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Abstract

The fire safety of buildings depends, for besidesfassive and active measures
to define and implement in the conception and cantbn phases, to the correct
exploration and administration of the facilities.

This paper outlines the principles to take intocart on the management of fire
safety in buildings.

The paper finishes with a reflection on the tearfre safety, their formation
and dimension, in way to create conditions moreatife of fire safety on the
exploration of the buildings.
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1 Introduction

Fire protection in buildings goes beyond passived aative measures defined
both in design and building construction phaseis. liseful to continue this work
during the normal building exploitation. Major camns with fire safety usually
end when achieving the building license of use frtme authorities. Fire
protection equipment and systems remain unusetputitmaintenance and stop
working properly shortly. Building users without @nvenient fire safety
education don’t know the right procedures to follioviire case.

Portuguese fire safety regulations (recently umdatenpose the need of
implementing fire safety measures not only for nbut also for existing
buildings. However, many building users and owrdwa't have the necessary



sensibility and education to maintain all safetyipgent in proper condition nor
the know-how to use it in fire case.

2 Building Fire Safety M anagement situation in Portugal

After 1988 Chiado fire, that destroyed several dings in Lisbon downtown,
there was a revolution in Portuguese fire safetyslation. A set of laws in
preparation for several years by LNEC and otheitiestwas published. It took
some years to cover all building sectors and digii Only in 2002 legislation
specifically made for Fire Safety Management wasliphed for hospitals,
schools and administrative buildings.

Recently (in 2008) a unified code was publishedecioyg all fire safety aspects
including systems management, buildings exploitaticaining and fire drills.
There is some progress in the recent years onnthiger, in part due to the
implementation of quality systems requiring emeoyepianning.

New code is not only for new buildings but also ésisting ones. One year was
given to organizations to fully implement the newIrequirements.

More important than legislation would be actual mgas to implement them
and make it part of daily routine. In this arear¢hés still a lot to be done.
Schools should lead by integrating fire safety ungltin the curricula and
academic projects. Companies and organizations Ighdevelop training
sessions and set up at least one fire drill per. y&ablic services should also be
aware of fire safety requirements and be the tiréinplement the fire code.

Let’s hope that in this year actions will be takenmprove the actual scenario.

3 Building Fire Safety Management in other countries

English-speaking world (Commonwealth, USA) and mBestopean Countries,

have legislation on this matter. Fire drills aremtoon and a great part of
population is familiarized with fire safety concepHowever, there is a lot to be
done.

Fire Safety Management practices are not equayedmare. In USA, NFPA and

other organizations have an important and actileeirothis matter.

European Union should have take more actions ieraial spread a Fire Safety
culture, using the proved practices of more advémoeintries as a model for the
others.

In the rest of the world, namely third world coues, it is our belief that there is
almost everything to be done. The impact of thesasures in the economy
could be important, due to reducing the lossesvekland goods originated by
fire.



4 Proposalstoimprove Building Fire Safety M anagement

To improve fire safety management some measurebeanoposed:
* Implementation of proper maintenance plans for fire safety
equipments and systems;
» Periodic audits to verify the accomplishment of t@ntenance;
» A well-organized, prepared and designed fire safsyn;
e Education campaigns for fire safety teams and mgldsers.

5 Themaintenance plan

The maintenance plan has the main goal to estakshrocedures to assure that
the fire safety equipment is on-use whenever needed
A maintenance plan must address the following a@spec
« External accessibility to fire vehicles;
» Ensure water supply and access to fire hydrants;
« Verify the accessibility to fire alarm buttons, tadrle extinguishers, fire
hoses and other equipment;
» Keep evacuation routes free of obstacles and akrgemcy exits
operational,
 Ensure structural fire stability of the buildingsnda fire
compartmentation;
» Dangerous and hazardous materials and equipmentbaustored and
operated according to the safety rules;
e Specific instructions for particular risk sites;
« Surveillance of areas with higher fire risk or natiy unoccupied;
e Ensure that all compartments and areas are clehganage properly
collected and stored.
All equipment must be properly maintained accorditggy manufacturer
instructions and applicable standards.
Records should be kept with both preventive andrective maintenance
operations.

6 Periodic Audits

Complex buildings or set of buildings belongingthe same entity, besides the
maintenance plans, should have periodic audits uaramntee that all safety
maintenance procedures are being followed. Thisildhbe carried out by an
independent external entity.

Using the same evaluation system for each buildidlg allow comparisons
between them in what concerns to the evolutiorheffire safety aspects in the
period of time in analysis.

Fire equipment and systems are organised intordiffegroups as shown in table
1. The weight of each group shows its relativeantgmce for safety and how
much it counts for the final evaluation. The scsthall vary from 1 to 100%. A



value smaller than 50% means that the building :ieedent intervention
because it is not compliant with the minimum safetyel required.

