligation on: Fire 

officers to adhere to those which would apply. 

Another pdint, which we know, is that the regulations will 

apply only to new buildings, alterations, and extensions 

and not to our existing buildings. 

The present unsatisfactory position in relation to fire safety 

requirements for hospitals where the client body and designers 

do not have access to an agreed set of requirements at the 

outset of the scheme or even a guarantee that a uniform approach 

in levels of requirements will be set throughout the country, 

.creates many difficulties for a Department such as ours. 
o 

Budget cost limits, the basis of our cost control procedures, 
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cannot be firm in this area. Succ2ssful design development 

is tot~lly dependent on early discussions with Fire Officers 

who may ~ot be in a position to give sufficient time when 

requested. If there is a ~hange in post in a certain Local 

Authority area, it is very possible that new requirements may 

be set notwithstanding, the fact that the project may be in 

course of construction and be the cause of expensive variations 

and delays. 

This present unsatisfactory situation which will continue to 

be less than satisfactory even when the building control bill is 

passed makes ,life difficult for both Fire Officers and ourselves. 

It calls for the early preparation of guidance material and/or 

regulations or codes dealing with all aspects of fire safety 

in hospitals, both new and existing,not covered by the 

proposed building regulations. 

Information on the lines included in HTM 1 (principles and 

recommendations for guidance in the layout, design and 

construction of new health buildings - prepared by the DHSS, 

Home Office, Department of the Environment and Fire Research 

STation to enable the current statutory regulations to be applied 

sensibly within a framework of understanding) and Draft Guide 

to Fire Precautions in Hospitals (prepared by the Home Office 

for existing hospitals for guidance of Fire Authorities) have 

much to commend them and would no doubt have to be considered 

in any preparation of material for use in this country (while these 

U.K. documents have no statutory force they are intended to 

assist in achieving in the relevant premises, ~ uniform approach 

to fire precautions in all Local Authority areas). , 

For this country the preparation of a code of practice and 
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regulations for Health Care buildings, as covered by Section 1Bii) 

of the Fire Services Act 19B1, by the Fire Services Council and 

which could include for information on the lines referred to 

above would seem to be the best way of remedying the present' 

situation. 

Before leaving this topic of statutory control, I would like to 

comment on the system of control to be provided for in the 

Building Control Bill. I agree very much with the intention 

that designers of certain high risk categories of buildings 

be required to submit to the building control authority, prior 

to commencement of work, an application for a fire safety 

certificate which would approve the,desig~ of the building in 

so far as the fire aspects are concerned (this to me would 

imply that the Fire Officer must be involved). This I feel is 

far more satisfactory than leaving this complex matter totally 

in the hands of the designer for certificate purposes., 

In conclusion, while it is our concern that all necessary fire 

safety measures be included in our hospitals,' we are also 

concerned that they be achieved in as econ'omical way as is 

possible - that the planning and design of the building contribute 

by its form and layout to a reasonable level of requirements which 

might otherwise be greater in a less considered layout. Against 

a background where many, if not most, Architects have only the 

haziest notions of the principles of fire safety, we must 

strive for a better understanding by them of the principles and 

their meaning in terms of building layout and construction 

which must also help the staff in an operating hospital in 

the ~anagement of and crucial contribution to fire safety. The 

subject should be taught systemati6~11y in the schools. 
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It is most likely that the future will see much development 

in detection and early warning systems, particularly in their 

reliability and possibly in more widespread. use of sprinkler 

systems - even in hospitals. In the way that Archite·cts arid 

Engineers, in designing a building must balance the various 

functional and aesthetic alternatives to achieve a satisfactory 

solution, so with the availability of more reliable and 

sophisticated warning protection services, we may yet see them 

being able to approach the fire safety measures in the same 

way in a working environment where a "trade-off" between 

active and passive fire protection requirements would be 

necessary. 

And finally in seeking to improve the situation with regard 

to regulations and codes covering in full fire safety 

in hospitals 1 make a special plea to the Fire Services Council 

to initiate steps for the preparation of the code of practice 

and regulations for Health Care Buildings as a matter of 

urgency. It would help the Local Authorities Fire Officers, the 

Hospital Design Consultants, the Hospital Management, and 

ourselves to act more effectively and positively in this 

complex area. I promise every co-op eration from the Hospital 

Planning Office. 