All tests and results are to be registered in ti@itaeport. This will allow
to create a ranking to the benchmark of the fifetgdevel.

Final goal of the audits is to reduce fire riskiud buildings.

Table 1 — Fire safety targets

Group | Description System or equipment %
Fire doors

I Evacuation Routs Emergepcy lightning 20
Safety signs

Evacuation routs and exits
Automatic smoke detection
I Electronic safety CCTV — Close Circuit TV 15
Access control
Integrated safety management
Electrical power generator and UPS
i Electrical systems | Electrical switches 10
Lifts
Exhaust mechanical systems
v Smoke control Dampers 20
Smoke curtains
Fire pumps
Fire hoses
\Y Firefighting means| Hydrants 20
Sprinklers
Other automatic systems
Portable fire extinguishers
Sand boxes

15

VI Firefighting means

7 Thesafety team

In large buildings with some degree of complexitg presence of a permanent
safety team is required to ensure maintenance seofufire means.
The safety team shall:
e Ensure normal building routine operations;
< In case of fire, combat with the adequate equipraedtprocedures or,
ultimate case, ensure an orderly building evacnatio

7.1 Safety team organization

Safety team hierarchy depends on the complexity ramdber of buildings. It
may be formed by full-time elements or normal woskeith safety functions as
an extra task.



Could be the owner or building executive
officer. It is the top responsible of the

Safety Responsible i
' building.fire safety. Might delegate

responsability to Safety Deputy.

i Responsible for fire safety including i
Safety Deputy ' management the safety team and maintenance.

i Employee or regular building user with prope'r
Safety Agent ' education on fire safety. May work full time ot

part-time in the safety team. |

Employee or regular building user, part of

Evacuation Agent evacuation team. i
1
1

Figure 1 — Safety Team Organigram

Figure 1 shows typical organigram of a safety team.smaller buildings
sometimes only one or two levels exist.

In certain situations there are two or more satie#yns under coordination of the
same Safety Deputy.

7.2 Safety Responsible (SR)

The Safety Responsible is the top responsible tier dafety of all building
occupants and goods. Has the duty to call exteemtities or demand for
immediate evacuation of the building. Furthermadteis responsible for the
safety equipment conditions and maintenance.



Normally the SR delegates competences on someoaectomplish these tasks,
as for example the Safety Deputy.

7.3 Safety Deputy (SD)

The Safety Deputy has the responsibility of fireesaunder the orders of SR.
SD must create and manage the safety team. Alséohiake care of all safety
devices and installations, promoting and followanlylaintenance Plan.

May accumulate these functions with others, altloungcomplex buildings this
is a full-time job. Must have a specific trainindeguated to the duty.

7.4 Safety Agent (SA)

Safety Agent is an employee that besides othes taisét functions belongs to the
fire safety team.
This can often be a full-time job, but is usuallypart-time occupation. Must
have adequated training to accomplish the job.

Training will focus on:

» Fire safety equipment use and maintenance;

»  Fire principles (basic chemistry and extinguishingthods);

» Emergency planning.

7.5 Evacuation Agent (EA)

Evacuation Agent is an employee or regular buildisgr that will help if needed
in the building evacuation. Whilst Safety Agent htigdo other tasks the
Evacuation Agent will only operate in the eventaof evacuation. Should have
adequated training for the job.

The EA should have the following skills:

e Self-control under stress and panic situation;

e Leadership capabilities;

* Presence and loud voice.

7.6 Safety team duties

Safety team normally works in three situations:
* Regular
* Fire
* Evacuation

7.6.1 Regular condition

Daily functions include:
» Safety systems and equipment check-up;
e Preventive and curative maintenance procedures;
e Complementary support activities (logs, training).



To accomplish these tasks, a relatively small nunolb@eople is needed. A
team of 2 or 3 persons is sufficient for most buigs.

7.6.2 Fire
In case of fire, the safety team has a limitedoactonly in the initial moments.

All fire safety measures assume a fire begins single placé so that only one

team of 2 or 3 elements will be needed. Possitdyethvill be one supervisor (the
SR) and another element in charge for communicatidiotal: no more than 5
elements.

7.6.3 Evacuation
The egress capacity is limited to the number ofsstand exits. So the safety
team must be sized according to these factors.eVheuation of a building with
several storeys must be done orderly to avoiddrmittk in the stairs.
According to the Portuguese fire safety reguldtistairs width are designed to
the sum of the biggest population possible in tansecutive floors.
Thus egress operations from several building storeyst be coordinated. It is
not possible to start the evacuation of all flosisiultaneously, otherwise the
following could happen:
»  Stairs would be crowded:;
» Doors between the corridors and stairs would reropen allowing the
smoke to invade the stairs and eventually the ufipers;
« Smoke would reduce visibility and expose peopletaxic and hot
gases.
Immediate consequence would be panic.
To avoid this it is necessary to:
* Implement an evacuation plan;
e Calculate stairs capacity;
+ Define evacuation cenarios for the different floarsd establish the
exact evacuation sequence in each case;
* Have an evacuation coordinator.
The best solution is to have an evacuation agehy} ifteach floor and stair exit
holding the people or letting them out, dependingle coordinator orders. To
verify no one was left behind, another EA will beed in the end of the
evacuation group. So, a total of 2 EA per stakit will be need.
One key aspect is the communications between EA thed evacuation
coordinator. Fire drills will be of extraordinamnportance to test procedures and
create the adequate routines.

1 NFPA 1 — Uniform Fire Code, 4.2.1 (NFPA 2006)

2 portuguese fire safety of buildings regulationrt®ia 1532/2008
*http://www.nfpa.org/categoryList.asp? URL=Learningkc/FirePreventionWe
ek



7.7 Design the safety team

One possible method to size the safety team coelduding the following
expression:

np
NES=1+NF +3" f,.(WVE,) €N
p=1
where:
NES- Number of safety elements
NF — Number of fixed elements in the safety team
VVE,— number of stairs
Np - number of storeys
fues — function returning the NES needed per floor

The functionfygs depends on the number of exits (VVE) in the flaneeding
two EA per exit:

fues(VVE, ) =VVE, x2

There are other parameters that could be usedhH&a&umber of occupants, the
activities held and risk level. The formulae prdedncan be used as a base for
further investigation.

8 Education campaigns

Education and instruction in Fire Safety is a ety easy and cheap way of
reducing the fire risk and improving the safetytard of the building users.
Some possible campaigns can be performed givinglsirdeas of great impact
on the target audience. In the USA, these campaigiss$ for years, that is not
the case of Europe.

8.1 FirePrevention Week (FPW)

Fire Prevention Weék (FPW) exists in USA since 1925 (fig. 2). | was
established in memory of the Great Chicago Fird idled more than 250
people in 1875. On the #0anniversary of the Great Chicago Fire, the Fire
Marshals Association of North America decided thia anniversary should
henceforth be observed not with festivities, butainway that would keep the
public informed about the importance of fire pret@m In 1920, President
Woodrow Wilson issued the first National Fire Pnetien Day proclamation,
and since 1922, FPW has been observed on the wegkich October 9 falls.
According to the National Archives and Records Aadistration's Library




Information Center, FPW is the longest running mubiealth and safety
observance on record. Each year a new theme istagléor FPW campaigns.
This is the ideal timeframe to promote educatiafety inspections and drills.

IT’S FIRE PREVENTION WE

T

OCTOBER 7-13,2007 7,07 |

Figure 2 — Fire Prevention Week Ad

It would be very import to take this practice fran® to Europe. The use of the
media, as the magazines, radio and TV might amptié/ impact and reach a
broad audience.

October is perfect since school has already begtiiskstill in an early stage of

the year not colliding with examination periods.

In companies the FPW motivated by schools campaign] also have a great
impact. Implementing in all companies, organizatiamd public services, at the
same time, would improve the acceptance by the everlas over the 80 years of
experience in US demonstrate.

8.2 Winter and Spring prevention campaigns

Winter is the time of the year when fire risk is nmgresent. Heating devices,
such as fireplaces. might originate fires and CXictbazard. It is the ideal time
of the year for public prevention campaigns promgtiinspection of the

electrical apparatus and Christmas decorations.

Spring is the time of the year for house cleaniags ideal for promoting

inspections and education campaigns.

8.3 School campaigns

Fire safety education should start in schoolsoltld be inserted in the programs
of other existing classes such as Project, Chemistr Physics, with the
cooperation of firemen, municipality techniciansgdahe support of fire related
companies. The experience and testimonials of psafaals create great impact
on students.

In some countries and schools it is usual to g students a welcome book.
In that guide all fire safety procedures could bevjgled.

8.4 Community campaigns

Community campaigns could be promoted with the todlfpcal organizations
like unions, churches, and sport clubs, music tiual associations.



Ideally civil protection or the central governmeninistry in charge could create
a task force to prepare campaigns directed to @hi@ws public, age groups and
activities.

9 Conclusions

The main research effort and regulation on the dafety of buildings has been
concentrated in the design and construction phd$esuse of the buildings and
the inherent subjects to the organization and adimation of their fire safety are
in a certain way ignored and treated as smalleis,ltthough, an area that
deserves our major attention, because the systemds emuipments left
abandoned and neglectful compromise the fire safétthe building and its
occupants.

The subjects of the maintenance, formation anditrgj they are of largest
importance. It is necessary to invest in thesesartmough the implementation
of maintenance and emergency plans, that, on ode, sjuarantee the
functionality and operating of the equipments aafety systems, through a
correct politic of maintenance, and for other, tentinuous formation be
guaranteed to the actors in emergency case.
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